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1 Introduction 
 

1.1 Project Background 

The Town of Bristol, with the assistance of Southeast New England Program (SNEP) Network, is 
developing an integrated stormwater management and conceptual landscape improvement Master Plan 
for the Bristol Town Common. The Town selected Fuss & O’Neill (one of SNEP’s pre-approved 
technical consultants) to provide stormwater analysis design and landscape architecture services for the 
project. SNEP has a relationship with the Landscape Architecture department at Rhode Island School of 
Design (RISD) and recommended them to be a part of the design team to incorporate creative elements 
into the project and allow the students to gain experience working with practicing professionals. The 
master plan is intended to drive the Town’s future decision making at the property to mitigate untreated, 
unrestricted runoff from the property that is conveyed directly to the Bristol Harbor and improve 
overall site functionality.  
 

1.2 Project Goals 

The overall goal is to evaluate the Town Common property and offer technical design solutions for ways 
in which green infrastructure and appropriate landscaping features can be used to reduce the volume of 
runoff from this historic property.  The Town is in need of an overall concept-level master plan to 
include future changes with appropriate landscaping materials including removal of pavement and other 
impervious surfaces; plans for tree plantings, and selective tree removals; as well as broad stroke 
recommendations for locations of outdoor activities and amenities that work with the land and existing 
landscape to include mitigation of stormwater runoff.   
 
Specific detailed goals include:  

 The Town’s best chance to positively impact water quality and stormwater runoff volume in the 
historic downtown area is to attempt mitigation measures to reduce runoff at the source prior to 
stormwater entering the existing street drainage system.  Although high groundwater and low 
permeability soils are a challenge throughout the downtown area, the opportunity exists to 
improve overall stormwater runoff conditions through the use of nature-based infrastructure 
techniques and the removal of impervious surfaces.   

 The Town Common offers an opportunity to design site specific features to address existing 
runoff problems and to adapt techniques that may be transferable to other local properties, both 
public and private.  The Town Common is a public property that sees many visitors throughout 
the year.  Thus, the opportunity exists to educate the public about the need for proper 
stormwater management and to demonstrate appropriate landscape and green infrastructure 
techniques to accomplish stormwater goals. 
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1.3 Project Methodology and Process 

The project team and stakeholders met on site for the first time during a kick-off meeting held on 
October 27, 2020. The kick-off meeting was led by Town staff including Ed Tanner, the Town Planner, 
and Sara Klein, the Parks and Recreation Department Head, who identified six locations around the 
Town Common that are areas of concern for ponding, erosion, and sedimentation. Meeting notes 
summarizing the concerns and observations at each of the six locations are provided in Appendix A. 
 
Fuss & O’Neill took the valuable firsthand information from the Town during the kick-off meeting to 
select best management practices (BMP) for managing stormwater on site at the six areas of concern and 
develop an existing condition tree inventory within the park. In some instances one BMP managed 
multiple areas of concern. The ideology used for BMP selection and citing was to not impede existing 
activities on the Town Common or dramatically change the historical, New England aesthetics of the 
Town Common.  
 
The first design consultation meeting with the Town stakeholders, SNEP network, and Rhode Island 
School of Design (RISD) team members was held on January 5, 2021. Town stakeholders included the 
Town Planner, Town Parks & Recreation Director, and the Director of Community Development. Fuss 
& O’Neill presented their technical findings and concept plan with the goal of soliciting feedback on the 
design process and resulting design such that the Town’s practices, programming and infrastructure 
within the Town Common were not overlooked. The Town was tasked to narrow down the list of 
presented BMPs into a top five prioritized list. Important technical challenges were discussed and 
encouraged to be explored, such as depth to bedrock, depth to water table, winter ban parking, summer 
programming events, and historical sensitivities.  
 
The Fuss & O’Neill and RISD project team presented the Master Plan to a larger group of Stakeholders 
on March 10th. Stakeholders attending this meeting included members of the SNEP network and Town 
officials and staff from the Planning and Community Development Department and Recreation 
Department. Other Town officials included the Town Administrator, Bristol’s Historic District 
Commission members and staff, staff, and the Conservation Commission Chairman. This presentation 
is included as Appendix C and was less technical than the January 5th meeting and focused more on the 
community engagement and community acceptance of the master plan. 
 
Following this meeting, the consultant team formulated the draft Master Plan and distributed for review 
to the Town Project Team and stakeholders on July 7, 2021. All comments and recommendations 
received from the Town were integrated with this Final Plan in August 2021. 
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2 Site Design  

2.1 Existing Conditions 

The Bristol Town Common is made up of two lots totaling 8.5 acre areas and is bordered by State Street 
to the North, Wood Street to the East, Church Street to the South, and High Street to the West. The 
Bristol State House is on a separate parcel from the Town Common, but the two parcels are treated as 
one with no fences delineating the property lines.  
 
The Town Common is divided into four quadrants by diagonal, liner concrete sidewalks which extend 
from the four corners of the Town Common and intersect in the center of the Town Common at the 
Gazebo.  
 

 North Quadrant: The north quadrant contains the major off-street parking lot for the Town 
Common, accessed from State Street. The parking area is one-way with traffic entering on the 
west and exiting on the east. The curbed and paved parking area contains 25 perpendicular 
spots and several non-conforming parallel spaces. Trees line the northern and southern edges of 
the parking lot. There is open lawn space directly to the south of the parking lot. This space is 
utilized for annual festivals, temporary parking during winter snow bans, and general open 
space.  

 East Quadrant: The eastern and southern quadrants are programmed for play. Pickleball/Tennis 
courts are in the eastern quadrant with a significant number of shade trees to the south.  

 South Quadrant: A basketball court and playground are located adjacent to one another in the 
southern quadrant. Winter ban parking is provided in the southeast corner of the Town 
Common, which also is the lowest point on the Town Common. Significant compaction from 
parking and runoff flow from the rest of the Town Common have resulted in damaging tree 
health, erosion, and ponding at this corner.  

o The existing playground is popular with visitors to the Town Common and provides an 
important recreational facility for children. However, Town staff have noted that the 
playground equipment may be nearing the end of its functional life and require 
replacement soon. The playground is located at one of the lowest elevations on the 
Town Common where storm water gravitates to.  In addition, the ground surface 
around the playground equipment is currently composed of wood chips which decay 
rapidly in the damp environment.  The town regularly replaces and/or adds new mulch 
every season, which can be a significant operational expense. 

 West Quadrant: The western quadrant includes a little league baseball diamond, the State 
House, two buildings previously occupied by primary schools, and a church. Histories of the 
Town Common note that a cemetery was located in the area near the Courthouse before 
headstones and human remains were relocated across Wood Street to the East Burial Ground. 
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2.1.1 Program of Uses  

The Town Common contains multiple facilities that are well-used by the public, however, it is very 
heavily used and shows signs of overuse in some areas. Where the Town Common was historically the 
center of civic life and cultural activities, it is now thought of by residents and visitors more as a park 
and is used for organized entertainment events such as the annual 4th of July carnival, church festivals, 
memorial services and weekly concerts during the warm weather months.    
 
Amenities and features installed on the Town Common were often placed without any coordination or 
thought of a “big picture” plan for the overall landscape and stormwater impacts. This has resulted in 
some inefficient siting of amenities including benches, lighting, playground equipment, athletic courts, 
and walkways. Some trees are planted in close proximity to each other or in inappropriate locations, 
where they negatively impact recreational facilities.  
 
The creation of buildings and paved areas over time (including parking areas, tennis courts, basketball 
courts, walkways, etc.) has created a great deal of impervious surface where precipitation cannot 
naturally percolate into the underlying soil. The Town Common was developed over the years without 
any real thought to drainage or stormwater management and there are no constructed stormwater 
management systems to mitigate this flow.   
 
In addition, large events include vehicles for equipment set-up and heavy foot traffic that compact soils 
and deteriorate vegetation, leading to significant runoff and erosion.  As such, runoff from the Town 
Common is an issue that has resulted in scouring of soils and damage to the landscape (see photographs 
attached).  Excess runoff during frequent heavy precipitation events is concentrated as overland flow 
from impervious and compacted surfaces and directed across sidewalks and pathways towards storm 
drains within the surrounding street network. 
 
Conversations with Town stakeholders during the initial site kickoff walk and subsequent project team 
meetings affirmed that the general location of uses within the Town Common are considered to be 
satisfactory and no major relocations are required as part of this Master planning process.  The only 
exception to this was a recommendation by some officials to remain open-minded about the long-term 
location for the children’s playground (currently located in the South quadrant). In the future, this 
location may not be the best fit given its location at the lowest point of the Town Common were storm 
water collects, and constraints on future expansion by the basketball court to the east and 
sidewalks/pedestrian pathways to the north west and south. 
 
2.1.2   Tree Inventory 

Historic maps, bird’s-eye views and photographs show that the Town Common has been graced with 
mature stately shade trees throughout much of its history.  The large canopy trees provided respite of 
shade to the patrons. As happens with any living historic landscape, over time the large trees have 
declined and been removed and new trees have been planted to replace them.   The Fuss & O’Neill 
project team completed a survey of existing tree conditions, included as Appendix B. The selection and 
location of replacement trees have sometimes been haphazardly chosen without an overall plan for the 
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future. Because of this, the Town Common has a few dominant species of trees (such as maples) which 
have been planted, creating a monoculture. The absence of replanting trees in some prominent locations 
have caused lack of spatial definition for different areas within the Town Common. 
 
2.1.3 Topography & Existing Drainage Network 

Within the Town Common, there are no existing stormwater conveyance structures or management 
systems. Untreated runoff from the Town Common, in the current condition, is causing severe erosion 
in the southeast corner on the site, where several mature and historic trees are located. The majority of 
the Town Common’s sheet flow runoff is conveyed southeast, towards the Church Street and Wood 
Street intersection, and collected in several catch basins within the right-of-way.  
 
Bristol’s historic downtown area was developed before modern stormwater management practices.  The 
downtown area, including that surrounding the Town Common, has a network of streets that are laid 
out in a grid pattern with east-west street topography sloping towards Bristol Harbor.  Local street 
drainage systems in the downtown area consist of simple catch basin inlets and piping that conveys 
untreated stormwater directly to the harbor.  There is limited opportunity to retrofit this system to 
provide for improved water quality.   
 
Therefore, sediment from the Town Common site is often transported off the site carrying 
contaminants that get discharged into the Harbor. Bristol Harbor is a widely utilized resource for 
recreational boating, fishing, and shellfish harvesting, as well for its aesthetic beauty and habitat for 
native aquatic species. Improving the water quality of the harbor by mitigating untreated flows will 
provide economic, social, and environmental benefits.  
 
