
Milton Stormwater BMP Retrofit Development Project 
Milton, MA 
2011-02/604 

 
2011-2013 

 
 
 

PREPARED BY: 
 

Neponset River Watershed Association 
William Guenther M.S., Environmental Scientist 

Ian Cooke, Executive Director 
 
 
 

PREPARED FOR: 
 

Mass Department of Environmental Protection 
Bureau of Resource Protection 

 
Town of Milton 

 
And 

 
U.S. Environmental Protection Agency 

REGION I 
 
 
 
 

MASSACHUSETTS EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 
Richard K. Sullivan, Jr., Secretary 

 
 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Kenneth L. Kimmel, Commissioner 

 
 

BUREAU OF RESOURCE PROTECTION 
Elizabeth Card, Assistant Commissioner 

 
 

DIVISION OF MUNICIPAL SERVICES 
Steven J. McCurdy, Deputy Director 

 
 

June 30, 2013 
 



This page left intentionally blank



2 
 

 
This project has been financed partially with Federal Funds from the Environmental 

Protection Agency (EPA) to the Massachusetts Department of Environmental Protection 
(the Department) under Section 604(b) of the Clean Water Act.  The contents do not 
necessarily reflect the views and policies of EPA or of the Department, nor does the 

mention of trade names or commercial products constitute endorsement or 
recommendation for use. 



3 
 

Contents	
Contents of Appendices .............................................................................................................. 4 

Executive Summary ........................................................................................................................ 5 

Introduction ..................................................................................................................................... 6 

Project Approach ............................................................................................................................ 8 

Results ........................................................................................................................................... 10 

Project Summary ........................................................................................................................... 11 

Lessons Learned ............................................................................................................................ 12 

Literature Cited ............................................................................................................................. 15 

Tables ............................................................................................................................................ 16 

Table 1: Top 10 prioritized Sites in Milton, MA. The ranking of these sites was determined 
through collaboration between the Town Engineering Dept., the Association and a ranking 
system created by Environmental Partners Group. Kelly Field was ultimately moved down the 
priority list due to issues gaining access from the Milton Schools Dept. ................................. 16 

Table 2: List of Prioritized BMPs used for the field BMP survey in Milton, MA. .................. 17 

Table 3: Water Quality data collected from outfalls or discharge points at the top 3 locations in 
Milton, MA. .............................................................................................................................. 18 

Table 4: Water quality data collected from receiving waters at each of the top 3 locations in 
Milton MA. ............................................................................................................................... 19 

Table 5: Summary table of data produced for this project by Environmental Partners 
Group.More detailed cost estimates can be found in Appendix 6a .......................................... 20 

Figures........................................................................................................................................... 21 

Figure 1: Map of entire study area in relation to the eastern portion of the state of 
Massachusetts. .......................................................................................................................... 21 

Figure 2: Individual study area for Milton, MA. ...................................................................... 23 

Figure 3: Top rated site along Sumner Street in Milton, MA.. ................................................. 25 

Figure 4: Second highest rated site surrounding Wendell Park  in Milton, MA. ..................... 27 

Figure 5:Third highest rated site along Lafayette St. in Milton, MA. ...................................... 29 

 



4 
 

Contents of Appendices 
 
Appendix 1 

a. Milton-NepRWA MOU 
b. NepRWA-EPG subcontract 
c. 2011 Jan-Feb Newsletter 
d. Milton Meeting Notes 01-10-13 
e. Project Commencement Press Release 
f. BMP summary sheet for field survey planning 
g. BMP target volumes in CF based on land use 

Appendix 2 
a. QAPP Addendum for Milton BMP Survey 
b. Association QAPP-See Compact Disc 

Appendix 3 
a. Drainage Maps-See Compact Disc 
b. Milton Study Area 
c. Milton Study Area Close-up 
d. ArcPad Site Screenshot 
e. ArcPad Drainage Area Screenshot 
f. ArcPad BMP Page 1 Screenshot 
g. ArcPad BMP Page 2 Screenshot 

Appendix 4 
a. Blank Survey Database-See Compact Disc 
b. Top Sites Milton 
c. Milton Site Data 
d. Milton Drainage Area Data 
e. Milton BMP Data  
f. Milton BMP Data cont 

Appendix 5 
a. Water Sampling Data 
b. Water Sampling Field Sheet 
c. Sumner St. Sampling Locations 
d. Wendell Park Sampling Locations 
e. Lafayette St. Sampling Locations 

Appendix 6 
a. Milton BMP Conceptual Design Report 

 



5 
 

Executive Summary 
 
This project built upon similar work performed as part of a grant from the America Reinvestment 
and Recovery Act (ARRA) in Sharon, Stoughton and Walpole, MA as well as work under the 
604b grant program in both Canton, MA and Dedham, MA. Similar to these projects this survey 
aimed at surveying large portions of the Town of Milton, MA, and identify locations to 
implement structural stormwater controls to improve water quality overall but specifically in the 
Neponset River Watershed.  
 
The goal of this project was to identify at least three locations in the Town of Milton, MA, 
suitable for retrofitting with structural stormwater Best Management Practices (BMPs). 
Secondary project goals were to further ground truth and implement a methodology to efficiently 
survey a wide geographic area and capture data in the field in order to prioritize potential 
opportunities to implement stormwater BMPs and to use the data collected to support 
preliminary designs for the top three identified locations including estimates of the operation and 
maintenance costs. 
 
This project emphasized a visual survey of the BMP retrofit potential of sites using ArcPad 
software as the main data collection tool which was developed during a previous project nearly 
identical to this one. Key criteria for the data collected during the survey were the ease of BMP 
implementation, likelihood for acceptance from key abutters, type of BMPs recommended for 
the site, approximate size of the contributing drainage area and possible implementation 
conflicts. ArcPad software allowed for improved data collection by getting all data into a GIS 
compatible, digital format in the field. A personal geodatabase was created for the town that 
included separate layers for Sites, Drainage Areas, BMP recommendations, Projects and 
Discharge Points. Each of these layers had a number of data fields that were populated in a 
manner similar to a paper field sheet.  
 
Using this new survey format, the project was able to evaluate nearly 30 potential retrofit sites in 
Milton. These sites were prioritized down to a list of the top ten opportunities. Project partners 
the Neponset River Watershed Association (the Association), Environmental Partners Group 
(EPG) and the applicable town Engineering staff then visited each of the top ten locations to 
further prioritize potential locations culminating in the selection of the top three sites. Criteria 
such as ease of implementation, overall drainage area size, type of BMP, potential operation and 
maintenance cost, public education value, and aesthetics were all used in narrowing the list of 
sites down to the best three options. 
 
The top locations identified for stormwater BMP retrofits in this project would have an impact of 
treating over 300,000 ft2 of impervious drainage area if implemented. These BMPs would also 
account for the removal of over 649,000 billion colonies of fecal coliform bacteria as well as 
8,901  lbs. of TSS,14 lbs. of total phosphorus and nearly 28 lbs. of total nitrogen annually.  
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Introduction 
 
The Milton Engineering Department partnered with the Neponset River Watershed Association 
(the Association) and Environmental Partners Group (EPG) to identify sites suitable for retrofitting 
with structural stormwater Best Management Practices (BMPs) and to develop conceptual designs 
for BMPs at those sites.  
 
The specific goals of the project were to: 
 Identify at least three sites (neighborhoods or discrete collection areas) that are amenable to the 

implementation of structural BMP retrofits. 
 Prepare conceptual designs and cost estimates to support future applications for 

implementation funding. 
 Demonstrate a methodology which can be used to efficiently identify and prioritize stormwater 

BMP retrofit opportunities in other towns and other watersheds in the future. 
 
The project was conducted in the Town of Milton, MA (Figs. 1-2). The approach for this project 
was based on lessons learned from past BMP development efforts by The Association. These past 
efforts utilized a program of intensive, wet-weather outfall testing applied to a relatively small 
geographic area, in an effort to prioritize stormwater retrofit sites. The sampling effort was 
followed by the development of conceptual BMP designs as well as efforts to secure abutter 
approval for implementation of the BMPs.  
 
Based on this prior experience, an approach to identifying, prioritizing and designing BMP retrofits 
was used that mirrored similar surveys conducted in the Towns of Sharon, Stoughton, Walpole and 
Canton, MA. This approach emphasized covering a very large geographic area using a visual 
survey along with in the field digitization of data in the form of a Geographic Information System, 
or GIS. This allowed for BMP retrofit potential to be rapidly evaluated across a large area, to 
prioritize retrofit opportunities and at the same time take into account probable ease of 
implementation, engineering feasibility, potential for pollutant load reduction and the likelihood for 
acceptance by abutters. Once this broad assessment of opportunities was completed and vetted 
with key internal and external stakeholders, the relatively expensive tasks of final conceptual 
design and quantification of pollutant loading took place. 
 
First, a list of preferred BMPs was developed and reviewed with the Town. The list was initially 
adapted from current available literature from the Massachusetts Department of Environmental 
Protection, Vermont Department of Natural Resources and the Center for Watershed Protection 
(CWP 2007, MADEP 2008, VNR 2002). The list of available BMPs was further prioritized based 
on review and discussion amongst the town’s Engineering Department, the Watershed Association, 
and EPG (Table 2). The criteria for the list of preferred BMPs included their ability to achieve 
effective levels of pollutant load reduction for the pollutants of concern (bacteria, nutrients, 
sediment) and compatibility with operational, aesthetic and maintenance requirements in the town. 
The purpose of this step was not to reinvent available BMP design guides, but rather to ensure that 
the needs of all key internal stakeholders were fully understood “up-front.” 
 
The next step was to assemble existing information on the drainage system within the town. 
Quantitative information such as maps of drainage systems and town-owned land, along with 
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programmatic information such as plans for drainage or roadway work with which a stormwater 
component might be efficiently dovetailed, and anecdotal information such as existing drainage 
problem-areas was compiled. GIS data layers were obtained from the Town. This included layers 
identifying individual land parcels, Town owned property, stormwater drainage and infrastructure, 
edge of pavement, sewer infrastructure, untility information such as National Grid underground 
lines as well as light poles, locations of BMPs already located within the Town and road right of 
ways (Appendix 3a, see compact disc). Additional GIS layers were obtained from Mass GIS, 
including orthophotos of the study areas and hydrography (Appendix 3a, see compact disc). 
Finally, data from the Natural Resource Conservation Service (NRCS) was obtained outlining 
major hydrologic soil groups within the study areas (Appendix 3a, see compact disc). 
 
Once this information was compiled and integrated into the overall project GIS the “BMP retrofit 
feasibility field survey” was then performed by first converting the desktop GIS into a mobile 
format using ArcPad software. Then a visual survey of drainage outfalls and collection areas was 
performed by Watershed Association staff to compile a preliminary rating of retrofit feasibility and 
potentially appropriate BMPs for sites. Data was captured in the field using ArcPad software 
installed onto a tablet PC notebook computer. This enabled the surveyor to input data in real time 
and helped to make the prioritization process more efficient by eliminating the need to transfer data 
from multiple paper field sheets to a more useable digital format. In addition to the increased 
efficiency of imputing the data directly to a digital format, the geodatabase allowed for rough 
calculation of drainage area size and available space for individual BMPs in the field. By using 
tools integrated in the ArcPad software, Association staff were able to obtain a more accurate 
estimate of available space for particular BMPs and how that space related to the estimated size of 
individual drainage areas allowing for a better initial prioritization of BMP recommendations. 
 
Once the survey was completed site visits were conducted at the top 10 prioritized locations in 
Milton by a team including Watershed Association staff, EPG and the Town of Milton Engineering 
Department staff. Based on the site visits by the project team, a “draft final” list of 10 retrofit 
opportunities was prepared with each opportunity ranked from one to ten (Table 1). 
 
After the top ten sites were agreed upon, the project engineering consultant prepared its own 
ranking of the top 10 locations using criteria such as water quality benefits, site characteristics, 
constructability, maintenance and public education components (Appendix 6a). Conceptual 
designs for the top three locations, detailed cost estimates for the top three locations along with 
more limited cost estimates and operation and maintenance requirements for all ten were then 
created by EPG (Appendix 6a).  
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Project Approach 
 
For this project a step by step process was created starting with defining a list of preferable 
BMPs. Additional steps included getting information about individual town infrastructure and 
potential upcoming construction projects or drainage area problems, an desktop survey of 
potential locations, field surveying to identify and prioritize potential retrofit opportunities, 
further prioritization of retrofit opportunities using agreed upon criteria between stakeholders 
and finally culminated with preliminary design and cost estimates produced for the top three 
locations in each town.  
 
The first step was to come up with a list of BMPs that all project partners could agree upon for 
potential retrofit locations. This list was compiled through collaboration between the Association 
and EPG and was later vetted with Town Engineering staff to discern which practices were more 
acceptable than others (Table 2). Practices that required the least amount of operation and 
maintenance that were also surface structures were the most favorable options. The least 
desirable practices were underground structures, either infiltrators or filters, or those that had 
unique maintenance requirements which the town felt were beyond their current capabilities, 
such as porous pavement. Criteria used to determine acceptable BMPs for each town included 
the cost of implementation, operation and maintenance schedules, pollutant removal efficiency 
and aesthetic criteria. The only BMPs that were taken out of consideration as a stand-alone 
practice were swales since some literature has suggested that they are not effective at removing 
bacteria and in some cases can actually increase bacteria loading (Clary et. al. 2008). 
 
In addition to creating a list of preferred BMPs the meeting was also used as a forum to discuss 
any future development projects or problem drainage areas as well as collect information on 
town owned property, current drainage infrastructure and other utility information (Appendix 
1d). 
 
Once the list of preferred BMPs was finalized, a digital field database was created using ArcPad 
software to allow for real time data collection (Appendix 3a see compact disc, 3d-g). The 
database included layers for Sites, Drainage Areas, BMPs, Discharge Points and also a layer to 
combine Sites into individual Projects if appropriate (Appendix 3a see compact disc, 3d-g). 
 
Each layer of the database was designed to capture certain key information related to a different 
type of geographic feature. For the Site layer, attributes included initial survey date, site name, 
priority and remarks about the site in general. This layer was primarily used to prioritize and 
track areas for the field visits based on a desktop analysis of retrofit potential but could also be 
edited in the field when the need arose. 
 