2.1.4 Pre-Development Stormwater Runoff Analysis 

To determine the water quality benefits as a result of implementing this Bristol Town Common Master 
Plan, a pre-development stormwater runoff model was developed to analyze the current conditions on 
the property. The hydrologic analyses for existing and proposed conditions were completed using a 
computer software package, HydroCAD version 10.00-20, to determine peak runoff flow rates and total 
runoff volumes for the watershed models. The model is based on the Natural Resource Conservation 
Service (NRCS) Technical Release 20 and Technical Release 55 (TR-55), and is subject to cumulative 
rainfall/volume dependent routing calculations. Hydrographs are prepared for each element of the 
watershed and routed through the dynamic-storage-indication method to produce various time-based 
results. The design rainfall depths of a 24-hour, Type 3 storm distribution, for Providence County were 
used in the analysis and are provided in Table 1, below. The Water Quality, 1-, 10-, 25-, and 100-year 
storm events were analyzed for this study.  
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Table 1 
Design Rainfall Depths 

24-Hour (Type III) Rainfall Depths  
for Bristol Town Common (inches)1 

WQ-Storm 1-Year 10-Year 25-Year 100-Year 
1.2 2.85 5.05 6.07 11.0 

 
Table 2 

Pre-Development Peak Runoff and Volume Discharge 

 Peak Flow (cfs) Runoff 
Volume (cf) 

WQ-Storm 0.60 3,885 
1-Year 5.59 24,674 
10-Year 14.12 61,112 
25-Year 18.26 79,303 
100-Year 24.78 108,468  

 
2.1.5 Soil Evaluation 

Another important outcome from this conceptual review meeting, was the need to perform a soil 
investigation. SNEP coordinated for a soil scientist from NRCS to meet Fuss & O’Neill on site to auger 
four holes at the locations for potentially infiltrating BMPs. During the investigation the groundwater 
was found to be around 2ft to 2.5ft below finished grade and the soils were classified as Pittstown, a 
moderately well drained silt loam. Jim Turenne, the NRCS soil scientist, provided a report to summarize 
the field work and soil classification. This report was distributed to the Town stakeholders during the 
March 10th Master Plan Review Session and is included as Appendix H.    
 

2.2 Recommended Stormwater 
Improvements  

2.2.1 Prioritized BMPs 

On January 5th the Fuss & O’Neill project team presented the existing conditions on the Town 
Common to the project stakeholders from SNEP, Town of Bristol, and the RISD team collaborating on 
this project. The outcome of the meeting was selecting the top five priority projects for improving 
stormwater conditions and overall function and appearance of the Town Common:  
 

 
1 Rhode Island Stormwater Design and Installation Standards Manual, March 2015, Table 3-1 – Design Rainfall Amounts for 

Rhode Island. 
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1. North parking lot bioretention system 
2. Stone diaphragm south of the pickleball/tennis courts 
3. Stepped pool and bioretention system wrapping around the playground and basketball courts on 

the eastern and southern sides 
4. Byfield school pavement removal and rainwater harvesting 
5. Tree maintenance and planting plan 

 
The Fuss & O’Neill project team then designed these treatments to a 10% concept level, which are 
included in the Concept Design Master Plan in Appendix D. The team also prepared an opinion of cost 
for all BMPs and site improvements in Appendix G.  
 
2.2.2 Post-Development Stormwater Runoff Analysis 

The post-development analysis broke out the Town Common into five drainage areas which convey 
flow to each of the designed stormwater BMPs. The BMPs were designed in accordance with the Rhode 
Island Stormwater Design and Installation Standards Manual (RISDISM). Due to the ponding storage, 
void storage within the imported material, and extension in time of concentration (i.e. hydraulic path 
time) provided by the implementation of BMPs, the peak runoff rate and volumes were significantly 
reduced in all storm events. Table 3 provides a comparison of the pre-development and post-
development peak runoff rates and runoff volumes for the analyzed storm events.  
 

Table 3 
Comparison of Pre-Development and Post-Development Peak Runoff Rates and 

Volume Discharges 

 Pre-Development Post-Development   
 Peak Flow 

(cfs) 
Runoff 

Volume (cf) 
Peak Flow 

(cfs) 
Runoff 

Volume (cf) 
Peak Flow 
Reduction  

Runoff Volume 
Reduction % 

WQ-Storm 0.60 3,885 0.00 0 100% 100% 
1-Year 5.59 24,674 2.85 2,095 49% 92% 
10-Year 14.12 61,112 5.60 13,320 60% 78% 
25-Year 18.26 79,303 17.36 55,347 5% 30% 
100-Year 24.78 108,468  19.10 61,953 23% 43% 

 

2.2.3 Environmental Permitting 

Whether this project is constructed in phases or all at once, environmental permitting through the 
Rhode Island Pollutant Discharge Elimination System (RIPDES) program, which is a Rhode Island 
Department of Environmental Management (RIDEM) program, will be required due to the Master Plan 
disturbing one (1) acre or more. All of the proposed BMPs have an infiltration element, which also 
requires an application for Stormwater Construction Permit and Water Quality Certification to be 
approved by the RIDEM Office of Water Resources. 
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The Town Common’s Master Plan will not meet the definition of Redevelopment since the Town 
Common is mostly open space with limited areas of impervious cover, thus all the standards within the 
Rhode Island Stormwater Design and Installation Manual (RISDISM) are required to be met.  
 
The Site is not located within a Natural Heritage Area and does not have any freshwater wetlands, 
according to the RIDEM Environmental Resource Map, available online.  
 
The Site is located within the Town’s Historic District, and thus local permitting requirements must be 
met as well as environmental permitting. The project must receive a Certificate of Appropriateness from 
the Bristol Historic District Commission (BHDC) by submitting an Application for Concept Review and 
appearing for a hearing with the BHDC.  
 
2.2.4 Phasing BMPS Installation 

Based on the use patterns at the Town Common, we recommend the following sequence for installation 
of the five BMPs: 

 Phase 1: Tree maintenance and planting plan – Immediate and ongoing implementation 
 Phase 2: Projects around the east and south activity areas should be combined and potentially 

integrated with improvements to the court facilities and playground equipment. 
o Stone diaphragm south of the pickleball/tennis courts 
o Stepped pool and bioretention system wrapping around the playground and basketball 

courts on the eastern and southern sides 
 Phase 3: Removal of paved surfaces and reconfiguration of parking 

o North parking lot bioretention system – winter to spring installation to avoid conflicts 
with warm-season users of the Common and summer events 

o Byfield school pavement removal and rainwater harvesting 
 
2.2.5 Operation and Maintenance 

A Long-Term Operation and Maintenance (O&M) Report has been prepared and is provided as 
Appendix F to this report. The purpose of this Long-Term Operation and Maintenance Plan is to identify 
specific inspection and maintenance activities that are necessary to ensure the success and minimize the 
deterioration of the stormwater BMPs over time. The Contractor is responsible for implementing this 
Long-Term Operation and Maintenance Plan during construction and the Owner is responsible 
thereafter. The Owner shall coordinate with their landscaping subcontractors and/or the Town’s 
Department of Public Works to implement the Operation and Maintenance recommendations. Long-
term maintenance operations shall be funded by the Owner. 
  



 
 

 
\\private\DFS\ProjectData\P2020\0699\A10\Deliverables\Report\Bristol Town Common Stormwater and Conceptual Master Plan - 
Final Report 2021 09 01.docx   

9 

2.3 Recommended Site and 
Landscaping Improvements  

2.3.1 Guidelines for Future Tree 
Planting/Tree Succession Plan 

Because mature shade trees are so critical to the character of the Bristol Town Common, it is important 
to have an intentional plan for the maintenance of existing trees, replacement of aging trees as they are 
removed, and for thoughtful location of new trees to re-create historic patterns, reinforce quality 
outdoor spaces and improve existing gathering and program areas. Below is a list of recommendations 
to be used to as a guide for future plantings and action items for developing a succession plan for the 
aging mature trees on The Town Common.  Planting and maintaining mature healthy trees is a key 
component to preserving the Town Common’s legacy and continued success for generations to come. 
Locations for Future Tree Planting have been mapped and included in Appendix E. Specific 
recommendations for this plan include: 

• Reestablish “Founding Father’s” Four corner trees.  Historically the Founding Father’s Trees 
were Sycamore Trees (Platanus Occidentalis).   The Sycamore Tree along with, Yellowwood 
(Cladrastis Kentukea) or Japanese Scholar Tree (Sophora Japonica) could be the selected single 
species for the four “Founding Fathers” trees.  The species will provide the stature and mass to 
make a significant impact at the corners of the Town Common.   

 
• Maintain and continue to plant large shade trees along the Town Common edges for streetscape 

continuity. Tree species along Town Common edges to be high branched.  Allow edges to 
permeate and be visible from outside in and inside out. 

 
• Develop a succession plan for aging trees on the Town Common.  Succession plan to take into 

consideration age of trees.  Categorize the trees into three age groups: 
• Less than 10 years old 
• 10-30 years old 
• 30-50 years old   
• Greater than 50 years old. 

For trees greater than 50 years old, plant understory trees underneath canopy of existing large 
mature trees.  See recommended understory plant list. 

 
• Phase out invasive Norway Maples on the Town Common as part of the Succession Plan. 

 
• Limit planting evergreen trees sparingly.  Provide evergreens if screening or wind breaks are 

needed but do not plant along edges of sidewalks. 
 

• Plant shade trees and install benches along edge of interior walks to provide shade and areas of 
rest.   
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• Enhance tree species diversity.  Plant species in groups of 3 to 5. See recommended tree list. 
 

• Develop an arboretum on the Town Common.  Provide tree tags with QR codes on trees for 
education and awareness.   
 

• Specific shade trees recommended for replanting on the Town Common are included in the 
following table:  

 
SHADE TREES 

Botanical Name Common Name 
Aesculus x Carnea Red Horsechestnut 
Acer Rubrum Red Maple 
Acer Saccharum Sugar Maple 
Cercidiphyllum Japonicum Katsura Tree 
Cladrastis Kentuckea Yellowwood 
Ginkgo Bioba Ginkgo 
Gymnocladus Dioicus Kentucky Coffeetree 
Liriodendron Tulipfera Tulip Tree 
Liquidambar Styraciflua Sweetgum 
Nyssa Sylvatica Black Tupelo 
Platanus Occidentalis American Plantree 
Quercus Alba White Oak 
Quercus Biocolor Swamp White Oak 
Quercus Rubra Red Oak 
Quercus Shumardii Shumard Oak 
Sophora Japonica Japanese Pagodatree 
Ulmus Parvifolia Chinese Elm 
Ulmus x species Hybrid Elm 

 
 

UNDERSTORY TREES 
Botanical Name Common Name 
Acer Buergerianum Trident Maple 
Amelanchier Canadensis Serviceberry 
Cercis Canadensis Eastern Redbud 
Cornus Florida Flowering Dogwood 
Cornus Kousa Kousa Dogwood 
Sassafras Albidum Sassafras 
Syringa Reticulata Japanese Tree Lilac 
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2.3.2 Playground 

If the Town makes the decision to replace the existing playground equipment, there should be serious 
consideration of relocating the playground to a location at a higher elevation where pooling stormwater 
will not impact its functionality and long-term viability.  Given the Town’s experience with decaying 
wood chips as a groundcover, consideration should be given to using a more durable and pervious 
surface material around the playground area, such as some type of rubber mulch.  Wherever the new or 
reconfigured playground is located, an integral subsurface drainage system should be incorporated into 
the design and installation to assure that standing water and rotting/subsidence of the groundcover does 
not take place.   
 
2.3.3 Art Installations  

Bristol is a community known for its frequent art events and community of creative artists and 
performers.  The Town Common is a well-suited candidate for the installation of art pieces that are both 
visually compelling but also create a background for performances.  For the sake of this discussion, the 
definition of art pieces should be considered broadly, being both interventions with the landscape and 
plantings on the Town Common themselves, as well as freestanding pieces of sculptural art. 
 
Specific concepts identified in the Concept Site Plan are included within the March 2021 presentation 
delivered to community leaders and project stakeholders in Appendix C.  Specific locations for landscape 
interventions that are public art include: 

 the rain gardens that separate the reconfigured North parking lot from the State Street sidewalk;  
 the stepped dry swale along the pathway from the center gazebo to the corner of Wood and 

Church streets; 
 the rain gardens and bridges to the south of the playground. 

 
Specific locations identified in the Concept Site Plan for freestanding sculptural art include: 

 at the entrance to the reconfigured North parking lot along State Street; immediately adjacent to 
rain gardens; 

 within the rain garden located near the corner of Wood and Church streets; 
 within the rain garden between the playground and Byfield School. 

 
2.3.4 Guidelines for Future Site 

Furnishings and Lasting 
Memorials 

There are many high-quality site furnishings and memorial installations already in existence on the 
Bristol Town Common.  Improvements should build on this existing infrastructure and locate additional 
benches, trash and recycling receptacles, bike racks and other amenities from the same manufacturers 
using the same styles.  
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The Town of Bristol may consider the following guidelines for consideration, in addition to any existing 
guidelines or bylaws that may already be in place for this topic:  

 All requests for lasting memorials must be submitted in writing to the Director of Parks & 
Recreation.  

 All costs for fabrication (including engraving) and installation will be borne by the donor.  
 Individual requests to install memorial benches, play equipment, sculptures and/or other park 

equipment or components will be considered based on their potential impact, suitability, and 
compatibility within the park. When selecting the locations for future memorials, benches and 
other amenities, the Town should consider locations that meet the following criteria: 
 Benches and seating furnishings should be located where they do not obstruct the flow of 

pedestrians or maintenance vehicles. They should be located on the edges of open spaces 
where users can see by passing traffic for safety; they should not be in hidden or obscured 
locations. Seating furniture should be located where users can observe activities at a 
respectful distance. 

 All site furnishings and landscape plantings should be located in such a way that they will 
not interfere with open spaces used for activities and events (play areas, festivals, tents for 
special events, etc.) 

 Living memorials should be trees that are planted in locations already identified on the 
Concept Master Plan. They should conform to the species recommendations in that plan. 

 
3 Educational Outreach 
While the improvement of the function of the Town Common and enhancement of stormwater 
management facilities through best management practices (BMPs) will benefit the community, there is 
an opportunity to expand the positive impact through the integration of educational materials and 
programs with the site improvements themselves.   
 

3.1 Base Materials for Educational 
Outreach 

As part of this project, a team from the Rhode Island School of Design created both concepts and 
deployable materials for educational outreach that explains the history of the Town Common and the 
improved stormwater management systems that will be installed in their value to the landscape and the 
environment.  These materials are available as part of the March 2021 Stakeholder Presentation in 
Appendix C and include panels/information sheets detailing: 

 Stormwater pathways and impacts, with stormwater terminology 
 Impervious surfaces and stormwater outfalls in Downtown Bristol 
 How does stormwater runoff affect Bristol Harbor and its economy 
 History of Bristol Town Common, and its character 
 Bristol Town Common activities and events 
 How improved stormwater management helps Bristol Town Common 



 
 

 
\\private\DFS\ProjectData\P2020\0699\A10\Deliverables\Report\Bristol Town Common Stormwater and Conceptual Master Plan - 
Final Report 2021 09 01.docx   

13 

3.2 On-Site Informational Signage 

The Concept Site Plan includes several locations for potential educational interpretive panels within the 
BMPs themselves, particularly where stormwater management systems intersect walkways or highly 
trafficked activity areas such as the playground and pickle ball courts.  Signage should be universally 
accessible for visitors of all mobility classifications and information should be provided for those that 
are sight-impaired.  If the Town establishes a webpage for this project, informational signage can include 
a QR code that links smart phones to the website. 
 
Contents for informational signage may include: 

 headline to capture visitor attention 
 description of the type of BMP at that site and how it functions 
 description and quantification of environmental impact of the BMP 
 explanation of environmental impacts from the BMP (prevention of polluted stormwater flow 

into Bristol Harbor) 
 extrapolation of how the visitor can improve stormwater management on their own property 

 

3.3  Off-Site Educational Methods 

For interested individuals and groups, the Town may provide additional delivery methods for the 
educational materials created as part of this project.  Recommended delivery methods include:  

 Creating a Stormwater or Bristol Town Common webpage on the Town’s website, which 
summarizes the SNEP at Master Plan and Stormwater Improvement Plan 

 Publicize the project and the webpage through the Town’s Social media platforms 
 Print a summary of the project for distribution to decision-makers such as the Town Council, 

the Conservation Commission, the Planning Board, Parks and Recreation and in the Town’s 
Visitor Center.  The team with science teachers from nearby schools (Colt-Andrews, Mount 
Carmel, Mount Hope High School and others) to integrate the Town Common stormwater 
improvements as the teaching aid within STEM outreach programs.  
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MEETING NOTES
October 27, 2020

PROJECT NUMBER: 2020.0699.A10

PROJECT NAME: Town Common Master Plan and Stormwater

ATTENDEES: Name Company
Arnold Robinson        Fuss & O’Neill
Stephanie White        Fuss & O’Neill
Amy Johnson        Fuss & O’Neill
Jamie Houle  UNH Stormwater Center
Lorraine Joubert URI
Lisa Philo URI
Meg Kerr                                       Audubon Society of Rhode Island
Diane Williamson         Town of Bristol
Sarah Klein         Town of Bristol
Ed Tanner         Town of Bristol
Elizabeth Scott      Elizabeth Scott Consulting

RE: Kick-Off Meeting/Site Walk Notes

SUBMITTED BY: Fuss & O’Neill

Area #1:

· Parking lot and number of spaces to remain.
· Parking serves surrounding uses as well as Town Common functions.

o Parking lot is full on weekends.
· Lot is used during snow storm parking bands for surrounding residential homes.
· No drainage structures.  All sheet flows out into State Street and then discharges directly into

Bristol Harbor.
· Reconfigured lot on the table as long as no additional spaces are lost.
· Open to porous pavement, curbless, and bioretentation surface treatments for this area.
· Row of Sycamore Trees are in good health and to remain
· Crimson King and Norway Maples along sidewalk
· Carnival trucks haphazardly drive through this area during set up and take down.
· Existing conditions:

o No drains
o Speed bumps full length of parking area
o Continuous curbing
o Sheet flows east



MEETING NOTES
Bristol Town Common
October 27, 2020
Page 2 of 3
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Area #2:

· Runoff from the tennis courts and sidewalks causing erosion issues at southeast corner of park
o Area was loamed, sliced seeded and aerated every year (costly)

· Access for basketball court construction through this area
o Overly compacted
o No curb ramp or curb cut

· Area used for winter parking ban parking area
· Trees overcrowded and over shaded corner of site and makes it very dark
· No plans to reprogram site
· Carnival Trucks and maintenance vehicles access southeast corner and compact edges of walk

Area #3:

· Town may have plans of playground & basketball court constructed
o F&O to follow up with Town requesting surveys
o Basketball court currently under construction

· Open to seeing cost benefit for alternative surfaces of playground versus mulch
· Swing area very mucky and wet come Spring
· Prohibit truck access driving along playground edge
· Open to installing underdrains under playground mulch-provide drain access.
· Playground to stay in its location

Area #4:

· Ponding issues from Byfield school and walkways
· Space available for a surface treatment system

Area #5:

· Excess asphalt that appears unused
· Roof drains discharge directly to pavement
· Runoff from area 5 is flooding area 4
· Access ally from street provides access to winter ban parking lot on lawn north of Byfield

School
o Look into reinforced grass system for winter parking area

§ Need to delineate parking areas with signage and temporary fencing (snow
fencing?)



MEETING NOTES
Bristol Town Common
October 27, 2020
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Miscellaneous Wrap-Up Discussion Items:
· DaPonte’s Landscape maintains the Common
· Town strives to maintain Common as a “perfect” lawn
· Summer concerts held in gazebo (Thursday nights)
· Pickelball and Tennis to co-mingle on existing court
· Reestablish Founding Father’s four corner trees (Sycamores)
· BMP signage to visually show public where water is currently discharging and how mitigation

can help
· BMP signage to have educational component- Grades 4 &5 every year tour the historic aspects

of the Downtown.  Look to incorporate BMP features into their yearly tour
· Intergrade public art into the stormwater features/systems
· Open to exploring non-conventional seed mix for lawn as NYC parks have started to

implement.
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Tree Survey 

 
 
 





 BRISTOL TOWN COMMON MASTER PLAN 
10.6.2020 - BRISTOL, RHODE ISLAND  02809

PROJECT NUMBER 20200699.A10

N
T R E E  I N V E N T O R Y  -  B R I S T O L  T O W N  C O M M O N

0’ 20’ 40’ 60’ 80’ 1” = 40’
SCALE

TREE INVENTORY - EXISTING 
COLOR KEY BOTANICAL NAME COMMON NAME QTY.