The Drainage Area layer was created to define the contributing drainage area to a recommended 
BMP or outfall. Attributes for this layer included Site ID, Project ID, Land Use, Existing BMPs, 
BMPs Sufficient, Underground Only, and Outfall ID. For each drainage area outlined, a unique 
ID was created in ArcPad automatically which was used as the official ID number for that 
particular drainage area. Site ID and Project ID attributes were used to relate the drainage area 
layer to the Site and Project layers of the database. The other data fields were created to capture 
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data about the land use within the drainage area, whether or not there were already BMPs located 
within the drainage area and if they were sufficient to treat the stormwater at that location.  
 
The main project layer created for this project was the BMP layer of the field database. This 
layer included fields for the following attributes: Site ID, Drainage Area ID, Existing BMPs, 
Location Type, BMP Type 1, BMP Type 2, Soils, Constraint 1, Constraint 2, Constraint 3, 
Owner Type, Abutting Use, Abutter Conflict, Overall Rating and Remarks. Similar to the 
Drainage Area layer the BMP layer had a unique numerical ID created each time a BMP was 
outlined. The Site ID and Drainage Area ID attributes were included to relate each individual 
BMP with a specific Site and Drainage Area. Two separate attributes were included for BMP 
recommendations (BMP Type 1 and 2). Three separate attributes were included to denote 
potential conflicts that may have been apparent at the location where the BMP would be located. 
Additionally, attributes were included for what the abutting land use appeared to be and estimate 
the likliehood of conflicts with abutters if implementation of the BMP were to go forward. 
Criteria used to determine potential conflict with abutters was qualitative and was driven by past 
experience. Essentially, the more individual private land owners in an area proposed for 
retrofitting and the more visually intrusive the BMP, the greater the likelihood for conflicts with 
abutters. For example, a residential neighborhood where the proposed BMP would require an 
easement for implementation would be considered a high risk for conflicts whereas a retrofit 
located in a residential neighborhood but the practice would be entirely on Town owned property 
would be considered as a moderate. Finally there were attributes to give a first impression of the 
priority of the site (Overall Rating) relative to the ease of implementation and any other remarks 
that might have been worth noting (Remarks). 
 
The Discharge Point layer of the field database was created to identify outfalls or other types of 
discharge points that were not otherwise mapped or available in the town’s digital format. Also, 
the Project layer of the database was created to allow regrouping of Sites, BMPs and Drainage 
Areas together that made more sense as one combined project rather than individual projects. 
 
In addition to the field database, a basemap was created using ArcMap software. Primary layers 
were drawn from MassGIS and NCRS and included available ortho-imagery, town boundaries, 
hydrologic soil units, and layers depicting major rivers, tributaries and surface waters.  
 
In addition to the standard layers, the Town made available layers delineating stormwater 
drainage throughout the town, including layers depicting the placement of outfalls, manholes, 
catch basins and pipe connectivity. Additional layers included a parcel layer of Town owned 
property as well as private, sewer infrastructure,and data depicting edge of pavement for most 
roads (Appendix 3a, see compact disc).   
 
Once the geodatabase was finalized field surveys were conducted in two parts. An initial desktop 
survey of potential sites was conducted using ArcMap software in the office. These sites were 
initially prioritized so that areas adjacent to or fully within town owned property were given the 
highest priority for actual field investigation.  
 
Once the Sites layer was created and prioritized, the field survey was conducted (Fig. 2). Field 
investigations involved inspection of individual sites, outlining potential drainage areas and 
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outlining areas with sufficient space to construct BMPs. Over 45 sites were prioritized and 
visited. Further prioritization of the top 20 sites led to individual site investigations conducted by 
Association staff, Town staff and EPG to produce a final prioritized list of the best 10 locations 
(Table 1). Priority Sites 2-4 were then taken by EPG in order to produce preliminary designs and 
cost estimates for those locations (Table 5, Figs. 3-5, Appendix 6a). The top site, Kelly Field, 
was not included in the conceptual design and cost estimate report because approval to 
implement the practice selected for that site was not acquired from the Milton School Board. 
 

Results 
 
Prior to actually surveying the town, a list of preferred BMPs was created and agreed upon 
between Association staff, Town staff and EPG (Table 2, Appendix 1h). This list was derived 
from available literature and was not meant to be an exhaustive list of all available BMPs but 
rather a list of BMPs that all members of the project team felt comfortable with as 
recommendations going forward.  
 
BMPs were prioritized by overall cost, operation and maintenance requirements and their 
effectiveness in treating pollutants of concern, specifically pathogens. For this project BMPs 
such as bioretention cells, infiltration basins and rain gardens ranked higher on the list whereas 
underground infiltration and filter chambers and porous pavement BMPs were given the lowest 
priority (Table 2, Appendix 1h). 
 
This list of preferred BMPs was then incorporated into the field database for on-site prioritization 
of BMP recommendations (Appendix 3a, see compact disc). The field database was separated 
into five layers in a GIS (Site, Drainage Area, BMP, Discharge Point and Project) and exported 
into an ArcPad format.  
 
Once the list of BMPs was agreed upon the actual survey portion of the project commenced and 
46 Sites with potential for BMP retrofits were identified during a desktop survey of the available 
digital information.  
 
After visiting these sites 85 individual Drainage Areas were outlined and 76 individual BMPs 
were recommended for nearly all of the associated Drainage Areas. Twenty four BMPs received 
an “Excellent” rating during initial prioritization at four individual Sites (Appendix 4e-f). An 
additional 18 BMPs received a “Good” rating during initial prioritization at an additional 15 sites 
(Appendix 4e-f). 
 
The top 10 locations selected in Milton were Sites 7, 11, 37, 10, 42, 35, 36, 2, 5 and 45 (Table 1, 
Figs. 3-5). From this list a top 4 list was determined after field visits to all of the top 10 locations. 
The top 4 Sites were Sites 7, 11, 37 and 10. Site 7 (Kelly Field) was dropped down in terms of 
prioritization because the Milton School Board could not improve moving forward towards 
implementation at this time (Appendix 4e-f).  
 
A total of 2 wet weather sampling events took place during this project. Wet weather samples 
could be taken at any point during a precipitation event exceeding 0.1 inches as long as there was 
enough flow from the outfall or in the gutter to get enough water for analysis (Appendix 2a). 
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Samples were taken from outfalls where possible and in some instances from the gutter prior to 
water entering the catchment system due to access issues at some outfalls at the top 3 selected 
locations. In addition samples were also taken from the receiving waters associated with each 
catchment system where a retrofit had been proposed.  
 
The primary pollutant of concern was bacteria due to the fact that the Neponset River watershed 
has a TMDL for pathogens. The maximum level of bacteria found at any of the outfalls sampled 
was >24,196 MPN found at two separate locations and the minimum was 121 MPN (Table 3). 
The average level of bacteria found at outfalls during sampling was 9,485 MPN (Table 3). For 
receiving waters, the maximum level of bacteria was 17,329 MPN and the minimum was 97 
MPN (Table 4). The average bacteria level found in receiving waters was 5,404 MPN (Table 4). 
 
Samples were also analyzed for ammonia, surfactants and temperature. The maximum level of 
ammonia found in any of the outfall samples was 0.451 mg/L and the minimum level was not 
detectable (Table 3). The average level of ammonia found at outfalls was 0.089 mg/L. 
Surfactants were not detected at any of the outfall locations sampled for this project (Table 3). 
The maximum temperature found at outfall sampling locations was 18.5 C° and the minimum 
temperature was 14.5 C° (Table 3). In contrast, the maximum level of ammonia found in any of 
the receiving waters was 0.085 mg/L and the minimum was 0.011 mg/L (Table 4). The average 
ammonia concentration found in receiving waters was not detectable (Table 4). There were no 
surfactants detected in any of the receiving waters during this project (Table 4). The maximum 
temperature found in the receiving waters was 18.0 C° and the minimum temperature was 17.0 
C° (Table 4). The average temperature across all receiving water samples was 17.6 C° (Table 4). 
  
 
 
 

Project Summary 
 
The four sites believed to be the best opportunities in Milton were Kelly Field, Sumner St., 
Wendell Park and Lafayette St. (Table 1).  During field investigations there were other sites that 
were thought to have good potential for BMP retrofits but each Site not in the top 4 had small 
issues that caused the top 4 Sites to stand out. The four selected as the best opportunities for this 
project better fit criterion including overall implementation cost, abutter conflict and overall ease 
of implementation. Specifically, the Kelly Field location was removed from the top locations 
because permission to construct BMPs on the property controlled by the School Board could not 
be acquired at this time.  
 
Adjusting the top locations to reflect the omission of the Kelly Field site the top rated location 
for this survey became Sumner St.(Figure 3). The initial investigation of the site yielded three 
locations that would be amenable to stormwater BMP retrofits. The initial investigation 
recommended pocket wetland or bioretention cells with underdrains for the 3 BMP locations. 
After site visits with the project partners were completed it was decided that a slightly different 
approach would be taken. Instead of installing a Pocket Wetland at BMP location 38 the existing 
infrastructure would be retrofitted into a wet swale configuration. This would have the effect of 
still improving water quality but also be far less expensive than the alternative of creating a 
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wetland feature or bioretention cell. This wet swale would remove an estimated 2,334 lbs. of 
TSS, 4.21 lbs. of total phosphorus, 6.71 lbs. of total nitrogen and over 161,000 billion colonies of 
fecal coliform bacteria annually (Appendix 6a).  
 
It was decided that the second BMP location at Sumner St. at BMP location 10 would be 
amenable to a bioretention cell along with a sediment forebay for pretreatment (Figure 3). Test 
pitting at this location indicates a 48” depth to groundwater which would allow for infiltration at 
this location. Combined, the sediment forebay and bioretention cell chosen for this location 
would be able to remove 911 lbs. of TSS, 1.12 lbs. of total phosphorus, 2.57 lbs. of total nitrogen 
and 71,096 billion colonies of fecal coliform bacteria annually(Appendix 6a).  
 
For the final BMP location at the Sumner St. it was initially recommended that a bioretention 
cell or pocket wetland system be created. After field investigation at the site it was determined 
that a better approach would be to use tree filter boxes at the upstream catch basins in order to 
treat runoff at this location. The location of the catch basins and the gap between the curb and 
sidewalk made these two locations ideal for treeboxes. It was also noted that the outfall 
discharged under the street into a culverted section of trout brook. The original BMP location 
suggestion would have interfered with the natural flow of this brook. In addition, the Town 
indicated that it would be preferable to not take up more park space with a BMP. Each individual 
treebox would be able to remove 132 lbs. of TSS, .26 lbs. of total phosphorus, .52 lbs. of total 
nitrogen and 9,026 billion colonies of fecal coliform bacteria annually (Appendix 6a).  
 
The second location selected for conceptual designs was the area surrounding Wendell Park 
(Figure 4). Initial investigation at the site recommended a series of treebox filters or small 
bioretention features to treat the stormwater coming from the smaller drainage areas associated 
with this location. Ultimately it was decided that treebox filters would be a sufficient solution to 
stormwater issues at this location. Treebox filters were chosen over small bioretention features 
because the Town felt it had a better capacity for maintaining the treebox filters and previous 
experience with more naturally landscaped biocells had led to maintenance issues resulting in 
poor aesthetics and community buy-in. In total the treebox filters needed to treat the 1” Water 
Quality Volume at this location would be able to remove 2162 lbs. of TSS, 4.25 lbs. of total 
phosphorus, 8.49 lbs. of total nitrogen and 147,401 billion colonies of fecal coliform bacteria 
annually (Appendix 6a).  
 
The third site selected for conceptual designs and cost estimates was determined to be at the end 
of Lafayette St. (Figure 5). At this location a pocket wetland or surface filter was initially 
recommended. Field investigation determined that an ideal BMP for this location would be to 
install a sediment forebay at the end of the cul-de-sac on Lafayette St. and use the existing 
vegetated area as a bioretention practice. Additionally a small weir would be installed in an 
upstream manhole which would increase the drainage area directed to the practice. The 
combination of the forebay and bioretention-like treatment from the existing vegetated area 
would remove an estimated 3,228 lbs. of TSS, 3.97 lbs. of total phosphorus, 9.12 lbs. of total 
nitrogen and 251,819 billion colonies of fecal coliform bacteria annually (Appendix 6a).  
 

 Lessons Learned 
 



13 
 

For this project there were several lessons learned that can be applied to future projects. First, the 
project geodatabase created for this project could be modified slightly for future projects. For 
example the Project layer of the geodatabase seems to have limited value and could be 
eliminated entirely. Additionally, the geodatabase could be created as a relational database so 
that the information in different layers is more accessible. This would require upgraded software 
in order to build a relational database but could be accomplished.  
 
In addition to changes in the layer system of the geodatabase there could also be slight 
modifications made to the data captured in each layer of the geodatabase. For example, Remarks 
fields could be included in all data layers. Also, with better coordination there could be fields 
included for digital photographs of Sites, Drainage Areas or BMPs. For this project the tablet PC 
did not have an integrated webcam or digital camera which would make the addition of pictures 
much easier. There are also point and shoot digital cameras now available with GPS features that 
could allow for easier digitization and integration of photographs to the geodatabase. 
 
A very important lesson was the value of accurate digital information. The Town of Milton has 
an excellent GIS for the town that includes a lot of layers that were not available when working 
on similar projects in neighboring towns. Information such as sewer infrastructure, BMP 
locations already known to exist in the town, detention basin locations and utility information 
such as the location of gas and electric lines made the prioritization of different locations much 
more robust. The vast amount of information did increase the length of time it took to evaluate 
locations, however the evaluations of each site were much more substantive given the amount of 
additional information available for each location.  
 
In addition to the usefulness of a fully functional GIS the utility of field investigations, including 
the pulling of manhole and catch basin covers was of particular importance for this project. This 
was particularly evident at the Lafayette St. location. Originally it was discussed that this 
location would be a good location for retrofits but not a great one due to the small size of the 
contributing drainage area. Upon further investigation through the pulling and inspecting of 
manhole covers upstream of the outfall it was discovered that a small weir structure could be 
installed in one of the manholes that would divert flows from two upstream streets which 
effectively doubled the contributing drainage area to be treated by the BMP retrofits 
recommended at this location. This small detail would not have been discovered had the manhole 
cover not been pulled and inspected during field investigations. 
 
Overall, while the project was in some respects more challenging than anticipated, we were 
nonetheless able to exceed the deliverables required under the project scope of services both in 
terms of the number of potential BMP sites evaluated and in the development and continued 
testing of a successful model for “direct to digital” data collection which will be of considerable 
benefit to other similar efforts in the future. 
 
The original intention behind the project proposal had been to use the conceptual designs as the 
basis for preparing applications to the Section 319 program for construction and implementation 
funding. For 2013 implementation projects in the Town of Milton were again fundable under this 
program and the BMPs recommended for the Wendell Park site were incorporated into a 319 
grant application submitted by the Town of Milton prior to the total completion of this project. 
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The next step for the project partners will be to begin working to assemble additional 
construction and implementation funding from a variety of other local, state and federal sources, 
so that the conceptual designs developed during the course of this project for the remaining 
BMPs selected for this project can be built so that the residents of Milton can begin to enjoy the 
many health and environmental benefits associated with more effective stormwater management 
and attainment of surface water quality standards. 
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Tables 
 

Table 1: Top 10 prioritized Sites in Milton, MA. The ranking of these sites was determined 
through collaboration between the Town Engineering Dept., the Association and a ranking 
system created by Environmental Partners Group. Kelly Field was ultimately moved down the 
priority list due to issues gaining access from the Milton Schools Dept. 

Rank  Site Name 
Site 
ID 

1  Kelly Field  7 

2  Sumner St.  11 

3  Wendell Park  37 

4  Lafayette St.  10 

5  Meetinghouse Lane  42 

6  Gulliver St.  35 

7  Elm St.  36 

8  Milton St.  2 

9  Brook Rd.  5 

10  Cliff Rd.  45 
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Table 2: List of Prioritized BMPs used for the field BMP survey in Milton, MA. 

BMP Name Abbreviated BMP Name Full Sizing Method
Low % DA 

Size @ 1.2"
High % DA 
Size @ 1.2" Soils Treat Meth

Maint 
Difficulty

Fail 
Risk Cost

Bacteria 
Removal

PaveDiscon Unstructured disconnection of 
paved areas

per VT, disconnected length = paved 
length, slope <5%

100.00% 200.00% Any Filtration/Infiltration Low Low Low Good

InfiltBasin Infiltration Basin Per VT, 1-2' ponding 0.5-2.0"/hr 5.00% 10.00% A, B Infiltration Low Low Medium Excellent
WetBasin Wet Basin or Large Wetland 3' ponding for wetland with 1xWQv, 

6' ponding for wet pond with 2xWQv
1.50% 3.50% C, D Settling Low Low Low Fair

BioCell Bioretention Cell Infiltrating Per VT, 30" media, 6-12" ponding, 
6"/day k

5.00% 10.00% A, B Filtration/Infiltration Medium Low Medium Excellent

CompostFilter Compost Amended Filter Strip assume same as biocell 5.00% 10.00% Any Filtration/Infiltration Low Low Medium Good
BioCellUnder Bioretention Cell with Underdrain 6" ponding + 24" media voids, could 

be deeper
5.00% 10.00% C,D Filtration/Infiltration Medium Low Medium Excellent

PocketWet Pocket Wetland Low is per VT, high per 30" ponding 1.50% 4.00% C, D Settling Medium Low Medium Fair
SandFilterSurface Sand/Organic Filter Surface Per VT, 2' filter depth, 1' ponding 3.5'-

8.7/day k
0.55% 1.14% Any Filtration Low Low Medium Good

InfiltTrench Infiltration Trench Per VT, 3-5' stone, 0.5-2.0"/hr 5.00% 8.00% A, B Infiltration Low Medium Medium Excellent
GravelWet Gravel Wetland Per CWP, if 3' filter depth and 2' 

ponding, need to check this!
3.00% 5.00% Any Filtration Medium Medium Medium Good

TreeBox Tree Filter Box Per filterra, 1 per 0.25 acre, may be 
a bit low for 1.2"

0.36% 0.36% Any Filtration Medium Low High Good

SandFilterStructured Sand/Organic Filter Surface 
Structured or Perimeter

Per VT, 1-2' filter depth, 6-12" 
ponding, 3.5-8.7'/day k

0.55% 0.86% Any Filtration Low Low High Good

PorousPerim Perimeter only Porous Pavement 
or Pavers

1 to 5 20.00% 33.00% Any Filtration/Infiltration High High High Excellent

PorousPave Porous Pavement or Pavers 1 to 1 100.00% 100.00% Any Filtration/Infiltration High High Very High Excellent
InfiltUnder Underground Infiltration Structures Per VT,2-4' deep chambers, 0.5- 2.50% 5.00% A, B Infiltration High High High Excellent
SandFilterUnder Sand/Organic Filter Underground Same as surface 0.55% 1.14% Any Filtration High Medium High Good
LeachCB Leaching Catch Basin Derived from VT, 50 CF each, need 

20-22/Ac
2.50% 2.50% A, B Infiltration Medium High High Excellent

BMPs for Rooftop Flows
DryWell Structured downspount disconnect 

to Dry Well or French Drain or 
Stormwater Planter

50 cf storage / 4'x4', 500-1200 SF 
per unit, 36-87 units per acre

2.50% 2.50% Any Infiltration Low Medium Medium Excellent

RoofDiscon Unstructured downspount 
disconnect to lawn or rain barrel

per VT, disconnection length should 
equal roof length, slope <5%

100.00% 200.00% Any Filtration/Infiltration Low Low Low Good

RainGarden Rain Garden Per VT, 6" ponding, 0.5-2.0"/hr 15.00% 20.00% A, B Infiltration Medium Low Medium Excellent

Pre Treatment BMPs
GrassStrip
GravelDiaphragm
GrassChannel
Forebay
GritChamber
MulchLayer
Other
None  
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Table 3: Water Quality data collected from outfalls or discharge points at the top 3 locations in Milton, MA.  
 

Site ID  Date  Time  Bacteria (MPN)  Ammonia (mg/L)  Surfactants (mg/L)  Temp (C°) 

Lafayette  6/7/2013  11:15AM  >24,196  0.107  0.0  15.0 
Lafayette  6/13/2013  2:30PM  121  0.144  0.0  17.0 

  
Sumner 1  6/7/2013  10:40AM  14,136  ND  0.0  16.0 
Sumner 1  6/13/2013  2:45PM  703  0.000  0.0  16.5 
Sumner 2  6/7/2013  10:49AM  2,382  0.002  0.0  15.0 
Sumner 2  6/13/2013  2:58PM  379  0.000  0.0  16.5 
Sumner 3  6/7/2013  11:25AM  1,723  0.008  0.0  16.0 
Sumner 3  6/13/2013  3:08PM  315  0.040  0.0  18.5 

  
Wendell Park 1  6/7/2013  10:08AM  24,196  0.451  0.0  14.5 
Wendell Park 1  6/13/2013  3:37PM  6,867  0.065  0.0  17.0 
Wendell Park 2  6/7/2013  10:11AM  12,033  0.116  0.0  14.5 
Wendell Park 2  6/13/2013  3:40PM  4,569  0.196  0.0  17.0 
Wendell Park 3  6/7/2013  10:15AM  3,654  0.071  0.0  14.5 
Wendell Park 3  6/13/2013  3:55PM  8,664  0.128  0.0  17.5 
Wendell Park 4  6/7/2013  10:18AM  24,196  0.080  0.0  14.5 
Wendell Park 4  6/13/2013  3:58PM  8,664  0.081  0.0  16.5 
Wendell Park 5  6/7/2013  10:27AM  7,701  0.036  0.0  14.5 
Wendell Park 5  6/13/2013  3:25PM  9,804  0.009  0.0  18.5 
Wendell Park 6  6/7/2013  10:29AM  >24,196  0.154  0.0  14.5 
Wendell Park 6  6/13/2013  3:22PM  11,199  0.009  0.0  18.5 

Maximum  >24,196  0.451  0.0  18.5 
Minimum  121  ND  0.0  14.5 
Average  9,485  0.089  0.0  16.1 
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Table 4: Water quality data collected from receiving waters at each of the top 3 locations in Milton MA.  
 

Site ID  Date  Time  Bacteria (MPN)  Ammonia (mg/L)  Surfactants (mg/L)  Temp (C°) 

Lafayette Stream  6/7/2013  11:10AM  278  0.000  0.0  17.5 

Lafayette Stream  6/13/2013  2:35PM  97  0.011  0.0  18.0 

  

Sumner Stream 1  6/7/2013  10:42AM  794  ND  0.0  17.5 

Sumner Stream 1  6/13/2013  2:48PM  377  0.000  0.0  18.0 

Sumner Stream 2  6/7/2013  11:19AM  801  0.027  0.0  18.0 

Sumner Stream 2  6/13/2013  3:00PM  279  0.000  0.0  18.0 

Sumner Stream 3  6/7/2013  11:28AM  798  0.085  0.0  17.5 

Sumner Stream 3  6/13/2013  3:15PM  318  0.000  0.0  18.0 

  

Wendell Stream 1  6/7/2013  10:21AM  17,329  0.071  0.0  17.5 

Wendell Stream 1  6/13/2013  3:49PM  11,199  0.000  0.0  18.0 

Wendell Stream 2  6/7/2013  10:32AM  15,531  0.019  0.0  17.5 

Wendell Stream 2  6/13/2013  3:50PM  10,462  0.019  0.0  17.0 

Wendell Stream 3  6/7/2013  10:40AM  14,136  0.027  0.0  17.5 

Wendell Stream 3  6/13/2013  3:30PM  3,255  0.044  0.0  17.0 

Maximum  17,329  0.085  0.0  18.0 

Minimum  97  ND  0.0  17.0 

Average  5,404  0.023  0.0  17.6 
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Table 5: Summary table of data produced for this project by Environmental Partners Group.More detailed cost estimates can be 
found in Appendix 6a 
 
Town: Milton, MA 

Site 
Drainage Area 

(sf) 
1" WQv 

(cf) 

WQv 
Treated 

(cf) 

% 1" 
WQv 

treated 
Construction 

Cost 

Annual 
O/M 
Cost 

Wendell Park 

Tree Box 1  13,068.0  1,089.0  1,089.0  100.0  $13,000  $500 

Tree Box 2  8,712.0  726.0  726.0  100.0  $13,000  $500 

Tree Box 3  10,890.0  907.5  907.5  100.0  $13,000  $500 

Tree Box 4  13,329.4  1,110.8  1,110.8  100.0  $13,000  $500 

Tree Box 5  9,452.5  787.7  787.7  100.0  $13,000  $500 

Tree Box 6  15,681.6  1,306.8  1,306.8  100.0  $13,000  $500 

  

Lafayette Street 

Sediment Forebay  94,115.0  7,842.9  516.0  6.6  $23,400  NA 

Bioretention Basin  94,115.0  7,842.9  7,842.9  100.0  $55,700  $1,200 

  

Sumner Street 

Wet Swale  73,845.0  NA  NA  NA  $5,000  $800 

Sediment Forebay  26,609.0  NA  NA  NA  $16,800  NA 

Bioretention Basin  26,609.0  2,217.4  2,337.0  105.4  $95,430  $1,200 

Bioretention Filtration System  4,229.5  352.5  352.5  100.0  $13,000  $500 

Bioretention Filtration System  4,229.5  352.5  352.5  100.0  $13,000  $500 



 

 

FFigure 1: Map oof entire study aarea in relation to the eastern p

Figures 

ortion of the staate of Massachuusetts. 
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FFigure 2: Indiviidual study areaa for Milton, MAA.
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FFigure 3: Top raated site along SSumner Street inn Milton, MA..
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FFigure 4: Seconnd highest rated site surroundinng Wendell Parkk  in Milton, MAA. 
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FFigure 5:Third hhighest rated sitte along Lafayette St. in Miltonn, MA. 

 

29 



Appendix 1 
 
 
 
 

a) Milton-NepRWA MOU 
b) NepRWA-EPG Subcontract 

c) 2011 Jan-Fab Newsletter 
d) Milton Meeting Notes 011013 

e) Project Commencement Press Release 
f) BMP summary sheet for field survey planning 

g) BMP target storage volumes in CF based on land use 

 



 







  

 NEPONSET RIVER  

WATERSHED ASSOCIATION 

 

 

 

 

 

 

 

 AGREEMENT FOR 

 ENGINEERING AND SUPPLEMENTAL SERVICES 

 IN CONNECTION WITH 

 TOWN OF MILTON  

STORMWATER BEST MANAGEMENT PRACTICES 

 

 

  

 

 

 

 

 

 

 FEBRUARY 2013 

 

 

 

  
 
 ENVIRONMENTAL PARTNERS GROUP, INC 

1900 Crown Colony Drive, Suite 402 
Quincy, MA 02169 



 

 
ENVIRONMENTAL PARTNERS GROUP INC.  1 

 

THIS AGREEMENT, made and entered into on the date hereinafter written, by and between THE 

NEPONSET RIVER WATERSHED ASSOCIATION having its principal place of business in 

Canton MA (hereinafter called the Client), and ENVIRONMENTAL PARTNERS GROUP INC., a 

corporation duly organized and existing under the laws of the Commonwealth of Massachusetts, 

and having its principal place of business in Quincy, Massachusetts (hereinafter called 

ENVIRONMENTAL PARTNERS). 

 

 WITNESSETH, that in consideration of the mutual agreements herein contained, the parties 

hereto agree as follows: 

 

SECTION 1. EMPLOYMENT OF ENVIRONMENTAL PARTNERS: 

 The Client hereby employs ENVIRONMENTAL PARTNERS, and ENVIRONMENTAL 

PARTNERS agrees to perform engineering and supplemental services for the Client concerning 

site stormwater improvements for the Town of Milton, MA.   

 

SECTION 2. INFORMATION AND SERVICES TO BE FURNISHED BY THE CLIENT: 

 The Client will furnish to and shall assist ENVIRONMENTAL PARTNERS in obtaining 

from municipal and state agencies, and private individuals or companies, such information and data 

as is available and pertinent to the work contemplated under this Agreement, and provide such 

services as indicated below.  In general, this will consist of the following: 

 

1. Arrange for access to and make all provisions for ENVIRONMENTAL 

PARTNERS to enter upon public and private properties, as required for 

ENVIRONMENTAL PARTNERS to perform the services under this Agreement. 

2. Designate a person to act as Client's representative with respect to the services to be 

rendered under this Agreement. 
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SECTION 3. CHARACTER AND EXTENT OF ENGINEERING AND SUPPLEMENTAL 

SERVICES: 

 

ENVIRONMENTAL PARTNERS shall furnish engineering and supplemental services associated 

with the design activities for the stormwater improvements in the Town of Milton.   

ENVIROMENTAL PARTNERS work shall include the following Tasks: 

 

Task 1: Initial Site Visits/ Records Review/ Identification of Data Gaps 

1. During preliminary desktop site review efforts, Environmental Partners will utilize 
existing information to focus field review of potential retrofits sites on areas most likely 
to provide a substantial reduction in pollutant loads.  This will be based on a number of 
factors such as impervious area, proximity to water resources, development, ownership 
issues, etc. 