   
AH AESCULUS HIPPOCASTANUM HORSE CHESTNUT 4
AP ACER PLATANOIDES NORWAY MAPLE 24

APC ACER PLATANOIDES ‘CRIMSON KING’ CRIMSON KING NORWAY MAPLE 3
AR ACER RUBRUM RED MAPLE 2
C CORNUS DOGWOOD 3

CC CERCIS CANADENSIS EASTERN REDBUD 3
F FAGUS BEECH 2

FR FRAXINUS ASH 1
GT GLEDITSIA TRIACANTHOS HONEY LOCUS 4
KP KOELREUTERIA PANICULATA GOLDEN RAIN TREE 1
LT LIRIODENDRON TULIPIFERA TULIPTREE 2

MG METASEQUOIA GLYPTOSTROBOIDES DAWN REDWOOD 3
NS NYSSA SYLVATICA BLACK TUPELO 2
P PRUNUS CHERRY 1

PA PICEA ABIES NORWAY SPRUCE 2
PX PLATANUS X ACERIFOLIA LONDON PLANETREE 13
Q QUERCUS OAK 4
T TILIA LINDEN 13

TH THUJA ARBORVITAE 1
U ULMUS ELM 8
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March 2021 
 

 
 





Bristol Town Common Master Plan
Community Stakeholder Workshop

March 2021



Project Teams

Town Project Team
• Ed Tanner

• Diane Williamson

• Sarah Klein

• Tim Shaw

SNEP Team and Partners
• Elizabeth Scott, SNEP

• Lorraine Joubert, URI

• Lisa Philo, URI

• James Houle, UNH

• Wenley Ferguson, Save the Bay

• Meg Kerr, RI Audobon

Fuss & O’Neill
• Arnold Robinson

• Amy Johnson

• Stephanie White

Rhode Island School of Design
• Prof. Johanna Barthmaier-Payne

• Leigh Miller

• Pan Chen

• Doris Fang



Outline
Part I: Background
• Introductions

• Context

• Why this Project is Important

• Why Green Infrastructure on the Town Common?

Part II: The Plan
• Existing Conditions

• Areas of Concern

• Project Goals

• Precedents

• The Concept Plan

Part III: Education and Art Integration
• RISD Slides



Part I
Background



Why is this Project Important?



Why is this Project Important?



Why is this Project Important?



Why is this Project Important?



Why Green Infrastructure on the Common?



Why Green Infrastructure on the Common?



Part II
The Plan



Existing Conditions



Existing Conditions-Tree Inventory



Areas of Concern
1

2

5

3/4

6



Project Goals
DESIGN PRINCIPLES



The Concept Plan
1.GREEN PARKING LOT:
Pavement reduction and
bioswale to capture parking
lot runoff.  Bioswale to provide
seating and elevated paths

2. STEPPED POOLS SWALES:
Descending tiers of native
boulders landscape capture
and reduce high velocity
runoff along walkway and
courts.

3. PLAYFUL BIOSWALE EDGE:
Embrace play edge with
bioswale and native
landscape.  Provide
penetrations for access and
nestle seating areas in for
viewers. Dryswale becomes
extension of play area

4. GATHERING NODE:
Reduce pavement
and direct runoff to
connected bioswale
system. Shape
bioswale into
gathering node

5. CONNECTED RIBBON:
Provide continuous
connectivity of
materiality and artist
expression to link green
infrastructure into a
meaningful impactful
display-Refer to RISD
designs



Tree Planting- Guiding Principals
• Maintain and continue to plant large shade trees along

Common edges for streetscape continuity

• Tree species along Common edges to be high branched.
Allow edges to permeate and be visible from outside in
and inside out.

• Reestablish “Founding Father’s” Four corner trees in
appropriate species

• Phase out invasive Norway Maples on Common

• Limit planting evergreen trees sparingly.  Provide
evergreens if screening or wind breaks are needed.

• Plant shade trees and install benches along edge of
interior walks to provide shade and areas of rest.

• Enhance tree species diversity.  Plant species in groups of
3 to 5.

• Provide tree tags on trees for education and creation of
arboretum.



Stormwater Features

1

2

3

4

1

3

2

4



Stormwater Benefits
Pre Development Watershed Analysis



Stormwater Benefits
Post Development Watershed Analysis



Stormwater Benefits

Pre vs. Post Peak Flow and Volume Reduction

Pre Peak
Flow(cfs)

Pre Volume (cf) Post Peak Flow (cfs) Post Volume (cf) % Peak Flow
Reduction

% Volume
Reduction

WQ 0.6 3,885 0 0 -100% -100%

1-yr 5.59 24,674 2.52 4,637 -45% -19%

10-yr 14.12 61,112 9.02 25,630 -64% -42%

25-yr 18.26 79,303 12.18 38,470 -67% -49%

50-yr 21.46 93512 13.15 43,393 -61% -46%

100-yr 24.78 108,468 16.88 56,297 -68% -52%



Part III
Educational & Art  Integration



Education & Art Integration



Education & Art Integration

MATERIAL OPTIONS



PLAN ZOOMED TO AREA OF
INTERVENTION -- get final
plan from Stephanie

EXISTING CONDITIONS

PRECEDENTS

KEY PLAN 1

PLAN EXISTING CONDITIONS

PROPOSED

Education & Art Integration- Parking Area



OPTION 1
OPTION 2

ARTISTS COLLABORATION
OPPORTUNITY

Education & Art Integration- Parking Area



PRECEDENTS

2

PROPOSED

EXISTING CONDITIONSPLAN

Education & Art Integration- SE Walk



Education & Art Integration- SE Walk



EXISTING CONDITIONS

PRECEDENTS

3

PROPOSED

EXISTING CONDITIONSPLAN

3

Education & Art Integration- Playground



OPTION 1

Education & Art Integration- Playground



EXISTING CONDITIONS

PRECEDENTS
4

PROPOSED

EXISTING CONDITIONSPLAN

Education & Art Integration- Byfield School



OPTION 1

OUTDOOR CONCERT
AREA

RAIN GARDEN

Education & Art Integration- Byfield School



Art & Education Integration



Discussion



The Concept Plan
1.GREEN PARKING LOT:
Pavement reduction and
bioswale to capture parking
lot runoff.  Bioswale to provide
seating and elevated paths

2. STEPPED POOLS SWALES:
Descending tiers of native
boulders landscape capture
and reduce high velocity
runoff along walkway and
courts.

3. PLAYFUL BIOSWALE EDGE:
Embrace play edge with
bioswale and native
landscape.  Provide
penetrations for access and
nestle seating areas in for
viewers. Dryswale becomes
extension of play area

4. GATHERING NODE:
Reduce pavement
and direct runoff to
connected bioswale
system. Shape
bioswale into
gathering node

5. CONNECTED RIBBON:
Provide continuous
connectivity of
materiality and artist
expression to link green
infrastructure into a
meaningful impactful
display-Refer to RISD
designs
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Concept Master Site Plan with BMPs 
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Appendix E 
Concept Landscaping Master Plan 
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Appendix F 
BMP Operation and Maintenance Report 
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1 Introduction 
The purpose of this Long-Term Operation and Maintenance Report (O&M Report) is to outline the 
requirements for source control and pollution prevention for the stormwater and landscaping 
improvements at Bristol Town Common. The project includes pavement removal, realignment of the 
parking lot exit on State Street, construction of multi-cell rain gardens system in the median between State 
Street and the Town Common’s parking lot, a dry swale with pockets of rain gardens encompassing the 
playground and basketball court to the east and south, and a stone diaphragm and rain garden south of 
the tennis and pickleball courts. The site’s long-term requirements include following proper site operation 
procedures and implementing an inspection and maintenance program to ensure the success and minimize 
the deterioration of the stormwater system over time. The Contractor is responsible for implementing this 
O&M Plan during construction. The Owner is responsible thereafter. Maintenance operations shall be 
funded by the Owner. In the event the facility becomes owned by different entities, this Long-Term 
Operation and Maintenance Plan shall be transferred to the future owners/operators.  

 
2 Pollution Prevention 
The following pollution prevention activities shall be conducted to minimize potential impacts on 
stormwater runoff quality. The Contractor is responsible for all activities during construction. The 
Owner is responsible thereafter. 
 

2.1 Good Housekeeping 

Good housekeeping shall be implemented to minimize the impacts to protected areas by pollutants, soil, 
and fugitive sediment. The site shall be kept in good working order. Trash shall be kept in covered 
containers (i.e., dumpsters) to prevent waste from escaping. Fugitive litter that is deposited on the site 
shall be removed and placed in a proper enclosed container.  
 

2.2 Spill Procedures 

Any discharge of waste oil or other pollutant to the drainage systems shall be reported immediately to 
the RIDEM Groundwater Discharge Permitting Program. The owner will be responsible for any 
incident of groundwater contamination resulting from the improper discharge of pollutants to the 
drainage system, and may be required by RIDEM to remediate incidents that may impact groundwater 
quality. Should property ownership be transferred, the subsequent owner will be informed of the legal 
responsibilities associated with operation of the drainage system, as indicated above. 
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2.3 Material Disposal 

All waste material, trash, and debris shall be removed from the site and disposed of in accordance with 
applicable local, state, and federal guidelines and regulations. 
 

2.4 Snow Management 

Stormwater runoff caused by snow melt must be properly managed to prevent erosion and pollution. 
Therefore, a snow management plan has been developed to identify storage areas throughout the site. 
Snow management operations can vary depending on current weather patterns, available equipment, and 
previous storm events. Below is a general description of how snow will be managed on the site. 

 Keep pedestrian and emergency routes cleared. Ensure stockpiles do not obstruct sight lines at 
driveway or road intersections.  

 Snow removed from the parking areas will be stockpiled piled in the landscaped areas. 
 Snow is not to be pushed or dumped into the dry swale, stone diaphragm, or rain gardens. 
 Snow will be stockpiled onsite until the available capacity is exceed at which point it will be 

loaded into trucks and properly disposed of at an off-site location. 
 

A BMP Location and Snow Storage Plan is provided in Appendix C. 
 
 

3 Inspection and Maintenance Requirements for 
Permanent Stormwater Controls 

The following inspection and maintenance activities shall be conducted to ensure the success and 
minimize the deterioration of the stormwater system over time.  Checklists to assist with the inspection 
and maintenance activities are provided in Appendix A. A Sample Stormwater Facility Maintenance 
Agreement is provided in Appendix B. A map depicting the location of the components of the 
stormwater management system is provided in Appendix C.   
 