2. Following this review, Environmental Partners will conduct field visits of each of the 
approximately 10 sites with the Client.  A preliminary assessment of each area will be 
conducted including approximate drainage area, surrounding land use, impervious area, 
available land, construction constraints, etc.   

3. During the field visits, data gaps would likely be identified that should subsequently 
be filled either through records obtained from the Client or collected in the field as 
outlined in Task 3.  

4. The Town of Milton conducted a 2012 aerial flyover of the entire town, which has 
enabled the development of base plans with one foot contours including topography, 
existing development, vegetation and other elements. Environmental Partners has 
discussed the use of this data with the Town Engineering department as part of this 
project; their response has been very supportive (i.e., the GIS data layers would be shared 
with Environmental Partners).  These GIS data layers should also include property 
boundary and utility lines. 

5. Available records of previous stormwater sampling and site-specific soils data from 
previous site work in the area will also be requested from the Client. 

Task 2:  Site Ranking 

Following Task 1, the approximate ten sites will be ranked out of a possible 100 points based on 
a number of components, including: 
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Water Quality Benefits (40 points); 

Site Characteristics (30 points); 

Constructability (20 points); 

Maintenance Access (5 points); and 

Public Education (5 points). 

Following completion of the site ranking, Environmental Partners would meet with the Client to 
review the results and confirm buy-in of the top three sites. 

Task 3: Field Investigation 

Building on the aerial topographic survey from the Town’s GIS system, Environmental Partners 
Group will further refine elevation data at the top three ranked sites using its own Trimble 
GeoXH CM Edition GPS receiver which collects horizontal and vertical survey data within 
centimeter accuracy.   

If possible and with the Town’s approval and assistance (i.e., backhoe/operator), we would 
include the advancement of a test pit at each of the three locations to verify groundwater table 
elevation and soil type.  A soil sample would be collected for sieve analysis to assist in 
estimating the soil percolation rate.  These estimates would be compared to published rates for 
the soil types published/mapped by the U.S. Soil Conservation Service for the Town of Milton.  
Prior to the advancement of test pits, which would likely be within a wetland resource buffer 
zone, we would confirm any precautions (erosion control/wetland permit filing) with the Town’s 
conservation commission agent. 

Lastly, Environmental Partners would Digsafe each site to verify utility locations within the site 
catchment limits in order to determine BMP retrofit siting constraints associated with 
underground utilities. 

Task 4:  Stormwater Retrofit Selection, Design and Cost Estimates 

Using the data collected from Tasks 1 and 3 and through collaboration with the Client/Town of 
Milton, Environmental Partners would select the appropriate BMP(s) for each of the sites.   For 
each of the top three sites, Environmental Partners would develop conceptual designs of 
sufficient detail to support a capital/maintenance cost estimates, future grant applications and, for 
infiltration BMP’s, estimates of infiltrated gallons per year.    The designs should verify the 
engineering feasibility of the proposed BMP and estimate the expected pollutant load reduction 
that will result from the BMP.   Environmental Partners would provide less detailed construction 
and operating cost estimates for the seven remaining sites. 

Task 5: Agency Coordination and Project Report 
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Project success will depend on close coordination with the Client/Town of Milton officials.  A 
minimum of two meetings (site visits/site prioritization), are anticipated to review and discuss 
work progress with the Client/Town representatives.  Throughout the project, there will be close 
coordination (phone/e-mail) with these officials to ensure site access permission and complete 
stakeholder involvement. 

Four copies of a bound final report will be submitted to the Client and Town of Milton DPW. 
The report will include data collected on each site, the results of the site ranking, field data 
collected, updated site maps, stormwater BMP designs and associated cost estimates.  The report 
will serve as the basis for future grant applications for the construction of the selected BMP’s.  
The report will be in digital format as well (.pdf).  Maps associated with the hard copy report 
will be in 8.5 x 11 format; larger maps may be included in digital format. 
 

SECTION 4.  COMPENSATION: 

A. Compensation for services under Tasks 1-5 shall be made on a not-to-exceed basis, with an 

upset limit of $11,250.   

B. The not-to-exceed amount indicated for Tasks 1-5 will not be exceeded without formal 

written amendment to the Agreement between the Client and ENVIRONMENTAL 

PARTNERS.  The compensation indicated above is based on an estimate of the character 

and extent of work involved.  Unforeseen conditions, which become evident during the 

course of the work may alter or increase the effort required, however, 

ENVIRONMENTAL PARTNERS would communicate these conditions immediately 

when known and well in advance of any budget limit exceedance.   

C. Payment for services shall be made by the Client to ENVIRONMENTAL PARTNERS 

on the basis of periodic invoices.  Payment shall be made by the Client on or before thirty 

(30) calendar days after receipt of such invoice.  If the Client objects to any invoice 

submitted by ENVIRONMENTAL PARTNERS, he shall so advise ENVIRONMENTAL 

PARTNERS of his objections, in writing, within fourteen (14) days of receipt of such 

invoice. 

 

SECTION 5.  REVISION OF SCOPE OF WORK: 

 If the Client orders major changes in the character and extent of engineering and 

supplemental services, consisting of additions, deletions, or modifications, either directly or as a 
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result of requirements by other agencies, following completion of a portion of the work as shall 

necessitate setting aside a portion of the completed work, the compensation and time of completion 

shall be adjusted accordingly.  All such changes shall be authorized in writing and signed by the 

Client and ENVIRONMENTAL PARTNERS.  The cost or credit to the Client shall be determined 

by mutual agreement provided that ENVIRONMENTAL PARTNERS shall be compensated for all 

work performed on any part of the work affected by the Change Order. 

 

SECTION 6.  TIME OF COMPLETION: 

 ENVIRONMENTAL PARTNERS agrees to commence work under this Agreement upon 

receipt of an executed copy of the Agreement.  ENVIRONMENTAL PARTNERS shall put forth 

its best professional effort to perform all services under this Agreement as expeditiously as is 

consistent with professional skill and care and the orderly progress of the work.  It is estimated that 

this work will be completed within 2 month of a Notice to Proceed. 

 

SECTION 7.  GENERAL CONDITIONS: 

 

 It is mutually agreed that no services shall be performed under this Agreement for real 

estate surveying, for acquisition of easements, for land takings, or for any other real estate 

conveyance purpose. 

 

 It is mutually agreed that ENVIRONMENTAL PARTNERS is not obligated to prepare for 

or appear in litigation or in any arbitration proceeding on behalf of the Client, except in 

consideration of additional compensation to be mutually agreed upon. 

 

 The Client agrees to take all necessary actions and votes in order to promptly compensate 

ENVIRONMENTAL PARTNERS for its services. 

 

 The Client agrees to limit ENVIRONMENTAL PARTNERS’ liability to the Client and to 

all Contractors on the project, due to ENVIRONMENTAL PARTNERS’ professional negligent 



 

 
ENVIRONMENTAL PARTNERS GROUP INC.  6 

 

acts, errors, or omissions, such that the total aggregate liability of ENVIRONMENTAL 

PARTNERS  to all those named shall not exceed $50,000. 

  

 ENVIRONMENTAL PARTNERS shall be liable to the Client only to the extent that 

ENVIRONMENTAL PARTNERS’ negligent acts or omissions result in injury or damage to the 

Client, including but not limited to, instances in which the Client is liable to third parties as a result 

of negligent acts or omissions by ENVIRONMENTAL PARTNERS. 

 

 ENVIRONMENTAL PARTNERS shall not be liable to the Client for indirect, special, or 

consequential damages to the extent that such damages result solely from acts or omissions by the 

Client or by any contractors or subcontractors of the Client. 

 

 The Client acknowledges that ENVIRONMENTAL PARTNERS is a corporation and 

agrees that any claim made by the Client arising out of any act or omission of any director, officer, 

or employee of ENVIRONMENTAL PARTNERS in the execution or performance of this 

Agreement, shall be made against the corporation and not against such director, officer or 

employee. 

 

 It is understood and agreed that, in seeking the professional services of 

ENVIRONMENTAL PARTNERS under this Agreement, the Client may be requesting 

ENVIRONMENTAL PARTNERS to undertake uninsurable obligations for the Client's benefit 

involving the presence or potential presence of hazardous substances.  Therefore, the Client agrees 

to hold harmless, indemnify, and defend ENVIRONMENTAL PARTNERS from and against any 

and all claims, losses, damages, liability, and costs, including but not limited to costs of defense, 

arising out of or in any way connected with the presence, discharge, release, or escape of 

contaminants of any kind, excepting only such liability as may arise out of the negligence or 

intentional acts of ENVIRONMENTAL PARTNERS in connection with its execution or 

performance of this Agreement. 
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 It is understood and agreed that any use, reproduction, distribution, or alteration of any 

drawings represented in digital format, including CAD drawings, is specifically prohibited, unless 

authorized in writing by ENVIRONMENTAL PARTNERS.  Any such unauthorized use will be at 

the Client's risk and full legal responsibility, and the Client shall indemnify and hold harmless 

ENVIRONMENTAL PARTNERS from all claims, losses, and expenses arising wherefrom. 

 

 Plans and specifications prepared by ENVIRONMENTAL PARTNERS as instruments of 

service are and shall become the property of the CLIENT, whether the project for which they are 

made is executed or not.  The plans and specifications shall not be used by the Client on other 

projects, for additions to this project, or for completion of this project by others, except by 

agreement in writing with ENVIRONMENTAL PARTNERS; such agreement shall not be 

unreasonably withheld.  Any reuse without specific written authorization by ENVIRONMENTAL 

PARTNERS, however, will be at the sole risk of the Client, and the Client shall indemnify and hold 

harmless ENVIRONMENTAL PARTNERS from all claims, losses, and expenses arising there 

from. 

 

 If ENVIRONMENTAL PARTNERS’ services are delayed or suspended, in whole or in 

part, by the Client for more than three (3) months for reasons beyond ENVIRONMENTAL 

PARTNERS’ control, the amount of compensation provided for elsewhere in the Agreement shall 

be subject to renegotiations. 

 

 The Client and ENVIRONMENTAL PARTNERS each binds itself, its partners, 

successors, assigns, and legal representatives to the other party to this Agreement, and to the 

partners, successors, assigns, and legal representatives of such other party with respect to all 

covenants of this Agreement.  Neither the Client nor ENVIRONMENTAL PARTNERS shall 

assign its interest in this Agreement without the written consent of the other. 

 

 It is understood and agreed, in connection with the performance of ENVIRONMENTAL 

PARTNERS' services under this Agreement, that any persons or entities engaged by 
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ENVIRONMENTAL PARTNERS to perform any portion of those services shall be independent 

contractors of ENVIRONMENTAL PARTNERS.  Any such persons or entities shall be solely 

responsible for the methods and means used in performing their services, and they shall not be 

deemed an employee or agent of, or a joint venture with, ENVIRONMENTAL PARTNERS. 

 

 Since ENVIRONMENTAL PARTNERS 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, ENVIRONMENTAL PARTNERS’ 

opinions of probable Project Cost and Construction Cost provided for herein are to be made on the 

basis of ENVIRONMENTAL PARTNERS’ experience and qualifications, and represent its best 

judgment as experienced and qualified professional engineers familiar with the construction 

industry.  However, ENVIRONMENTAL PARTNERS cannot and does not guarantee that 

proposals, bids, or actual Project or Construction Cost will not vary from opinions of probable cost 

prepared by ENVIRONMENTAL PARTNERS. 

 

 The laws of the Commonwealth of Massachusetts shall govern this Agreement. 

 

 The obligation to provide further services under this Agreement may be terminated by 

either party upon seven (7) days written notice, in the event of substantial failure by the other party 

to perform in accordance with the terms hereof, through no fault of the terminating party.  In the 

event of termination due to the fault of others than ENVIRONMENTAL PARTNERS, 

ENVIRONMENTAL PARTNERS shall be paid its compensation for services performed to 

termination date. 

  

 ENVIRONMENTAL PARTNERS shall, at its expense, obtain and maintain insurance to 

protect itself from claims under workmen's compensation acts; claims or damages because of 

bodily injury including personal injury, sickness or disease, or death of any of its employees or of 

any person other than his employees; and from claims for damages because of injury to or 

destruction of tangible property including loss of use resulting there from; and from claims arising 
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out of the performance of professional services caused by the negligent acts, errors, or omissions of 

ENVIRONMENTAL PARTNERS.  The professional liability insurance shall be in effect to cover 

all claims arising from ENVIRONMENTAL PARTNERS’ execution or performance of this 

Agreement. 

 

 Should any provision or part thereof, of this Agreement be held illegal or unenforceable, 

then such provision or part shall be deemed stricken, and the remaining provisions and parts thereof 

shall remain in full force and effect.  Furthermore, should this Agreement omit any statutory or 

regulatory requirements, which would otherwise render this Agreement illegal, then this 

Agreement shall be deemed amended to the minimum extent necessary to comply with said statutes 

or regulations. 

 

 ENVIRONMENTAL PARTNERS commits to employing Carter Fahy, P.E. as Project 

Manager to coordinate and/or perform the services under this Agreement. 

 

 This Agreement (consisting of pages 1 to 9, inclusive) constitutes the entire Agreement 

between the Client and ENVIRONMENTAL PARTNERS, and supersedes all prior written or oral 

understandings.  This Agreement may only be amended, supplemented, modified, or canceled by a 

duly executed written instrument. 

 

 In entering into this Agreement, Client has relied only upon the warranties or 

representations (a) set forth in this Agreement; or (b) implied in law.  No oral warranties, 

representations, or statements shall be considered a part of this Agreement, or a basis upon which 

the Client relied in entering into this Agreement.  No statements, representations, warranties, or 

understandings, unless contained herein, exist between Client and ENVIRONMENTAL 

PARTNERS. 

 

 IN WITNESS WHEREOF, the parties hereto have made and executed this Agreement as of 

the day and year herein below written. 
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       Date:         
 
 
 
Neponset River Watershed Association                         
      
 
Signature of Individual      By: Corporate Officer 
Or Corporate Name      (Mandatory, if applicable) 
 
 
Environmental Partners Group, Inc.                                                                                                        
     
 
Signature of Individual      By: Corporate Officer 
Or Corporate Name      (Mandatory, if applicable) 
 



Director’s Corner 
Physical & Biological Integrity 
Neponset Watershed’s Next Challenge
Th ank you to the hundreds of members 
and friends who responded so generously 
to our year-end appeal during 2010. As 
December came to a close, your gift s 
and pledges pushed us “over the top” in 
meeting our $30,000 challenge grant goal. 
You helped to raise more than $60,000 for 
watershed work as we kick off  the second 
year of our three-year action plan!

In 1972, when Congress passed the 
Clean Water Act, it set a bold goal: to 
restore the “chemical, physical and 
biological integrity” of the nation’s 
waterways. When sewage and industrial 
effl  uent fl owed freely into the Neponset, 
it was the “chemical” that dominated 
NepRWA’s work, but as the river has 
gotten cleaner over the years, the other 
two components—“physical” and 
“biological”—are becoming more and 
more prominent.

In this edition of News from the 
Neponset, we look at how NepRWA is 
working to overcome physical barriers 
like dams and biological threats like 
invasive species, while ensuring that we 
have the right amount of clean water in 
the river every day.

Whether the objective is chemical, 
physical or biological, it’s always the 
generous support of members and 
volunteers like you that makes progress 
toward a healthy Neponset possible. 
Th ank you!

Sincerely,

Ian Cooke
Executive Director

Ne
po

ns
et 

Ri
ve

r W
ate

rsh
ed

 A
sso

cia
tio

n
Ne

pR
W

A 
is 

a n
on

pr
ofi

 t 
co

ns
er

va
tio

n 
gr

ou
p 

fo
un

de
d 

in
 19

67
 to

 pr
ot

ec
t a

nd
 re

sto
re

 th
e N

ep
on

se
t R

ive
r, 

its
 

tri
bu

tar
ies

 an
d 

wa
ter

sh
ed

 la
nd

s.

21
73

 W
as

hi
ng

to
n 

St
., C

an
to

n,
 M

A 
02

02
1

p 
78

1-
57

5-
03

54
, f

 78
1-

57
5-

99
71

sta
ff @

ne
po

ns
et.

or
g, 

ww
w.

ne
po

ns
et.

or
g

St
aff 

Ia
n 

Co
ok

e, 
Ex

ec
ut

ive
 D

ire
cto

r
Na

nc
y F

yle
r, 

W
ate

r C
on

se
rv

. 
   C

oo
rd

in
ato

r
Bi

ll G
ue

nt
he

r, 
En

v. 
Sc

ien
tis

t
Kr

ist
in

a L
aF

ra
nc

e, 
Ad

m
in

. 
   A

ssi
sta

nt
To

m
 P

alm
er,

 W
ill

ett
 P

on
d 

M
gr

.
St

ev
e P

ea
rlm

an
, A

dv
oc

ac
y D

ir.
Ca

rly
 R

oc
kl

en
, O

ut
re

ac
h 

Di
r.,

 
   R

es
to

ra
tio

n 
M

an
ag

er

Bo
ar

d 
M

em
be

rs 
Da

vid
 B

igg
er

s
Da

vid
 B

ro
ok

fi e
ld

Jo
hn

 G
lo

ssa
Pa

t H
og

an
Pa

ul
 L

au
en

ste
in

Pe
ter

 K
an

e
Ta

be
r K

ea
lly

Ro
ry

 M
cG

re
go

r
Ri

ch
ar

d 
O’

M
ar

a
M

ich
ae

l S
aa

d
W

ill
iam

 W
ise

m
an

Offi
  c

er
s

Ch
ris

tin
e G

ra
dy

, P
re

sid
en

t
Br

en
da

n 
M

cL
au

gh
lin

, V
.P.

M
au

ra
 O

’G
ar

a, 
Tr

ea
su

re
r

Ba
rb

ar
a S

he
a M

cD
on

ald
, 

Se
cr

eta
ry

Be
ne

fac
to

rs
An

alo
g D

ev
ice

s
Bo

sto
n 

W
ate

r &
 Se

we
r C

om
.

Ho
lli

ng
sw

or
th

 &
 V

os
e C

o.
W

alp
ol

e C
oo

pe
ra

tiv
e B

an
k

Pa
tro

ns
Ce

rta
inT

ee
d 

Ro
ofi

 n
g

Kr
aft 

 G
ro

up
/N

ew
 E

ng
lan

d 
Pa

tri
ot

s
VJ

 P
ro

pe
rti

es

Sp
on

so
rs

Em
er

so
n 

& 
Cu

m
in

g: 
He

nk
el 

Co
rp

or
ati

on
Po

iri
er

 Sa
les

 &
 Se

rv
ice

To
ll B

ro
s.

w
at

 • 
er

 • 
sh

ed
 (

n)
: 1

. t
he

 a
re

a 
of

 la
nd

 d
ra

in
in

g 
in

to
 a

 p
ar

tic
ul

ar
 

bo
dy

 o
f w

at
er

2.
 a

 c
ru

ci
al

 tu
rn

in
g 

po
in

t, 
3.

 c
om

m
un

iti
es

 c
on

ne
ct

ed
 b

y 
w

at
er

Non-Profi t Org.
U.S. Postage

PAID
Boston, MA

Permit No. 54080

Address Service Requested

Neponset   River Watershed Association
2173 Washington Street, Canton, MA 02021
Neponset.Org • 781-575-0354

January-February 2011

Of
 N

ot
e

Ge
t A

cti
ve

 O
n-

Lin
e

G
et

 t
im

el
y 

n
ew

s 
fr

om
 

N
ep

R
W

A
 a

n
d 

ou
r 

on
-l

in
e 

en
vi

ro
n

m
en

ta
l 

co
m

m
u

n
it

y 
—

 a
n

d 
sp

ea
k 

yo
u

r 
m

in
d!

 J
oi

n
 

u
s 

on
 T

w
it

te
r 

(l
oo

k 
fo

r 
“N

ep
R

W
A”

),
 F

ac
eb

oo
k 

(“
N

ep
on

se
t 

R
iv

er
 

W
at

er
sh

ed
 A

ss
oc

ia
ti

on
” 

Pa
ge

),
 L

in
ke

dI
n

 
(“

N
ep

on
se

t 
R

iv
er

 
W

at
er

sh
ed

 A
ss

oc
ia

ti
on

”)
 

an
d 

Fl
ic

kr
 (

go
 to

 h
tt

p:
//

w
w

w
.fl 

ic
kr

.c
om

/p
h

ot
os

/
n

ep
rw

a/
).

 

Be
 a 

Ne
pR

WA
 M

em
be

r
Jo

in
 N

ep
R

W
A

 if
 

yo
u

 a
re

n’
t 

al
re

ad
y 

a 
m

em
be

r, 
an

d 
su

pp
or

t 
en

vi
ro

n
m

en
ta

l p
ro

je
ct

s 
ar

ou
n

d 
th

e 
W

at
er

sh
ed

. 
V

is
it

 n
ep

on
se

t.
or

g 
or

 
re

qu
es

t 
a 

m
em

be
rs

h
ip

 
ap

pl
ic

at
io

n
 fr

om
 K

ri
st

in
a 

at
 7

81
-5

75
-0

35
4 

or
 

la
fr

an
ce

@
n

ep
on

se
t.

or
g.

News from the Neponset

Herring & Shad Restoration Moves Ahead 
2011 Goal to Secure Funding for Final Design & Permitting
After more than a decade, the quest 
to restore herring and shad runs 
to the Neponset is moving into an 
important new phase. 

For millennia, migratory fi sh like 
American shad and Blueback herring 
would swim dozens of miles up the 
Neponset River to lay their eggs 
each spring. For the Neponset, that 
spring ritual came to an end some 
time in the early 1700s when a new 
generation of bigger dams was 
constructed and blocked the fi sh for 
good.

Today, these fi sh are still blocked by 
two state-owned dams in Boston and 
Milton. By 2008, efforts to remove 
the dams had come to a standstill, 
until NepRWA, working with the City 
of Boston, the Town of Milton, our 

local legislators and an alphabet soup 
of state agencies, brought together 
the Lower Neponset Community 
Advisory Committee or “CAC.” Made 
up of representatives from some 25 
neighborhood groups along the river 
(supporters and opponents alike), 
the CAC spent a year reviewing the 
project and ended up universally 
endorsing a revised plan in 2009. 
The plan calls for removing the more 
upstream dam and creating a “nature-
like fi shway” at the more downstream 
dam, while responsibly managing the 
PCB-contaminated sediments behind 
the two dams.

NepRWA spent 2010 pressing to 
resolve the key remaining technical 
and administrative hurdles standing 

 ...Continued, Page 3

Th e Neponset River Watershed 
Association seeks 
your help with 
Beetle Ranching!

Come be a Beetle 
Rancher, and 
help bring native 
plants and animals 
back to the Fowl 
Meadow wetlands 
by reducing the 
exotic, invasive 
Purple loosestrife 
there.

Join us for our 
fourth year of 
the fi ve-year 
Fowl Meadow 
Purple Loosestrife 
Biocontrol Project, a collaboration 
with the Massachusetts Department 

of Conservation and Recreation. We 
focus on Purple 
loosestrife because 
it outcompetes 
native plants and 
spreads far and 
wide, making 
the landscape 
uninhabitable 
for some species 
and defi cient for 
others. Th is issue 
is of particular 
concern in Fowl 
Meadow because 
of the site’s state-
listed endangered, 
threatened, and 
special concern 
species.

 ...Continued, Page 3

Won’t You Be a Beetle Rancher?

Beetle Rancher Mary Noble releases 
beetles in Fowl Meadow.



Conserving Water for the Neponset 
NepRWA to Launch New Programs in Stoughton & Canton, 
to Follow Successes in Sharon & Milton
Th e amount of water we see in ponds, streams, wetlands, and the 
Neponset River is linked to how much water our communities are 

using versus returning to 
the ground. 

When we remove more 
water than we return, 
water levels drop, 
pollutant concentrations 
rise, and aquatic wildlife 
run into diffi  culties. 

Th is spring, NepRWA will 
launch water conservation 
programs in two new 
towns to help counter 
this local environmental 
issue. We will begin work 
in Stoughton and Canton, 
in addition to continuing 
our eff orts in Sharon and 
Milton.

Each of us can help ensure 
more water for our natural 

resources by making small changes at home and at work. In fact, you 
can make an even bigger diff erence by helping friends and family to 
conserve water, too. 

You can do three basic things to conserve water: Make small changes 
to your daily routine, update your appliances, and stop leaks. Here are 
a few simple steps you can take to save water, immediately:

•  Turn off  the faucet when brushing your teeth or shaving
•  Trim a few minutes off  your shower
•  Only run full loads in the dishwasher and clothes washer
•  Turn off  the water when washing dishes by hand
•  Keep a bottle of water in your fridge instead of letting your faucet 

run to get cold
To save even more water, consider upgrading your toilet, clothes 
washer, faucets and showerhead to high-effi  ciency WaterSense-
approved models. Install faucet aerators around your home. Did 
you know that many local water departments off er rebates for new 
appliances, as well as free faucet aerators, showerheads and leak 
detection tablets? Give one a call. If you have an irrigation system, 
upgrade to a “smart” irrigation controller to reduce water use by up to 
75 percent. Replace grass with drought-tolerant “turf-type tall fescue” 
and plant drought-tolerant native plants in your yard. Finally, check 
for leaks. Dripping faucets can waste up to 3,000 gallons of water each 
year, while leaky toilets can waste up to 200 gallons per day.

Learn more by contacting NepRWA Water Conservation Coordinator 
Nancy Fyler at 781-575-0354 or fyler@neponset.org or by visiting 
neponset.org or epa.gov/WaterSense/.

Herring and Shad, from page 1
in the project’s way. Over this time, the Department 
of Fish and Game completed conceptual designs for 
the proposed nature-like fi shway. Technical questions 
about fl ooding were clarifi ed and funding to resolve 
them committed. The US Geologial Survey (with 
helpful encouragement from Congressman Lynch) 
completed its long overdue evaluation of toxic PCBs 
accumulated in the sediments behind the dams. 
The Department of Conservation and Recreation 
broke ground on the cleanup of an upstream 
PCB-contamination site, and the Department of 
Environmental Protection and a local company 
completed remediation of PCBs upstream in Mother 
Brook.

All this activity came to a head on January 19, 2011, 
when the members of the CAC reconvened to review 
the conceptual designs for the Baker Dam and hear 
about the status of related efforts. In general, the 
CAC seemed pleased with what it heard, and the 
group is now working to craft a letter updating its 
support for the project.

With most of the potential “deal breakers” overcome 
during 2010, NepRWA’s goal is to secure funding 
for fi nal design and permitting work by the end of 
2011. We will be working intensively with the CAC 
member groups, as well as with our state and federal 
legislators and perhaps even some private funders, to 
fi gure out how to fund this next phase. 

Support from our members has enabled NepRWA to 
keep the pressure on, and we remain very encouraged 
with the depth and breadth of public support for the 
project and our continued steady progress on many 
levels. For more information on this project, contact 
NepRWA Advocacy Director Steve Pearlman at 
781-575-0354 or pearlman@neponset.org.

Stormwater, the Underrated Polluter 
NepRWA Partners with New Communities to Find Solutions
Every time it rains or snow melts, we go about our daily routines 
and pay little attention to one of the largest sources of pollution 

plaguing local waters—
stormwater. 

Th e water running 
down the gutter 
goes unnoticed, and 
puddles in parking lots 
are viewed as a mere 
annoyance. 

If asked, you probably 
would not consider 
the large puddle in the 
grocery store parking 
lot to be clean. However, 
that same water, fl owing 
from parking lots 
around the watershed, 
becomes river-water 
every time it rains.

Stormwater collects and 
transports pollution into 
rivers and streams. Th is 

polluted runoff  damages wildlife habitat and the wildlife, themselves.

Under natural conditions, stormwater soaks into the ground and is 
fi ltered by soils and plants, then eventually recharges the groundwater. 
As development has spread across the landscape, however, we have 
replaced naturally absorbant surfaces with roads, parking lots, rooft ops, 
sidewalks, driveways and a host of other impervious surfaces. Th ese 
hard surfaces send stormwater into municipal drainage systems, which 
in turn direct the contaminated water into lakes, rivers and streams. 
In most cases, this water transports a pollutant cocktail of metals, oils, 
road salt, sediments and pathogens into our waterways without any 
treatment. 

Th is problem of untreated, contaminated stormwater is fi xable. We can 
build Best Management Practices (BMPs) to fi lter the polluted runoff . 
BMPs include a suite of structures that enable water to soak into the 
ground before reaching our rivers. Each BMP is tailored to meet specifi c 
space and water treatment needs, as well as aesthetic preferences and 
budget. 

NepRWA has partnered with the Towns of Canton, Sharon, Stoughton, 
Walpole and Dedham to site BMPs for future installation. NepRWA 
Environmental Scientist Bill Guenther has begun to locate appropriate 
sites for these structures. In each town, Bill conducts a fi eld survey to 
identify the best locations and creates a database of all BMP-friendly 
sites.