3.1 Rain Gardens and Sediment Basins 

3.1.1 Post-Construction Inspections 

During the six months immediately after construction, the rain garden shall be inspected following at 
least the first two precipitation events of at least 1.0 inch to ensure that the system is functioning 
properly. Thereafter, inspections shall be conducted on an annual basis and after storm events of greater 
than or equal the 1-year, 24-hour Type III precipitation event. 
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Vegetation shall be watered once every two to three days for first two months, then sporadically after 
establishment during the first year after installation. If droughty, watering after the initial year may be 
required.  
 
If the surface of the media becomes clogged to the point that standing water is observed on the surface 
36 hours after precipitation events, remove accumulated sediment or till the surface to breakup any 
hard-packed soil and then vegetate. Trash and debris shall be removed as necessary. 
 
3.1.2 Monthly Periodic Inspections 

The rain garden shall be inspected monthly for evidence for vegetation health and the presence of trash 
(e.g., litter, debris, etc.). Trash deposited on the surface of the sediment basin or rain garden shall be 
removed manually and shall be disposed of in accordance with applicable local, state, and federal 
guidelines and regulations. Mowing shall occur when vegetation reaches a height of 12” (typically two (2) 
to twelve (12) times per year). 
 
3.1.3 Annual Inspection 

The annual inspection of the rain garden should include checking for standing water or other evidence 
of clogging by accumulated sediments, checking inlets and outlets for signs of erosion and damage, 
checking the overflow structures for blockage and structural integrity, and checking the slopes of the 
gardens for erosion or gullying. 
 
Sediment shall be removed from the rain gardens and associated sediment basins when the accumulation 
exceeds one inch or when there is evidence that the infiltration capacity has been significantly reduced. 
Sediment and debris must be removed manually with rakes rather than heavy equipment to avoid 
compacting. Removed sediments shall be dewatered (if necessary) and disposed of in an acceptable 
manner. 
 
The top few inches of the rain garden soil shall be removed and replaced with fresh material when the 
filtering capacity of the filter diminishes substantially (i.e., when water ponds on the surface of the filter 
bed for more than 48 hours). If discolored material is found below this removed surface then that 
material should also be removed and replaced until all discolored material has been removed. The 
removed sediments shall be disposed in an acceptable manner at an approved and permitted location. 
 
Pruning or replacement of woody vegetation should occur when dead or dying vegetation is observed.  
Separation of herbaceous vegetation rootstock should occur when over-crowding is observed, or 
approximately once every 3 years.  If at least 50 percent vegetation coverage is not established after two 
years, a reinforcement planting should be performed.  The mulch layer should be replenished (to the 
original design depth) every other year, as directed by inspection reports.  The previous mulch layer 
should be removed, and properly disposed of, or roto-tilled into the soil surface.    
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3.2 Dry Swale 

3.2.1 Post-Construction Inspections 

The dry swales shall be inspected after every storm event larger than one-inch in the first six months 
following construction. During the six months immediately after construction, the dry swale shall be 
inspected following at least the first two precipitation events of at least 1.0 inch to ensure that the system 
is functioning properly. Thereafter, inspections shall be conducted on an annual basis and after storm 
events of greater than or equal the 1-year, 24-hour Type III precipitation event. 
 
Vegetation shall be watered once every two to three days for first two months, then sporadically after 
establishment during the first year after installation. If droughty, watering after the initial year may be 
required. If at least 50 percent vegetation coverage is not established after the first growing season, 
reinforcement planting should be installed. 
 
If the surface of the swale becomes clogged to the point that standing water is observed on the surface 
36 hours after precipitation events, remove accumulated sediment or till the surface to breakup any 
hard-packed soil and then vegetate. Trash and debris shall be removed as necessary. 
  
3.2.2 Monthly inspection 

The dry swale shall be inspected monthly for vegetation health and the presence of trash (e.g., litter, 
debris, etc.). Trash deposited on the surface of the dry swale shall be removed manually and shall be 
disposed of in accordance with applicable local, state, and federal guidelines and regulations. Mowing 
shall occur when vegetation reaches a height of 10” maximum. Trash and debris shall be removed upon 
discovery and disposed of in accordance with applicable local, state, and federal guidelines and 
regulations. 
 
3.2.3 Annual Inspections 

The dry swales shall be inspected annually and after every storm event greater than 2.7 inches over a 24-
hour period.  Inspections shall include checking for standing water or other evidence of clogging by 
accumulated sediments, and checking the slopes of the swales for erosion or gullying. 
 
Materials deposited on the surface of the swales (e.g., trash and litter) should be removed manually.  
Sediment shall be removed from the swales when the accumulation exceeds one inch or when there is 
evidence that the infiltration capacity has been significantly reduced.  The top six inches of the swale 
shall be removed and replaced when the filtering capacity of the filter diminishes substantially (ie., when 
water ponds on the surface of the filter bed for more than 48 hours).  If discolored material is found 
below this removed surface then that material should also be removed and replaced until all discolored 
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material has been removed. Sediment and debris must be removed manually with rakes rather than 
heavy equipment to avoid compacting.   
 
Underdrains shall be inspected for sediment build up and clogging on an annual basis or when water 
ponds on the surface of the dry swale for more than 48 hours. Underdrains shall be flushed as needed. 
Removed sediments shall be dewatered (if necessary) and disposed of in an acceptable manner.  Any 
areas within the extents of the swales that are subject to erosion or gullying shall be replenished with the 
original design material and re-vegetated according to design drawings.  
 
Pruning of vegetation, if applicable, shall be completed one (1) to two (2) times a year, at minimum 
(frequency depends upon location and desired appearance). The swales shall be mowed once per year, at 
minimum to maintain an average grass height of 4”- 6”.  More frequent mowing may occur to obtain the 
desired aesthetic appeal.   Separation of herbaceous vegetation rootstock should occur when over-
crowding is observed, or approximately once every three years. 
 
Every five years, the channel bottom of dry swales should be scraped to remove sediment and to restore 
original cross section and infiltration rate, and should be seeded to restore ground cover. 
 

3.3 Stone Diaphragm 

The stone diaphragm is located at the southern end of the tennis and pickleball courts abutting the 
pavement. Inspect the stone diaphragm annually to ensure that the system is not resulting in standing 
water and is not obstructed or clogged with debris.  If sediment or organic debris build-up has restricted 
the infiltration capacity of the diaphragm, the top 6 inches should be removed and replaced. If the 
trench becomes completely clogged, remove and dispose the stone and sediment properly and 
reconstruct the trench according to the original specifications.  
 

3.4 Paved Area Maintenance 

3.4.1 Post-Construction Inspections 

The Contractor shall sweep the paved areas at the completion of construction.   
 
Snow shall not be dumped into the dry swale, stone diaphragm or rain gardens.  Sand may be used as an 
abrasive to provide traction on the paved surfaces during winter months, if necessary.  Accumulated 
sand shall be removed and disposed of in accordance with applicable local, state, and federal guidelines 
and regulations.  It is not expected that sand will be stored onsite.  However, if sand is stored onsite in 
the future, stockpiles shall be covered to prevent exposure to precipitation.   
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3.4.2 Annual Inspections 

The Owner shall sweep a minimum of once per year thereafter with a vacuum sweeper.   The Owner 
shall sweep more frequently should conditions warrant it necessary.  Trash, sediment, and debris 
collected shall be disposed in accordance with applicable local, state, and federal guidelines and 
regulations. 
 

3.5 Drainage Structures 

3.5.1 Post-Construction Inspections 

Immediately prior to the end of construction and acceptance by the Owner, the Contractor shall clean 
all drainage structures including trench drains.  
 
3.5.2 Quarterly Inspections 

Once construction is complete and has been accepted by the Owner, all drainage structures shall be 
inspected four times per year, at minimum. Sediment shall be removed at least twice per year, or when 
the depth reaches half the height between the bottom of the structure and the lowest pipe invert 
elevation. Inspections shall include checking for debris, sediment, and hydrocarbons, and structural 
integrity or damage. Deficiencies must be corrected immediately. Disposal of the accumulated sediment 
and hydrocarbons must be in accordance with applicable local, state, and federal guidelines and 
regulations. Grates shall not be welded to the frame so the structures can be easily inspected and 
maintained. 
 

3.6 Landscaped Areas 

Lawn areas will be mowed during the growing seasons as required to maintain a health stand of 
vegetation. This is typically once a week but can vary depending on weather conditions. If bagged, grass 
clippings are to be removed from the site and legally disposed of at an off-site location. 
Fertilizers, if required for the maintenance of lawn areas, shall not be phosphorus-based and will be 
applied only in the amounts recommended by the manufacturer. If kept on site, fertilizers will be stored 
in a covered area. The contents of any partially used bags of fertilizer will be transferred to a sealable 
plastic bin to avoid spills. 
 

4 Anticipated cost 
The annual cost for the inspections and maintenance for the property is estimated to be between $8,000 
and $12,000 per year, if performed by an independent third party. A budgetary opinion of cost for the 
maintenance is included in Appendix D. 
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5 Party Certification 
All parties working at the site are required to comply with the Long Term Operation and Management 
Plan (O&M) for any work that is performed on-site.  The site owner is encouraged to advise all 
employees working on this site of the requirements of the O&M Plan.  A copy of the O&M Plan may be 
obtained by contacting the site owner. 
 
The site owner must sign the following certification statement.  
 
 I acknowledge that I have read and understand the terms and conditions of the O&M Plan for 
the above designated project and agree to follow the practices described herein.  
 