For more information, visit neponset.org/Stormwater.htm or contact 
Environmental Scientist Bill Guenther at 781-575-0354 or 
guenther@neponset.org.

Not even snow stops Environmental 
Scientist Bill Guenther from locating sites for 

stormwater treatment structures.

NepRWA Board Member Paul Lauenstein 
& Water Conservation Coordinator Nancy 

Fyler provide conservation tips at the 
2010 Sharon Energy Water Fair.

Thank You, Neponset Society!
Members of the Neponset Society are 
NepRWA’s most generous supporters—those 
making gifts or pledges totaling $500 or 
more per calendar year. The support of our 
Neponset Society Members plays a unique 
role in protecting the Neponset and making 
progress toward a healthy river possible. 
Thank you to the following individuals, 
businesses and institutions that joined the 
Neponset Society during 2010 or renewed 
their support!

Businesses and Institutions
Anonymous
Analog Devices
Boston Water and Sewer Commission
Cedar Grove Gardens
CertainTeed Roofi ng
CHT Foundation
The Copeland Family Foundation
Glossa Engineering
Hollingsworth and Vose
The Kraft Group, Gillette Stadium
Poirier Service Corp.
Toll Brothers

Individuals
Matthew and Sarah Begg 
David Biggers and Kathleen O’Connell 
Thomas Birmingham and Amy Killeen 
David and Jeanne-Marie Brookfi eld 
Maureen and Jack Ghublikian 
Paul and Christine Grady 
Anne Herbst and Barbara McCarthy 
Douglas and Barbara Holdridge 
Shirley Howard 
Taber and Mary Keally 
Andrew Kull 
Paul Lauenstein and Lonnie Friedman 
Florence Locke 
Pamela Lee Lowry 
Mr. and Mrs. Duncan McFarland 
Robert and Elisabeth McGregor 
Brendan and Mary McLaughlin 
Gerard O’Neill 
Steven H. Olanoff 
Mr. and Mrs. Vilis Pasts 
Ms. Kathleen L. Peto 
John C. Roche 
Michael Saad 
Fannette Sawyer 
James Sharpe and Deborah Stein Sharpe 
Barbara Shea McDonald 
Dr. Cathy Stern

To become a Neponset Society Member, 
contact NepRWA Executive Director 
Ian Cooke at 781-575-0354.

Beetle Ranching, from page 1
“Biological control” or using a living organism 
to control 
another species, 
has proven 
eff ective time 
and again at 
reducing Purple 
loosestrife.
Join a fun-
loving, 
hard-working 
volunteer 
community 
that takes a 
hands-on, 
outdoors approach to protecting the Watershed. Sign 
up to be a Beetle Rancher by contacting NepRWA 
Restoration Manager Carly Rocklen at 781-575-0354 
or rocklen@neponset.org.

A volunteer harvests a rootball.



Meeting with Partners and Town of Milton Staff 

Date: 01/11/2013 

Time: 10:00AM 

Pariticipants: Bill Guenther (Environmental Scientist, NepRWA), Carter Fahey (Principle, Environmental 

Partners), Steve Belanger (Project Engineer, Environmental Partners), John Thompson (Town Engineer, 

Town of Milton), Dale Horsman (Civil Engineer, Town of Milton) 

Topics 

1. Project overview 

a. Field Investigations 

b. Sites, Drainage Areas and BMPs 

2. Current status of database 

3. Next Steps 

a. MBE/WBE waiver 

4. Project Timeline going forward 

a. Field Investigations 

i. Round table going through Sites indoors.  

ii. Select 5‐10 top prospects to visit in the field 

iii. Manhole popping, invert measuring 

b. Conceptual Designs and Pollution removal efficiency 

i. Could we add water quantity calculations (ie infiltration) 

c. Water sampling 

d. Final Report 

5. Future Funding 

a. 319 

b. SWMI 

Discussed the above. Also went through roughly a dozen sites that the Town wanted us to look at. Many 

had already been surveyed and were top prospects already. Set a tentative timeline for in house 

prioritization and eventual field visits at top locations. 



NEPONSET RIVER WATERSHED ASSOCIATION 
 

 

  2173 Washington Street  Canton, MA 02021 
 Phone 781-575-0354  Fax 781-575-9971  www.neponset.org 

Boston, Canton, Dedham, Dover, Foxborough, Medfield, Milton, Norwood, Quincy, Randolph, Sharon, Stoughton,  
Walpole, Westwood 

 
 

FOR IMMEDIATE RELEASE 
 

 
For More Information, Contact: 

October 15, 2012     William Guenther 
guenther@neponset.org, 781-575-0354 x302 

 
 

Milton Getting Underway on Grant to Clean Polluted Stormwater Runoff 
 
 

Work is underway on a new effort by the Milton Department of Public Works along with 

the Milton Engineering Department to address the problem of polluted stormwater runoff from 

roads and parking lots. The project will identify areas where structures could be placed to treat, 

or clean, polluted runoff before it is discharged, by way of underground drainage pipes, to local 

waterways. 

When it rains or when snow melts, pollutants such as oil, sand, pet waste and fertilizers 

get washed off roadways, sidewalks and yards. Uncontrolled runoff contributes to the pollution 

of local streams and wetlands, impacting swimming, fishing, public health, drinking water 

sources and wildlife habitats. 

The Milton DPW has partnered with the Neponset River Watershed Association to 

conduct the survey, which is being funded by the Massachusetts Department of Environmental 

Protection and the US Environmental Protection Agency. John Thompson, Town Engineer, said 

“Polluted runoff is one area where state and federal regulators are expecting towns to do more. 

This grant allows us to be proactive and start tackling work that will be required by the new EPA 

permits coming out this summer.” 

Bill Guenther, Environmental Scientist for the Association said “As sewer leaks and 

industrial discharges have been cleaned up over the years, stormwater has become the major 

source of pollution impacting the Neponset River. Adequately treating polluted runoff before it 

gets into our rivers and streams is essential to achieving the goal of a healthy river.”  

Guenther added “The trick is to identify areas where we can retrofit structures to treat the 

runoff. In some neighborhoods there is not always enough space to treat the volume of runoff. 



 

Neponset River Watershed Association, page 2 of 2 

 

This survey will hopefully identify those areas that do have the necessary space as a first step to 

addressing the problem of stormwater pollution of streams and waterways in Town.” 

There are many different types of structures designed to clean stormwater. Most involve 

re-routing surface water to an area where it can be filtered through plants and soil before entering 

piping systems. Guenther noted that “to a bystander, these structures may just look like a 

planting bed, but the plants and beneficial microbes feed on the pollutants in the stormwater, 

cleaning it up before it gets into our water.” 

The survey will be completed by the spring, at which time the Milton DPW will seek 

additional grant funding to construct several of the structures. For more information on the 

project please contact Bill Guenther at the Neponset River Watershed Association 

(guenther@neponset.org or 781-575-0354). 

 

Learn more about the Neponset River Watershed Association at www.neponset.org. 
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BMP Name 
Abbreviated BMP Name Full Sizing Method

Low % 
DA Size 

@ 1.2"

High % 
DA Size 

@ 1.2" Soils Treat Meth
Maint 
Difficulty Fail Risk Cost

Bacteria 
Removal

PaveDiscon Unstructured disconnection of paved 
areas

per VT, disconnected length = paved 
length, slope <5%

100.00% 200.00% Any Filtration/Infiltrati Low Low Low Good

InfiltBasin Infiltration Basin Per VT, 1-2' ponding 0.5-2.0"/hr 5.00% 10.00% A, B Infiltration Low Low Medium Excellent
WetBasin Wet Basin or Large Wetland 3' ponding for wetland with 1xWQv, 6' 

ponding for wet pond with 2xWQv
1.50% 3.50% C, D Settling Low Low Low Fair

BioCell Bioretention Cell Infiltrating Per VT, 30" media, 6-12" ponding, 6"/day k 5.00% 10.00% A, B Filtration/Infiltrati Medium Low Medium Excellent

CompostFilter Compost Amended Filter Strip assume same as biocell 5.00% 10.00% Any Filtration/Infiltrati Low Low Medium Good
BioCellUnder Bioretention Cell with Underdrain 6" ponding + 24" media voids, could be 

deeper
5.00% 10.00% C,D Filtration/Infiltrati Medium Low Medium Excellent

PocketWet Pocket Wetland Low is per VT, high per 30" ponding 1.50% 4.00% C, D Settling Medium Low Medium Fair
SandFilterSurface Sand/Organic Filter Surface Per VT, 2' filter depth, 1' ponding 3.5'-

8.7/day k
0.55% 1.14% Any Filtration Low Low Medium Good

InfiltTrench Infiltration Trench Per VT, 3-5' stone, 0.5-2.0"/hr 5.00% 8.00% A, B Infiltration Low Medium Medium Excellent
GravelWet Gravel Wetland Per CWP, if 3' filter depth and 2' ponding, 

need to check this!
3.00% 5.00% Any Filtration Medium Medium Medium Good

TreeBox Tree Filter Box Per filterra, 1 per 0.25 acre, may be a bit 
low for 1.2"

0.36% 0.36% Any Filtration Medium Low High Good

SandFilterStructuredSand/Organic Filter Surface Structured 
or Perimeter

Per VT, 1-2' filter depth, 6-12" ponding, 3.5-
8.7'/day k

0.55% 0.86% Any Filtration Low Low High Good

PorousPerim Perimeter only Porous Pavement or 
Pavers

1 to 5 20.00% 33.00% Any Filtration/Infiltrati High High High Excellent

PorousPave Porous Pavement or Pavers 1 to 1 100.00% 100.00% Any Filtration/Infiltrati High High Very High Excellent
InfiltUnder Underground Infiltration Structures Per VT,2-4' deep chambers, 0.5-2.0"/hr 2.50% 5.00% A, B Infiltration High High High Excellent
SandFilterUnder Sand/Organic Filter Underground Same as surface 0.55% 1.14% Any Filtration High Medium High Good
LeachCB Leaching Catch Basin Derived from VT, 50 CF each, need 20-

22/Ac
2.50% 2.50% A, B Infiltration Medium High High Excellent

BMPs for Rooftop Flows
DryWell Structured downspount disconnect to 

Dry Well or French Drain or 
Stormwater Planter

50 cf storage / 4'x4', 500-1200 SF per unit, 
36-87 units per acre

2.50% 2.50% Any Infiltration Low Medium Medium Excellent

RoofDiscon Unstructured downspount disconnect 
to lawn or rain barrel

per VT, disconnection length should equal 
roof length, slope <5%

100.00% 200.00% Any Filtration/Infiltrati Low Low Low Good

RainGarden Rain Garden Per VT, 6" ponding, 0.5-2.0"/hr 15.00% 20.00% A, B Infiltration Medium Low Medium Excellent

Pre Treatment BMPs
GrassStrip
GravelDiaphragm
GrassChannel
Forebay
GritChamber
MulchLayer
Other
None



i BMP target storage volumes in CF based on land use

1 Acre 
Residential

0.5 Acre 
Residential

0.25 Acre  
Residential

Multi Family/ 
Townhouse Commercial

100% 
Impervious

Measured Acres of DA 1.0 1.0 1.0 1.0 1.0 1.0
Assumed IC/DA Ratio 15% 22% 29% 42% 72% 100%
Estimated Acres IC 0.2 0.2 0.3 0.4 0.7 1.0

Water Quality Volume (1.2" rainfall) 806 1,080 1,355 1,864 3,040 4,138
Recharge Volume (0.4" rainfall) 269 360 452 621 1,013 1,379
Channel Protection Volume (60% of 2.4" rainfall) 1,048 1,404 1,761 2,424 3,953 5,380

1 Acre 
Residential

0.5 Acre 
Residential

0.25 Acre  
Residential

Multi Family/ 
Townhouse Commercial

100% 
Impervious

Measured Acres of IC 1.0 1.0 1.0 1.0 1.0 1.0
Assumed IC/DA Ratio 15% 22% 29% 42% 72% 100%
Estimated Acres DA 6.7 4.5 3.4 2.4 1.4 1.0

Water Quality Volume (1.2" rainfall) 5,372 4,910 4,671 4,439 4,223 4,138
Recharge Volume (0.4" rainfall) 1,791 1,637 1,557 1,480 1,408 1,379
Channel Protection Volume (60% of 2.4" rainfall) 6,984 6,384 6,073 5,771 5,490 5,380

Above figures based on or adapted from CWP Simple Method as described in "Urban Stormwater Retrofit Practices"

Target Volumes When Measuring IC and Estimating DA

Land Use Type

cubic feet of storage per acre of 100% impervious cover for specified land use type

Target Volumes When Measuring DA and Estimating IC

Land Use Type

cubic feet storage per acre of total drainage area (including pervious and impervious)

1 of 1



Appendix 2 
 
 
 
 

a) QAPP Addendum for Milton BMP Survey 
b) Association QAPP- See Compact disc 
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Dedham/Milton BMP Surveys 
 
Problem and Purpose 
 
The Neponset River Watershed is home to some 330,000 residents and includes portions of 14 
communities stretching from Foxborough to the City of Boston. Land use in the basin ranges from 
suburban to highly urban. Industrial and residential development began early in the Neponset 
Watershed with the construction of the country’s second dam on the Neponset, in 1633. 
 
Until relatively recently, water quality in the Neponset Watershed was uniformly very poor due 
primarily to uncontrolled or partially controlled point-source discharges of industrial and domestic 
wastewater. Dramatic water quality improvements have been achieved over the last three decades 
primarily through investments in wastewater infrastructure. 
 
In spite of this progress, many stream reaches continue to fall short of their designated uses and 
virtually the entire basin fails to support primary contact recreation uses during wet weather. While 
instream sampling data indicate that a handful of point-source hotspots remain, by far the most 
widespread cause of water quality impairment in the Neponset is stormwater runoff from 
developed areas which predate the advent of modern stormwater management rules. 
 
Pathogens are the primary pollutant of concern associated with stormwater in the Neponset 
Watershed, though stormwater is also a substantial source of sediment and nutrient loading, and in 
some areas a source of thermal pollution. Finally, unmitigated stormwater runoff is an important 
factor in the loss of groundwater recharge and resulting adverse impacts to stream base flows. Loss 
of base flow is a particular concern in the Neponset Watershed which also has significant local 
water supply activity and large interbasin transfers via regional sewer systems. 
 
The importance of stormwater runoff as a driver for water quality in the Neponset Watershed has 
been well documented through water quality assessments completed by both the MassDEP and the 
Neponset River Watershed Association (“the Association” or “the Watershed Association”). The 
stormwater issue has also been identified as a priority water quality concern in MassDEP’s 
watershed-based plan for the Neponset River Watershed, in EEA’s Boston Harbor Watershed 
Assessment and Action Plan, and in MassDEP’s Pathogen TMDL for the Neponset River 
Watershed. All of the above planning documents call for the identification, design and 
implementation of structural stormwater BMP retrofits as priority tasks. 
 
The goal of this project is to identify sites in the Towns of Dedham and Milton that are suitable 
for retrofitting with structural stormwater BMPs and to develop conceptual designs for BMPs at 
those sites. The Contractor will employ a method for identifying, prioritizing and designing BMP 
retrofits. This approach will emphasize a visual survey of BMP retrofit potential that can be 
rapidly applied to a large area to: prioritize retrofit opportunities, determine ease of 
implementation, provide qualitative estimates of pollutant loading, determine engineering 
feasibility, estimate potential for pollutant load reduction, and determine the likelihood for 
acceptance by abutters. Upon completion of this assessment, and the vetting of potential sites 
with key community stakeholders, the Contractor will prepare final conceptual designs and 
determine pollutant loading from the selected sites. 
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Specific activities to be conducted by the Contractor during this project include: 
 
 Apply a methodology which is being used in other Neponset communities to efficiently 

identify and prioritize stormwater BMP retrofit opportunities 
 Identify at least three sites (neighborhoods or discrete collection areas) that are amenable to 

the implementation of structural BMP retrofits. 
 Prepare conceptual designs and cost estimates to support future applications for 

implementation funding. 
 Conduct an outreach program through the distribution of a press release and newsletter 

article announcing the commencement of the project and the project’s findings. 
 
Project Location 
 
This survey will be conducted in the Towns of Dedham and Milton, MA (Fig. 1). Within the 
town boundaries investigations will focus on drainage areas within the Neponset River watershed 
(Fig. 2). In the event that investigations are completed within the Neponset River watershed then 
they will be continued outside of the Neponset River watershed. Areas to be investigated include 
but are not limited to sections of the Neponset River, Mother Brook, Pine Tree Brook and 
Unquity Brook. 
 
Survey Protocol 
 
The survey protocol for surveys conducted by NepRWA is an adaptation of steps outlined by the 
Center for Watershed Protection’s (CWP) Manual 3: Urban Stormwater Retrofit Practices 
version 1.0 (http://www.cwp.org/Resource_Library/Center_Docs/USRM/ELC_USRM3.pdf). 
The goal of surveys conducted by NepRWA is to identify and prioritize sites where structural 
stormwater BMPs can be implemented throughout an individual town’s existing stormwater 
drainage system. The information gathered from the survey should be sufficient to create 
preliminary site designs. The survey process includes four steps with a total of eleven associated 
tasks (Table 1). 
 
Step1: Retrofit Scoping 
 
The retrofit scoping process is the first step in the survey process. This step has four major tasks 
that need to be completed adapted from six major tasks outlined by the CWP (CWP 2007). Tasks 
not included in this survey recommended by CWP are a screening for subwatershed retrofit 
potential, which is considered optional by CWP, and an estimation of retrofitting effort needed in 
the subwatershed.  
 
Task 1: Review past, current and future stormwater management- It is important to initially 
understand the past, current, and future stormwater practices and design criteria within a 
community to identify retrofit opportunities.  
 
Task 2: Define the core retrofitting objective- For each survey it is important to define the 
overarching retrofitting objective and designate a primary pollutant of concern. For areas within 
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the Neponset watershed subject to the Neponset River TMDL for bacteria the likely primary 
pollutant of concern will be bacteria however review of in stream water quality data from the 
Association’s CWMN program, or other pertinent data, such as the EPA 303(d) listing for 
specific waters, may result in selecting an alternative primary pollutant of concern at particular 
sites.  
 
Task 3: Translate objectives into minimum retrofit treatment performance criteria- Each 
pollutant of concern will have multiple BMP options with varying levels of performance. It is 
important in this step to establish performance criteria that quantify either a desired level of 
pollutant reduction (e.g. 25% bacteria reduction) or a target percentage of the subwatershed that 
will be treated by effective retrofits. BMPs will be selected from the International Stormwater 
BMP database as well as from select proprietary designs.  
 
Task 4: Define the preferred methods of stormwater treatment- After completion of the previous 
three tasks a list of preferred BMPs will be created for a specific Town in order to guide the 
remaining steps in the survey process. 
 
Step 2: Desktop Retrofit Analysis 
 
The second step in the BMP survey is to conduct a desktop search for potential retrofit sites. In 
this step three tasks will be completed identical to recommendations from the CWP (CWP 2007). 
 
Task 1: Secure GIS layers and other mapping data- NepRWA will obtain the stormwater 
infrastructure maps from the particular town being surveyed. These maps may be either paper 
maps or come in the form of Geographical Information System (GIS) data layers.  Ideally the 
information in these maps should include the stormwater drainage connectivity of each 
individual system along with the location of manholes, catch basins and outfalls. Additional data 
layers needed to complete this task include topographic layers, hydrography, soils, aerial 
photography, watershed/subwatershed boundaries, parcel boundaries and other utilities and 
sewer lines in the immediate area which are generally available from Mass GIS and/or 
municipalities. 
 
Task 2: Conduct a desktop search for retrofit sites- In this task the information from Task 1 will 
be used to rapidly search for sites that may be good candidates for retrofits. The desktop search 
relies on visual inspection of recent aerial photography and other layers to isolate areas with 
enough space for retrofitting. This task is meant to be a qualitative evaluation of different sites, 
to help prioritize scheduling of the field survey and will be further groundtruthed in the field in 
later tasks. 
 
Task 3: Prepare the base field maps for the Retrofit Reconnaissance Investigation (RRI)- Field 
maps are needed to conduct the Retrofit Reconnaissance Investigation. The level of mapping 
detail is largely determined by the available data and the preference of the field crew. The basic 
purpose of the field map is to orient the field crew and help them accurately record findings, and 
record basic topographic and site data. 
 
Step 3: Retrofit Reconnaissance Investigation 
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The RRI is the rapid field assessment portion of the BMP survey. The purpose of the RRI is to 
field verify work completed during the Desktop Retrofit Analysis. In addition to field 
verification the RRI will help to evaluate the potential of each individual site and provide the 
information necessary for preliminary conceptual designs and cost estimates. Three tasks are 
needed to complete the RRI which are identical to those outlined by the CWP (CWP 2007).   
 
Task 1: Advance preparation in the office- Field equipment and materials are gathered and 
prepared for field investigations (Table 2). 
 
Task 2: Evaluate individual retrofit sites using RRI form- At each individual retrofit site a field 
form will be filled out and include the following information: 

1. Header Information 
2. Site Description 
3. Drainage Area to Proposed Retrofit 
4. Existing Stormwater Management 
5. Proposed Retrofit 
6. Site Constraints 
7. Sketch and Notes 

 
The Field Form adapted into a personal geodatabase layer for ArcPad for BMP Survey 
investigations can be found in Appendix 4,k of the NepRWA CWMN QAPP 2010-2012. 
 
Task 3: Estimate BMP Effectiveness- This task will be completed in consultation with an 
environmental engineering firm. Once field forms have been completed and ranked additional 
site visits will be made with a consulting firm to further prioritize the most appropriate locations 
for retrofits.  
 
Step 4: Compile the Retrofit Inventory 
 
There are two major tasks associated with this final step of the survey process. 
 
Task 1: Assemble retrofit inventory- A final list of potential sites will be created and from that 
list the sites that ranked the highest will be prioritized for further field evaluation by a team 
comprised of NepRWA, a consulting engineering firm and the town. Within this section of the 
survey the “Team” will evaluate individual sites and rank them based on the potential 
effectiveness of the BMP to eliminate the primary pollutant of concern, available space, percent 
of the drainage area to be treated, ease of implementation and other information gathered from 
field investigations. 
 
Task 2: Complete conceptual designs- This step produces conceptual designs for individual 
retrofit sites, at a level of detail consistent with requirements for section 319 grant applications, 
and compiles them in a retrofit inventory for the entire subwatershed. Conceptual designs will 
include a site specific engineering sketch, construction and maintenance costs and estimates and 
verification of key elevations to validate construction feasibility. In addition the conceptual 
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designs will also include information on the water quality volume that the practice will be able to 
treat as well as information on pollutant removal efficiencies. 
 
 
Sampling and Analytical Procedures 
  
In some cases water quality samples will be necessary in order to verify a particular location is 
impaired due to stormwater when permission is required from private home or business owners 
before implementation can begin. These samples will be taken only at sites that require private 
party permission for construction of BMPs and will take place after Step 4 is completed and it is 
clear that the sites priority ranking is one of the top three locations. The goal will be to collect 
screening level samples for a suite of parameters to include E.coli bacteria, ammonia, surfactants 
and temperature at each site. At least two rounds of sampling will be completed for each site 
during wet weather at two locations, generally the outfall or gutter and in stream below the gutter 
or outfall. Since these samples are for screening purposes the definition of wet weather will be 
more loosely defined for these surveys. Wet weather samples can be taken at any point during a 
precipitation event exceeding 0.1 inches as long as there is enough flow from the outfall or in the 
gutter to get enough water for analysis. All sampling procedures and data quality objectives for 
the water quality sampling will be in accordance with those procedures outlined in the QAPP for 
the CWMN program. Bacteria samples will be analyzed at either UMASS Boston or NepRWA 
in accordance with procedures detailed in the 2010 NepRWA QAPP or at Alpha Analytical 
Laboratories.  
 
 
Use of Secondary Data Sources 
In order to complete steps and tasks associated with this BMP survey the use of secondary data 
sources from individual towns in the forms of GIS layers and maps is necessary. All data 
received from towns used to evaluate potential sites will be used for screening purposes. 
Ultimately all of the sites identified during the initial screening steps in office will be verified 
during field investigations. 
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Tables 
 
Table 1: Steps in the retrofit survey process and associated tasks. 
 

Step and Purpose Key Tasks 

Step 1: Retrofit Scoping                              
Refine the retrofit strategy to meet local 
restoration objectives 

1. Review past, current and future stormwater management           
2. Define the core retrofitting objective                                         
3. Translate objectives into minimum retrofit performance criteria   
4. Define the preferred methods for stormwater treatment 

Step 2: Desktop Retrofit Analysis                
Search for potential retrofit sites across the 
subwatershed 

1. Secure GIS layers and other mapping data                               
2. Conduct desktop search for retrofit sites                                  
3. Prepare the base field maps for the Retrofit Reconnaissance 
Investigation 

Step 3: Retrofit Reconnaissance Investigation 
Investigate the feasibility of retrofit sites in the 
field 

1. Advance preparation in the office                                            
2. Evaluate individual retrofit sites using RRI forms                         
3. Compute retrofit storage 

Step 4: Compile Retrofit Inventory            
Develop initial concepts for the best retrofit 
sites 

1. Assemble retrofit inventory                                                      
2. Complete retrofit conceptual designs 

 
Table 2: Equipment and mapping needed for field reconnaissance investigations 
 

Equipment Base Map 

Clipboard, pens and pencils 
Laptop computer 
GPS unit                                  
Digital Camera                  
Measuring wheel                   
Safety gear (cell phone, first aid 
etc.) 

Aerial photos                           
Topography                                  
Hydrology                                   
Storm drain network                          
Street names                                
Sites to be assessed and 
contributing drainage 
Property ownership 

Materials Supplementary Maps 
Field forms  (ArcPad on tablet 
PC) 
Retrofit field guide                      
Authorization letters (if 
necessary)  
Contact numbers for emergency 
assistance                                 
Photo IDs and business cards 

Road map                                      
Land use                                      
Property ownership                      
Utility maps 

 



Figures 
 
Figure 1:
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Figure 2:: Close-up off area under investigatioon in Dedhamm, MA. 
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Figure 3:: Close-up off area under investigatioon in Milton,, MA. 
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a) Drainage Maps- See Compact disc 
b) Milton Study Area 

c) Milton Study Area Close-up 
d) ArcPad Site Screenshot 

e) ArcPad Drainage Area Screenshot 
f) ArcPad BMP Page 1 Screenshot 
g) ArcPad BMP Page 2 Screenshot 
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a) Blank Survey Database- See Compact disc 
b) Top Ten Sites in Milton 

c) Milton Site Data 
d) Milton Drainage Area Data 

e) Milton BMP Data  
f) Milton BMP Data cont 



 



Top Ten Sites in Dedham, MA

Rank Site Name Site ID

1 Kelly Field 7

2 Sumner St. 11

3 Wendell Park 37

4 Lafayette St. 10

5 Meetinghouse Lane 42

6 Gulliver St. 35

7 Elm St. 36

8 Milton St. 2

9 Brook Rd. 5

10 Cliff Rd. 45



Milton Site Data

1 8/2/2012 Neponset Valley Pkwy High Multiple small BMPs could be ideal

2 8/2/2012 Milton St. Medium

3 8/2/2012 Brush Hill 1 Medium

4 8/2/2012 Pauls Bridge Medium

5 8/2/2012 Canton Brook Medium

6 8/2/2012 Pierce Middle Medium

7 8/2/2012 Kelly Field High

8 8/2/2012 Marylin Standish Medium

9 8/2/2012 Milton High Medium

10 8/2/2012 Lafayette St Medium

11 8/2/2012 Sumner St Medium

12 8/2/2012 Ulin Rink High

13 8/2/2012 Blue Hills Pkwy 1 High

14 8/2/2012 Blue Hills Pkwy 2 High

15 8/2/2012 First Congregational Medium

OBJECTID SurvDate SiteName Priority Remarks
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16 8/2/2012 Glover School Medium

17 8/2/2012 Herrick Dr Medium

18 8/2/2012 Turner Pond Parking Medium

19 8/2/2012 Milton Academy Low

20 8/2/2012 Tucker School Low

21 8/2/2012 Thatcher Montessori Low

22 8/2/2012 Shields Park Medium

23 8/2/2012 Valley Rd Medium

24 8/2/2012 Cunningham Elementary Medium

25 8/2/2012 Cunningham Park Medium

26 8/2/2012 Fonte Bonne Academy Low

27 8/2/2012 Squantum St Medium

28 8/2/2012 MIlton Council on Aging Medium

29 8/2/2012 MIlton Police Medium

30 8/2/2012 MIlton Hospital Medium

31 10/31/2012 Ridge Rd Medium

32 10/31/2012 Bradlee Rd Medium

OBJECTID SurvDate SiteName Priority Remarks
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33 10/31/2012 Atherton St Low