Owner  

Company: 
Name and Title:  
Address: 
City, State, Zip Code: ____________________________ 
Telephone:  Signature/Date 
E-mail: 

Designated Site Inspector 
Company: 
Name and Title:  
Address: 
City, State, Zip Code: ____________________________ 
Telephone:  Signature/Date 
E-mail: 

O&M Plan Contact 
Fuss & O’Neill, Inc. 
Amy F. Johnson, EIT 
317 Iron Horse Way, Suite 204 ____________________________ 
Providence RI 02908 Signature/Date 
401-861-3070 Ext. 4586 
ajohnson@fando.com 
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Appendix A 
Operation, Maintenance, and Management Inspection Checklist  

  



Operation, Maintenance, and Management Inspection Checklists

Bristol Town Commons

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Inspect for and Remove Trash (monthly)
Mow (as required)
Annual Inspection

Inspect for and Remove Trash (monthly)
Mow (as required)
Annual Inspection

Inspect for and Remove Trash (monthly)
Inspect for Ponding
Inspect for Accumulated Sedimentation
Annual Inspection

Quarterly Inspection

Inspect for and Remove Trash (monthly)
Snow plowing/removal (as required)
Annual Inspection

Inspect for and Remove Trash (monthly)
Mow and prune (as required)
Annual Inspection

Stone Diaphragm

Landscape

Drainage Structures

Pavement

_____________Inspection Year:

Rain Gardens & Sediment Basins

Dry swale
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Operation, Maintenance, and Management Inspection Checklists
Rain Garden and Sediment Basin

Bristol Town Common

No. M
on

th
ly

A
nn

ua
l

Item Criteria Sa
tis

fa
ct

or
y

U
ns

at
isf

ac
to

ry

1 Trash/Debris Basin is free of debris, litter, and waste.

2 Turf Grass has not reached a height at which it cannot
support its own weight.

3 Sediment Depth of Sediment is less than one inch.

Inspector Name:  _____________________________________________ Type of Inspection (Circle One):

Inspection Date:  _____________________________________________ Monthly           Annual

Reviewed By:  ________________________________________________ BMP Name:

Review Date:  _______________________________________________ ______________________________________________

Notes
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Operation, Maintenance, and Management Inspection Checklists
Rain Garden and Sediment Basin

Bristol Town Common

4 Clogging Basin appears to be draining freely and not
clogged

5 Overflow
Structures

Overflow structures are free of blockage and are
structurally sound

6 Erosion There are no signs of erosion and scouring.

7 Vegetation Vegetation is satisfactorily pruned to remove any
dead material. Rootstocks are not overcrowded.
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Operation, Maintenance, and Management Inspection Checklists
Dry Swale

Bristol Town Common

No. M
on

th
ly

A
nn

ua
l

Item Criteria Sa
tis

fa
ct

or
y

U
ns

at
isf

ac
to

ry

1 Trash/Debris Dry swale and contributing areas are free of
debris, litter, and waste.

2 Turf Grass has not reached a height of 10"

3 Sediment Depth of Sediment is less than 3 inch.

Review Date:  _______________________________________________ ______________________________________________

Notes

Inspector Name:  _____________________________________________

Inspection Date:  _____________________________________________

Type of Inspection (Circle One):

Monthly           Annual

Reviewed By:  ________________________________________________ BMP Name:
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Operation, Maintenance, and Management Inspection Checklists
Dry Swale

Bristol Town Common

4 Clogging Dryswale appears to be draining freely and not
clogged.

5 Overflow
Structures

Overflow structures are free of blockage and are
structurally sound

6 Erosion There are no signs of erosion and scouring.

7 Vegetation Vegetation is satisfactorily pruned to remove any
dead material. Rootstocks are not overcrowded.
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Operation, Maintenance, and Management Inspection Checklists
Stone Diaphragm

Bristol Town Common

No. M
on

th
ly

A
nn

ua
l

Item Criteria Sa
tis

fa
ct

or
y

U
ns

at
isf

ac
to

ry

1 Trash/Debris Tree opening is free of debris, litter, waste, and
branches.

2 Vegetation Vegetation has been removed. Weeds are not
present.

3 Stone Water is infiltrating through stone, no evidence
of ponding/sediment clogging is occuring

Inspector Name:  _____________________________________________ Type of Inspection (Circle One):

Inspection Date:  _____________________________________________ Monthly           Annual

Reviewed By:  ________________________________________________ BMP Name:

Review Date:  _______________________________________________ ______________________________________________

Notes
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Operation, Maintenance, and Management Inspection Checklists
Stone Diaphragm

Bristol Town Common

6 Sediment
Deposition Stone diaphragm is clean of sediments.
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Operation, Maintenance, and Management Inspection Checklists
Drainage Structures
Park Holm Phase III

No. Q
ua

rte
rly

Item Criteria Sa
tis

fa
ct

or
y

U
ns

at
isf

ac
to

ry

1 Trash/Debris Structure is free of debris, litter, and waste.

2 Sediment

Depth of sediment is less than half the height
between the bottom of the structure and the lowest
pipe invert elevation and has been removed within the
last six months.

3 Structure
Integrity

Grate is secure on top, Basin structure is not cracked,
broken, or vandalized

Inspector Name:  _____________________________________________ Type of Inspection (Circle One):

Inspection Date:  _____________________________________________ Quarterly

Reviewed By:  ________________________________________________ Structure Name:

Review Date:  _______________________________________________ ______________________________________________

Notes
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Operation, Maintenance, and Management Inspection Checklists
Pavement

Bristol Town Common

No. M
on

th
ly

A
nn

ua
l

Item Criteria Sa
tis

fa
ct

or
y

U
ns

at
isf

ac
to

ry

1 Trash/Debris Pavement is free of debris, litter, and waste.

2 Snow Snow plowed. Snow is not blocking Drainage
structures

Review Date:  _______________________________________________ ______________________________________________

Notes

Inspector Name:  _____________________________________________ Type of Inspection (Circle One):

Inspection Date:  _____________________________________________ Monthly           Annual

Reviewed By:  ________________________________________________
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Operation, Maintenance, and Management Inspection Checklists
Landscaped Area

Bristol Town Common

No. M
on

th
ly

A
nn

ua
l

Item Criteria Sa
tis

fa
ct

or
y

U
ns

at
isf

ac
to

ry

1 Trash/Debris Landscape is free of debris, litter, and waste.

2 Turf Grass has not reached an unaesthetic height and
no fertilizer is needed..

3 Vegetation Vegetation is satisfactorily pruned to remove any
dead material.

Inspector Name:  _____________________________________________ Type of Inspection (Circle One):

Inspection Date:  _____________________________________________ Monthly           Annual

Reviewed By:  ________________________________________________

Review Date:  _______________________________________________ ______________________________________________

Notes
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Appendix B 
Maintenance Agreement 

  



Rhode Island Stormwater Design and Installation Standards Manual  December 2010 
 

 APPENDIX E:  GUIDANCE FOR DEVELOPING OPERATION AND 
MAINTENANCE PLANS  E-26 

 

 

Sample Stormwater Facility Maintenance Agreement 
 
 
THIS AGREEMENT, made and entered into this ___ day of _________, 20___, by and 
between (Insert Full Name of Owner) 
________________________________________________ hereinafter called the 
"Landowner", and the [Local Jurisdiction], hereinafter called the "[Town/City]". 
WITNESSETH, that WHEREAS, the Landowner is the owner of certain real property 
described as (Tax Map/Parcel Identification Number) ___________________________ 
as recorded by deed in the land records of [Local Jurisdiction] Deed Book __________ 
Page __________, hereinafter called the "Property".  
 
WHEREAS, the Landowner is proceeding to build on and develop the property; and 
WHEREAS, the Site Plan/Subdivision Plan known as 
_________________________________, (Name of Plan/Development) hereinafter 
called the "Plan", which is expressly made a part hereof, as approved or to be approved 
by the [Town/City], provides for detention of stormwater within the confines of the 
property; and  
 
WHEREAS, the [Town/City] and the Landowner, its successors and assigns, including 
any homeowners association, agree that the health, safety, and welfare of the residents 
of [Local Jurisdiction] require that on-site stormwater management facilities be 
constructed and maintained on the Property; and 
 
WHEREAS, the [Town/City] requires that on-site stormwater management facilities as 
shown on the Plan be constructed and adequately maintained by the Landowner, its 
successors and assigns, including any homeowners association. 
 
NOW, THEREFORE, in consideration of the foregoing premises, the mutual covenants 
contained herein, and the following terms and conditions, the parties hereto agree as 
follows: 

1. The on-site stormwater management facilities shall be constructed by the 
Landowner, its successors and assigns, in accordance with the plans and 
specifications identified in the Plan. 
2. The Landowner, its successors and assigns, including any homeowners 
association, shall adequately maintain the stormwater management facilities in 
accordance with the required Operation and Maintenance Plan.  This includes all 
pipes, channels or other conveyances built to convey stormwater to the facility, 
as well as all structures, improvements, and vegetation provided to control the 
quantity and quality of the stormwater.  Adequate maintenance is herein defined 
as good working condition so that these facilities are performing their design 
functions. The Stormwater Best Management Practices Operation, Maintenance 
and Management Checklists are to be used to establish what good working 
condition is acceptable to the [Town/City]. 



Rhode Island Stormwater Design and Installation Standards Manual  December 2010 
 

 APPENDIX E:  GUIDANCE FOR DEVELOPING OPERATION AND 
MAINTENANCE PLANS  E-27 

 

3. The Landowner, its successors and assigns, shall inspect the stormwater 
management facility and submit an inspection report annually.  The purpose of 
the inspection is to assure safe and proper functioning of the facilities.  The 
inspection shall cover the entire facilities, berms, outlet structure, basin areas, 
access roads, etc. Deficiencies shall be noted in the inspection report. 
4. The Landowner, its successors and assigns, hereby grant permission to the 
[Town/City], its authorized agents and employees, to enter upon the Property and 
to inspect the stormwater management facilities whenever the [Town/City] deems 
necessary.  The purpose of inspection is to follow-up on reported deficiencies 
and/or to respond to citizen complaints.  The [Town/City] shall provide the 
Landowner, its successors and assigns, copies of the inspection findings and a 
directive to commence with the repairs if necessary. 
5. In the event the Landowner, its successors and assigns, fails to maintain the 
stormwater management facilities in good working condition acceptable to the 
[Town/City], the [Town/City] may enter upon the Property and take whatever 
steps necessary to correct deficiencies identified in the inspection report and to 
charge the costs of such repairs to the Landowner, its successors and assigns.  
This provision shall not be construed to allow the [Town/City] to erect any 
structure of permanent nature on the land of the Landowner outside of the 
easement for the stormwater management facilities.  It is expressly understood 
and agreed that the [Town/City] is under no obligation to routinely maintain or 
repair said facilities, and in no event shall this Agreement be construed to impose 
any such obligation on the [Town/City]. 
6. The Landowner, its successors and assigns, will perform the work necessary 
to keep these facilities in good working order as appropriate.  In the event a 
maintenance schedule for the stormwater management facilities (including 
sediment removal) is outlined on the approved plans, the schedule will be 
followed. 
7. In the event the [Town/City] pursuant to this Agreement, performs work of any 
nature, or expends any funds in performance of said work for labor, use of 
equipment, supplies, materials, and the like, the Landowner, its successors and 
assigns, shall reimburse the [Town/City] upon demand, within thirty (30) days of 
receipt thereof for all actual costs incurred by the [Town/City] hereunder. 
8. This Agreement imposes no liability of any kind whatsoever on the [Town/City] 
and the Landowner agrees to hold the [Town/City] harmless from any liability in 
the event the stormwater management facilities fail to operate properly. 
9. This Agreement shall be recorded among the land records of [Local 
Jurisdiction] and shall constitute a covenant running with the land, and shall be 
binding on the Landowner, its administrators, executors, assigns, heirs and any 
other successors in interests, including any homeowners association. 

 
WITNESS the following signatures and seals: 
_____________________________________________ 
Company/Corporation/Partnership Name (Seal) 
 
By: _____________________________________________ 
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______________________________________________ 
(Type Name and Title) 
 
The foregoing Agreement was acknowledged before me this ____ day of 
____________, 20___, by 
______________________________________________________________________
___. 
_______________________________________ 
NOTARY PUBLIC 
My Commission Expires: ____________ 
 
By: ________________________________________ 
______________________________________________ 
(Type Name and Title) 
 
The foregoing Agreement was acknowledged before me this ____ day of 
____________, 20___, by 
______________________________________________________________________
___. 
_______________________________________ 
NOTARY PUBLIC 
My Commission Expires: ____________ 
 
Approved as to Form: 
___________________________ __________ 
[Town/City] Attorney Date 
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Appendix C 
BMP Location and Snow Storage Map 
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Appendix D 
Annual O&M Budgetary Opinion of Cost 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FUSS & O'NEILL, INC.
317 Iron Horse Way, Suite 204

Providence, RI 02908
BUDGETARY OPINION OF COST DATE PREPARED : 05/05/21 SHEET       1 OF         1

PROJECT : Bristol Town Common BASIS :
LOCATION :Bristol, RI
DESCRIPTION:Long Term Stormwater O&M Costs ESTIMATOR : AFJ CHECKED BY :

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST

1 Site Inspections(2) EA 12 250.00$ 3,000.00$
2 Monthly Removal of Trash(3) EA 12 125.00$ 1,500.00$
3 Mowing of Dry Swale and Rain Gardens(4) EA 2 300.00$ 600.00$
5 Dry Swale Maintenance(6) EA 1 1,000.00$ 1,000.00$
6 Stone Diaphragm Maintenance(7) EA 1 500.00$ 500.00$
7 Rain Garden Maintenance(8) EA 2 1,000.00$ 2,000.00$
8 Removing Sediment from Surface BMP's (9) EA 0.50 1,000.00$ 500.00$
10 Vacuum Truck - Drainage Structures (11) EA 0.20 1,150.00$ 230.00$

9,330.00$

Notes

6. Assumes 1 Laborer, 1 Skidsteer & Operator, and 1 Dump Truck for 1/2 day.
7. Assumes 1 Laborer, 1 Skidsteer & Operator, and 1 Dump Truck for 1/4 day.

TOTAL COST (-15% TO +30% ROUNDED)        $8,000 TO $12,000

Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the
Contractor(s)' methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of
probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and
represent Fuss & O'Neill's best judgment as an experienced and qualified professional engineer, familiar with the construction
industry; but Fuss & O'Neill cannot and does not guarantee that proposals, bids or actual Total Project or Construction Costs will
not vary from opinions of probable cost prepared by Fuss & O'Neill.  If prior to the bidding or negotiating Phase the Owner wishes
greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

SUBTOTAL OPINION OF CONSTRUCTION COST

4. Assumes 1 Laborer for a 1/2 day and an additional $50 for a weedwacker.
5. Assumes mowing is done as part of normal landscaping maintenance.

1. The following equipment and labor rates were used for this estimate: Site Inspector - $1,000/day; Laborer - $500/day; Skidsteer & Operator - $1,000/day;
Dump Truck - $500/day; Vaccum Truck - $1300/day
2. Assume a Site Inspector is required for 1/4 day per inspection.
3. Assumes 1 Laborer for a 1/4 day.

8. Assumes 1 Laborer, 1 Skidsteer & Operator, and 1 Dump Truck for 1/2 day.
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SOIL PREPARATION (PERFORMANCE SPECIFICATION) for Bioretention Systems 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes soil media for the bioretention systems and rain gardens specified according to 
performance requirements of the mixes.  In general, the media is suitable for a variety of plant 
species however, careful consideration of system hydrology and solar radiation should be 
included in plant selection. 

1.2 ALLOWANCES 

A.  Preconstruction and field quality-control testing are part of testing and inspecting allowance. 

1.3 DEFINITIONS 

A. Bioretention Soil Mix (BSM): Existing, on-site soil; imported soil; or manufactured soil that has 
been modified as specified with soil amendments.  A soil mixture best for media filtration. 

B. Cation exchange capacity (CEC):  a measure of the soil's ability to hold positively charged ions. 

C. Organic Matter: The total organic materials in soil and the soil biomass; also called "humus" or 
"soil organic matter." 

D. Subgrade: Surface and/or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill above which a bioretention system is constructed. 

1.4 PREINSTALLATION MEETINGS 

A. Pre-installation Conference: Conduct conference at the Project site prior to commencement of 

construction activities 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include recommendations for application and use. 
2. Include test data substantiating that products comply with requirements. 
3. Include sieve analyses for aggregate materials. 
4. Material Certificates: For each type of imported soil, soil amendment and/or fertilizer, 

before delivery to the site, according to the following: 

a. Manufacturer's qualified testing agency's certified analysis of standard products. 
b. Analysis of nonstandard materials, by a qualified testing agency.  

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For each testing agency. 

B. Preconstruction Test Reports: For preconstruction soil analyses specified in "Preconstruction 
Testing" Article. 

C. Field quality-control reports. 
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1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent, state-operated, or university-operated 
laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and 
capability to conduct the testing indicated; and that specializes in types of tests to be performed. 

1. Laboratories: Subject to compliance with requirements. 

1.8 TESTING REQUIREMENTS 

A. General: Perform tests on soil samples according to requirements in this article. 

B. Physical Testing: 

1. Soil samples must be obtained during the soil characterization field analysis and classified 
according to ASTM D2487 (Standard Practice for Classification of Soils for Engineering 
Purposes [Unified Soil Classification System]) and ASTM D2488 (Standard Practice for 
Description and Identification of Soils [Visual-Manual Procedure]). 

2. Soil samples must undergo laboratory particle size analysis according to ASTM D422 
(Standard Test Method for Particle-Size Analysis of Soils). 

C. Chemical Testing: 

1. Cation Exchange Capacity (CEC): Analysis by sodium saturation at pH 7  

D. Fertility Testing: Soil fertility analysis according to standard laboratory protocols including the 
following: 

1. Percentage of organic matter. 
2. CEC, calcium percent of CEC, and magnesium percent of CEC. 
3. Soil reaction (acidity/alkalinity pH value). 
4. Nitrogen ppm. 
5. Phosphorous ppm. 
6. Copper ppm. 

E. Organic-Matter Content: Using ASTM D 2974-00 Standard Test Methods for Moisture, Ash, and 
Organic Matter of Peat and Other Organic Soils. Analysis using loss-by-ignition method.  

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 
weight, certified analysis, name and address of manufacturer, and compliance with state and 
Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or 
on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 
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3. Do not move or handle materials when they are wet or frozen. 

PART 2 - PRODUCTS 

2.1 SOIL MEDIA SPECIFIED ACCORDING TO PERFORMANCE REQUIREMENTS 
Particle Size Distribution according to ASTM D422 (Standard Test Method for Particle-Size 
Analysis of Soils). 

1. Particle Size Distribution by Separates: 
a. Exclude any material > 4.76 mm -  0%   
b. Very Coarse Sand/Gravel: Gravel (2.0 to 4.76 mm) 5% maximum (percent by dry 

weight). 
c. Sand (0.42 to 2.0 mm) 60 - 85% (percent by dry weight). 
d. Silt (0.075 to 0.42 mm) 20% maximum (percent by dry weight). 
e. Clay (less than 0.075mm) 5% maximum (percent by dry weight). 

 
Table 1:  Acceptable particle size distribution of final bioretention soil mix  

Sieve # Sieve Size   in (mm) % Passing 

4 0.187 (4.76) 100 
10 0.079 (2) 95 
40 0.017 (0.42) 40 - 15 
200 0.003 (0.075) 10 - 20 

<200   Pan  0 - 5 
 

2. Fragment Size Distribution: 
 

a. Sticks and Roots: should be minimized and preferably limited to nothing larger than 
4.76 mm 

b. Debris and Other Foreign Materials: should be minimized 

3. Percentage of Organic Matter: Minimum 3 percent by volume and maximum 8 percent by 
volume. 

4. Soil Reaction: pH of 6 to 7. 
5. CEC of Total Soil: Minimum 10 meq/100 mL at pH of 7.0. 
6. Basis-of-Design Product: Subject to compliance with requirements indicated on Drawings  
7. Basic Properties: Manufactured soil SHALL NOT contain the following: 

a. Unacceptable Materials: Concrete slurry, concrete layers or chunks, cement, plaster, 
building debris, asphalt, bricks, oils, gasoline, diesel fuel, paint thinner, turpentine, 
tar, roofing compound, acid, solid waste, and other extraneous materials that are 
harmful to plant growth. 

b. Unsuitable Materials: Stones, roots, plants, sod, clay lumps, and pockets of coarse 
sand that exceed a combined maximum of 5 percent by dry weight of the 
manufactured soil. 

c. Large Materials: Stones, clods, roots, clay lumps, and pockets of coarse sand 
exceeding 0.187 inches (4.76 mm) in any dimension. 

http://www.specagent.com/LookUp/?ulid=12262&mf=04&src=wd
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2.2 ACCEPTABLE ORGANIC SOIL AMENDMENTS 

A. No compost should be used in the planting mix unless specified by the engineer.   

B. Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or of granular texture 
with 100 percent passing through a 1/2-inch (13-mm) sieve, a pH of 3.4 to 4.8.  

C. Wood Derivatives: Shredded wood, wood chips, ground bark, or wood waste; of uniform texture 
and free of stones, sticks, soil, or toxic materials. 

D. Media amendments such as zero-valent iron and/or drinking water treatment residuals (alum) to 
enhance phosphorus sorption as specified by the engineer. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Place soil media according to requirements in other Specification Sections. 

B. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 
slurry, asphalt/concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 
turpentine, tar, roofing compound, solid waste, or acid has been deposited in planting soil. 

C. Proceed with placement only after unsatisfactory conditions have been corrected. 

D. Compaction: Compact each blended lift of soil media to 75 percent of maximum Standard Proctor 
density according to ASTM D 698 

E. Finish Grading: Grade soil media to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 

3.2 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Compaction: Test planting-soil compaction after placing each lift and at completion using 
a densitometer or soil-compaction meter calibrated to a reference test value based on 
laboratory testing according to ASTM D 698.  

2. Retain "Performance Testing" Subparagraph below if required; revise to suit Project. 
3. Performance Testing: For each amended soil media type, demonstrating compliance with 

specified performance requirements. Perform testing according to "Soil-Sampling 
Requirements" and "Testing Requirements" articles. 

C. Soil media will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Label each sample and test report with the date, location keyed to a site plan or other location 
system, visible conditions when and where sample was taken, and sampling depth. 
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3.3 PROTECTION 

A. Protect areas of in-place soil from additional compaction, disturbance, and contamination. 
Prohibit the following practices within these areas except as required to perform planting 
operations: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Vehicle traffic. 
4. Foot traffic. 
5. Erection of sheds or structures. 
6. Impoundment of water. 
7. Excavation or other digging unless otherwise indicated. 

B. If soil media or subgrade is over compacted, disturbed, or contaminated by foreign or deleterious 
materials or liquids, remove the soil media and contamination; restore the subgrade as directed 
by Engineer and replace contaminated soil media with new soil media. 

3.4 CLEANING 

A. Protect areas adjacent to soil media preparation and placement areas from contamination. Keep 
adjacent paving and construction clean and work area in an orderly condition. 

B. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and 
debris and legally dispose of them off Owner's property unless otherwise indicated. 

1. Dispose of excess subsoil and unsuitable materials on-site where directed by Owner. 
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BMP Cost Estimates 
 

  





146 Hartford Road
Manchester, CT  06040

OPINION OF COST DATE : 05/28/21 SHEET       1 OF         1

PROJECT :  Bristol Town Commons BASIS :  

LOCATION :  Bristol,RI
DESCRIPTIO Stormwater & Landscape Improvements 
DRAWING NO20200699.a10 ESTIMATOR : AJ CHECKED BY : ANR
Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the 
Contractor(s)' methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of 
probable Total Project Costsand Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications 
and represent Fuss & O'Neill's best judgment as an experienced and qualified professional engineer, familiar with the 
construction industry; but Fuss & O'Neill cannot and does not guarantee that proposals, bids or actual Total Project or 
Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill.  If prior to the bidding or negotiating 
Phase the Owner wishes greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent 
cost estimator.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST

Stormwater Management BMP

State Street Parking Lot Rain Gardens $126,050
Earthwork and Grading CY 200 $40 $8,000
Mill Pavement SY 1,500 $5 $7,500
Concrete Curb Removal & Disposal LF 765 $10 $7,650
Sawcutting LF 65 $2 $130
Loam (4") CY 35 $60 $2,100
Bioretention Media (12") CY 85 $50 $4,250
Granite Curb Weir LF 35 $50 $1,750
Brick Pavers SY 8 $25 $200
Polymeric Sand CY 3 $80 $240
Mortared Cobbles SY 50 $250 $12,500
Paved waterways EA 4 $100 $400
Plantings LS 1 $600 $600
Cantilevered Concrete Walkway EA 1 $750 $750
Pavement Markings LF 560 $2 $1,120
ADA Pavement Markings EA 2 $70 $140
Pavement Overlay SY 1,345 $12 $16,140
Accessible Parking Signs EA 2 $40 $80
Concrete Sidewalk SF 500 $12 $6,000
Granite Curb LF 760 $50 $38,000
Mountable Granite Curb LF 35 $70 $2,450
Benches EA 6 $2,500 $15,000
Sculptural Art EA 1 $0 $0
Informational Signs EA 1 $250 $250
Tree Removal EA 4 $200 $800

Tennis & Pickleball Stone Diaphragm & Rain Garden $29,460
Earthwork and Grading CY 135 $40 $5,400
3/4" Double Washed Crushed Stone (6") CY 305 $50 $15,250
Bioretention Media (12") CY 85 $50 $4,250
Filter Fabric SY 70 $8 $560
Loam & Seed SY 70 $10 $700
Drain Pipe LF 30 $35 $1,050



ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST

Drain Basin EA 1 $1,500 $1,500
Plantings LS 1 $500 $500
Informational Signs EA 1 $250 $250

Byfield School $12,340
Pavement Removal & Disposal SY 125 $10 $1,250
Earthwork and Grading CY 75 $40 $3,000
Bioretention Media (12") CY 42 $50 $2,100
Loam & Seed SY 65 $10 $650
Plantings LS 1 $1,200 $1,200
Drain Pipe LF 45 $35 $1,575
Brick Pavers SY 15 $25 $375
Polymeric Sand CY 0.5 $80 $40
FES EA 1 $400 $400
1000 Gallon Cistern EA 1 $1,500 $1,500
Informational Signs EA 1 $250 $250

Basketball & Playground BMP $65,760
Earthwork and Grading CY 580 $40 $23,200
Loam & Seed SY 170 $10 $1,700
Clean outs EA 3 $500 $1,500
Perforated underdrain 6" LF 385 $35 $13,475
Drain Pipe LF 85 $35 $2,975
Drain Bains EA 2 $1,500 $3,000
Boulder Check Dam EA 2 $800 $1,600
Trench Drain EA 1 $1,500 $1,500
FES EA 1 $400 $400
Core Into Existing DMH EA 1 $250 $250
Bridge Crossing EA 3 $750 $2,250
Concrete Sidewalk SF 305 $12 $3,660
Sculptural Art EA 2 $0 $0
Benches EA 4 $2,500 $10,000
Informational Signs EA 1 $250 $250

Stepped Dry Swale $10,050
Earthwork and Grading CY 95 $40 $3,800
Loam & Seed SY 60 $10 $600
Bioretention Media (12") CY 45 $50 $2,250
Boulder Check Dam EA 3 $800 $2,400
Bridge Crossing EA 1 $750 $750
Informational Signs EA 1 $250 $250

Subtotal of Selected Options $243,660

DESIGN SERVICES (10%) L.S. 1 $24,366 $24,366

CONSTRUCTION SERVICES $31,676
Mobilization & Demobilization (10%) L.S. 1 $24,366 $24,366
General Conditions (3%) L.S. 1 $7,310 $7,310

SUBTOTAL $299,702
CONTINGENCY (30%) $89,911
TOTAL BASE BID COST (ROUNDED TO NEAREST $1,000) $390,000
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Natural Resources Conservation Service
60 Quaker Lane, Suite 40
Warwick, RI 02886
Phone 401.828.1300, fax 401.828.0433

Date:  January 26, 2021
To: Chris Modisette

Resource Conservationist
RI NRCS

Subject: Onsite Soil Investigation Bristol Common, Bristol RI.

Background: On December 19, 2021 an on-site soil investigation was conducted at the Bristol
Common in Bristol, RI. The purpose of the onsite was to determine the soil characteristics for
hydrologic soil group placement to assist with the planning of best management practices to
control runoff. The request for assistance came from the town of Bristol RI and URI NEMO.

NRCS Participants:

Jim Turenne, RI Assistant State Soil Scientist.

Onsite Procedure:

I met with the town planner, engineer from Fuss and O’Neil and Lorraine Joubert from URI
NEMO and we discussed the plans for the project. We decided to just dig small hand-dug shovel
and auger holes at each of the planned structures to assess the soil rather than using a backhoe for
large test pits. The hand-dug pits were then dug to a depth of 2-3 feet and auger holes were used
to go until depth of refusal which was interpreted to be the densic material (dense till). Pits were
left open to allow time for water tables to seep into the pit. A total of four pits were dug and the
soils were classified by the soil series observed. Pits were then filled in after checking for a water
table.

Results:

Please refer to Figure 1 for approximate locations of the test pits.

The current soil survey data has the area investigated mapped UD - Udorthents-Urban land
complex. This is a map unit used for areas of human transported soils and impervious pavement
and buildings, no hydrologic group is assigned, and the soil survey recommends an onsite be
made to determine soil properties. Results of the onsite showed that test pits 1-3 best fit into the
Pittstown soil series, test pit 4 had a few feet of human transported material (fill) above the
buried Pittstown soils. The Pittstown soil map unit is placed in hydrologic soil group C but that is
based on a single data map unit used throughout the region. Pittstown soils are moderately-well
drained soils formed in dense till derived from dark-colored shales, sandstone, and conglomerate
rocks in the Narragansett Basin.

Hydrologic soil groupings are now assigned using a calculated value as defined in Chapter 7 of
the National Engineering Handbook. The group is based on the depth to estimated seasonal high-
water table, depth to a water impermeable layer, and the saturated hydraulic conductivity of the
least transmissive layer. In Rhode Island, any soil with a depth to water impermeable layer <20



inches and/OR a depth to seasonal high water table < 24 inches is assigned group D. Note: See
Figure 2 for the Rhode Island Hydrologic Soil Group Triangle.

Test pits 1-3 all encountered a possible restrictive layer between approximately 23 to 26 inches
and the soils had saturated conditions (was able to shake free water) within 24 inches. Test pit 4
had about 2 feet of mixed gravelly fill material (human transported material) that was used for a
sub-base of the tennis courts above the Pittstown soils so that location would be a hydro group C.

Recommendation:

1. A small backhoe to dig larger test pits is needed to fully assess the soil morphology for
determining the hydrologic soil group. The nature of the dark colored soils (litho-
chromic) that are mapped in the Narragansett Basin do not always show the classic
redoximorphic features needed to determine seasonal high water table. The extreme
drought of 2020 has caused water tables to be lower than normal despite the recent
precipitation.

2. Small 2-inch monitoring wells should be installed and monitored during this spring to
obtain a hydrograph of the perched water table. The RI NRCS can install these and
monitor using our power auger, the data would be useful for our soil survey database.

3. A double ring infiltrometer and penetrometer readings are needed for determining
infiltration rates, compaction of the soil surface was observed.

Jim Turenne
RI Assistant State Soil Scientist

Cc:
Ed Tanner, Town of Bristol (email attachment)
Lorrain Jobert, URI NEMO (email attachment)
Fuss and O’Neil Group (email attachment).



Figure 1: Approximate Location of the soil test pits.



Figure 2: Hydrologic soil group triangle for RI
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