34 10/31/2012 Trailside Medium

35 10/31/2012 Gulliver St High Could be room at end of pipe, might also be
combined with Elm St

36 10/31/2012 Elm St Medium

37 10/31/2012 Wendell Park Medium

38 10/31/2012 Town Hall High

39 10/31/2012 First Parish Medium

40 10/31/2012 Lane Playground Low

41 12/10/2012 Randolph Ave Low Appears to drain to a wetland area where
sufficient treatment likely already occurs

42 12/10/2012 Meetinghouse Ln Low Likely only underground would work

43 12/10/2012 Alfred St Medium MOst likely underground but area within cul de
sac might be perfect

44 12/10/2012 Apple Ln Medium Underground most likely but might be able to use
cul de sac

45 12/10/2012 Cliff Rd Medium Maybe room at end of pipe along tracks

46 12/10/2012 Capen St Medium Maybe room at end of pipe along tracks

OBJECTID SurvDate SiteName Priority Remarks
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Milton Drainage Area Data

34 1 10/11/2012 Park No No NA

34 2 10/11/2012 Transport No No Infil

4 3 10/11/2012 <1acRes No No NA Unknown

4 4 10/11/2012 Transport No No NA Unknown

1 5 10/11/2012 <null> No No NA OF0170

1 6 10/11/2012 Transport No No NA OF0170

1 7 10/11/2012 Institutional No No No OF0168

1 8 10/11/2012 Transport No No NA OF0168

1 9 10/11/2012 Transport No No NA OF0168

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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1 10 10/11/2012 Transport No No NA OF0167

11 11 10/18/2012 Transport No No NA

11 12 10/18/2012 Transport No No NA OF0118

12 13 10/18/2012 Transport No No NA OF0146

12 14 10/18/2012 Other No Partial NA Unknown

29 15 10/26/2012 <1acRes No No NA

35 16 10/26/2012 <1acRes No No No OF0008

36 17 10/26/2012 <1acRes No No No OF0007

37 18 10/31/2012 <1acRes No No No unknown

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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37 19 10/31/2012 <1acRes No No No unknown

37 20 10/31/2012 <1acRes No No No unknown

37 21 10/31/2012 <1acRes No No No unknown

37 22 10/31/2012 <1acRes No No No unknown

37 23 10/31/2012 <1acRes No No No unknown

37 24 10/31/2012 <1acRes No No No Unknown

37 25 10/31/2012 <1acRes No No No Unknown

37 26 10/31/2012 <1acRes No No No Unknown

37 27 10/31/2012 <1acRes No No No Unknown

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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39 28 11/1/2012 Institutional No No No Unknown

28 29 11/1/2012 Institutional No No No

28 30 11/1/2012 Institutional No No No unknown

28 31 11/1/2012 Institutional No No No Unknown

28 32 11/1/2012 Institutional No Partial No Unknown

38 33 11/6/2012 <1acRes No No No

38 34 11/7/2012 Other No No No

38 35 11/7/2012 <null> No No No

38 36 12/10/2012 Institutional No No No

44 37 12/10/2012 <1acRes No No No OF0124

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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11 38 12/10/2012 <1acRes No No No

7 39 12/10/2012 <1acRes No No No

7 40 12/10/2012 <null> No No No

45 41 12/10/2012 <1acRes No No No

46 42 12/10/2012 <1acRes No No No

2 43 12/10/2012 <1acRes No No Infil OF0102

2 44 12/10/2012 <1acRes No No Infil OF0102

2 45 12/10/2012 <1acRes No No Infil OF0102

2 46 12/10/2012 <1acRes No No Infil OF0102

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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2 47 12/10/2012 <1acRes No No Infil OF0102

2 48 12/10/2012 <1acRes No No Infil OF0102

2 49 12/10/2012 <1acRes No No Infil OF0102

2 50 12/10/2012 <1acRes No No Infil OF0102

2 51 12/10/2012 <1acRes No No Infil OF0102

2 52 12/10/2012 <1acRes No No Infil OF0102

41 53 12/10/2012 <1acRes No Yes NA

3 54 12/10/2012 <1acRes No No Infil OF0103

3 55 12/10/2012 <null> No No Infil OF0103

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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3 56 12/10/2012 <null> No No Infil OF0103

3 57 12/10/2012 <null> No No Infil OF0103

3 58 12/10/2012 <1acRes No No Infil OF0103

3 59 12/10/2012 <1acRes No No Infil OF0103

1 60 12/10/2012 <1acRes No No NA OF0172

1 61 12/10/2012 <1acRes No No NA OF0173

11 62 12/10/2012 <1acRes No No No OF0109

9 63 12/10/2012 Institutional No No Infil OF0150

30 64 12/27/2012 Institutional Yes Yes NA Unknown

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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30 65 12/27/2012 Institutional No No No OF0090

30 66 12/27/2012 Institutional No No No OF0090

6 67 12/27/2012 Institutional No No Infil OF0040

6 68 12/27/2012 Institutional No No Filter OF0043

31 69 12/27/2012 <1acRes No No Infil OF0075

8 70 12/27/2012 <1acRes No No Infil OF0042

8 71 12/27/2012 <1acRes No No Infil OF0042

8 72 12/27/2012 <1acRes No No Infil OF0042

10 73 12/27/2012 <1acRes No No No OF0140

16 74 12/27/2012 Institutional No No No OF0152

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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16 75 12/27/2012 Institutional No No Infil Unknown

5 76 12/27/2012 <1acRes No No No OF0047

5 77 12/27/2012 <1acRes No No No OF0151

14 78 1/4/2012 <1acRes No No Infil Unknown

23 79 1/4/2012 <null> No No No OF0059

42 80 1/4/2012 <1acRes No No NA OF0144

43 81 1/4/2012 <1acRes No No No OF0143

43 82 1/4/2012 <1acRes No No No OF0143

32 83 1/4/2012 <1acRes No No Infil OF0122

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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24 84 1/4/2012 Institutional Yes Yes NA Unknown

25 85 1/4/2012 Park No Yes NA Unknown

SiteID Drainage Area ID SurvDate LandUse ExistBMP BMPSuff UndergrndOnly OutfallID
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Milton 
BMP 
Data

34 1 1, 2 No OSSmlPrkLt Biocell InfilTrench AB Good

34 2 2 No OSIndivSt Biocell InfilBasin AB Good

34 3 2 No OSSmlPrkLt PorousPav InfilUnd AB Good

4 4 3 No STBelOut BiocellUnd PcktWet BC Fair

4 5 4 No OSIndivSt PcktWet BiocellUnd BC Fair

1 6 5, 6, 8 No STinROW BiocellUnd PcktWet BC Good

1 7 7 No OSSmlPrkLt Raingarden BiocellUnd BC Fair

1 8 10 No STinROW FiltSurf BiocellUnd BC Excellent

1 9 9 No STinROW FiltSurf BiocellUnd BC Excellent

11 10 11 No OSIndivSt PcktWet BiocellUnd CD Good

11 11 12 No OSIndivSt PcktWet BiocellUnd CD Good

12 12 13 No OSIndivSt PcktWet BiocellUnd CD Good

12 13 14 No OSSmlPrkLt PorousPerim PorousPav CD Fair

29 14 15 No OSIndivSt BiocellUnd PcktWet CD Good

35,36 15 16, 17 No OSIndivSt BiocellUnd FiltSurf Uknown Good

37 16 24 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 17 27 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 18 24 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 19 25 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 20 23 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 21 22 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 22 21 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 23 20 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 24 19 No OSIndivSt TreeBox BiocellUnd BC Excellent

37 25 18 No OSIndivSt TreeBox BiocellUnd BC Excellent

39 26 28 No OSIndivRoof Raingarden Biocell BC Good

39 27 No OSIndivRoof Raingarden <null> BC Good

SiteID BMP ID DaID ExistBMP LocationTyp BMPTyp1 BMPTyp2 Soils OverallRat
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28 28 29 No OSSmlPrkLt TreeBox BiocellUnd BC Good

28 29 30 No OSSmlPrkLt TreeBox BiocellUnd BC Fair

28 30 30,32 No OSSmlPrkLt BiocellUnd FiltSurf BC Fair

28 31 31 No OSSmlPrkLt BiocellUnd FiltSurf BC Good

38 32 33 No OSSmlPrkLt BiocellUnd FiltSurf BC Fair

38 33 34 No OSSmlPrkLt BiocellUnd FiltSurf BC Fair

38 34 35 No OSIndivRoof Raingarden <null> BC Fair

38 35 35 No OSIndivRoof Raingarden <null> BC Fair

38 36 36 No OSIndivRoof Raingarden RoofDiscon BC Fair

9 62 63 No STinConv InfilUnd FiltUnd AB Fair

30 63 65 No STinROW BiocellUnd FiltUnd BC Fair

30 64 66 No OSIndivRoof BiocellUnd PavDiscon BC Fair

6 65 67 No STinConv InfilUnd FiltUnd AB Fair

10 66 73 No STinConv PcktWet FiltSurf CD Good

16 67 74 No STinConv Biocell BiocellUnd Uknown Fair

44 37 37 No STAbvCulv Biocell BiocellUnd AB Fair

11 38 38 No STinConv PcktWet FiltSurf BC Fair

7 39 39 No OSLanscpe Biocell InfilBasin AB Excellent

7 40 40 No OSSmlPrkLt Biocell InfilBasin AB Excellent

45 41 41 No STinConv Biocell InfilBasin AB Good

46 42 42 No STinROW Biocell InfilBasin AB Good

2 43 49 No OSLittleRetro LeachCB InfilUnd A Excellent

2 44 50 No OSLittleRetro LeachCB InfilUnd A Excellent

2 45 48 No OSLittleRetro LeachCB InfilUnd A Excellent

2 46 47 No OSLittleRetro LeachCB InfilUnd A Excellent

2 47 46 No OSLittleRetro LeachCB InfilUnd A Excellent

2 48 45 No OSLittleRetro LeachCB InfilUnd A Excellent

2 49 44 No OSLittleRetro LeachCB InfilUnd A Excellent

2 50 43 No OSLittleRetro InfilUnd InfilUnd A Excellent

SiteID BMP ID DaID ExistBMP LocationTyp BMPTyp1 BMPTyp2 Soils OverallRat
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2 51 51 No OSLittleRetro LeachCB InfilUnd A Excellent

2 52 52 No OSLittleRetro LeachCB InfilUnd A Excellent

3 53 54 No OSIndivSt LeachCB InfilUnd A Fair

3 54 55 No OSIndivSt LeachCB InfilUnd A Fair

3 55 56 No OSIndivSt LeachCB InfilUnd A Fair

3 56 57 No OSIndivSt LeachCB InfilUnd A Fair

3 57 59 No OSIndivSt LeachCB InfilUnd A Fair

3 58 58 No OSIndivSt LeachCB InfilUnd A Fair

1 59 60 No OSIndivSt TreeBox FiltUnd BC Fair

1 60 61 No OSIndivSt TreeBox FiltUnd BC Fair

11 61 62 No OSIndivSt Biocell BiocellUnd CD Fair

5 68 77 No OSIndivSt Biocell BiocellUnd AB Fair

5 69 77 No <null> Biocell GravlWet Uknown Good

5 70 77 No OSIndivSt FiltSurf Biocell BC Fair

5 71 77 No OSIndivSt FiltSurf Biocell BC Fair

5 72 77 No OSIndivSt Biocell FiltSurf BC Fair

23 73 79 No STinConv PcktWet Biocell BC Fair

42 74 80 No OSIndivSt InfilUnd FiltSub AB Good

43 75 81 No OSIndivSt Biocell InfilUnd BC Fair

32 76 83 No OSIndivSt InfilUnd FiltUnd A Fair

SiteID BMP ID DaID ExistBMP LocationTyp BMPTyp1 BMPTyp2 Soils OverallRat
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Milton BMP Data cont

34 1 Slope TreeImp None PubDCR Res Low Good Multi BMP 
design needed, 
impacts from 
Ski operation 
need to be 
taken into 
account

34 2 TreeImp Slope None PubDCR Res Low Good Could tie in 
some parking 
lot and street. 
Part of BMP 
chain. Need to 
account for 
runoff from ski 
area

34 3 Access Other None PubDCR Park Low Good Great canidate 
for pourous 
pavement. need 
to account for 
ski area runoff. 
could be part of 
a treatment 
train

4 4 TreeImp Permiting None PubDCR Park Low Fair Would need 
DCR 
permissions, 
Wetlands 
Deliniations, 
ACEC conflict 
survey. 

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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Deliniations, 
ACEC conflict 
survey. 

4 5 TreeImp Permiting None PubDCR <null> Low Fair Smaller 
Drainage Area. 
Would need 
mostly 
pretreatment to 
help protect 
wetland. Use 
wetland as 
main treatment

1 6 TreeImp Invert None PrivInstit Instit High Good Lots of space to 
work with.. 
Many 
configurations 
possible. large 
drainage area 
treated

1 7 PropertyAqu Other None PrivInstit Instit High Fair Great location 
for small BMP, 
private owner 
might make 
implementation 
difficult

1 8 Invert TreeImp None PubLocal Trans Low Excellent Keys to BMP 
will be how to 
get the water 
into the BMP 
and how best to 
use current 
infrastructure 
for overflow. 
May need 
guard rails

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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get the water 
into the BMP 
and how best to 
use current 
infrastructure 
for overflow. 
May need 
guard rails

1 9 Invert TreeImp Slope PubLocal Trans Low Excellent need to get 
water to 
practice and 
also utilize 
current 
infrastructure 
for overflow

11 10 Setback Permiting None PubLocal Res Medium Good Public space. 
Could be tough 
to treat large 
quantities of 
water due to 
soil 
permeability. 
May need to be 
highly 
landscaped

11 11 Permiting Slope None PubLocal Res Medium Good Soil Permelity 
may be an 
issue. Migth be 
able tocombine 
both outfalls

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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12 12 Permiting TreeImp Invert PubDCR Res Low Good permitting may 
be serious issue 
due to 
proximity of 
wetlands. 
Might want to 
add a catch 
basin or two to 
guarantee 
drainage from 
Rd

12 13 Other None None PubDCR Park Medium Fair Cost to benefit 
might make 
this site less 
desireable

29 14 Slope Invert TreeImp PubLocal Res Low Good Drainage area 
may be too 
large to treat 
1"WQv. 
Overflow to 
wetland near 
current outfall 
as well as 
behind station

35,36 15 Setback Invert Utilities PubLocal Res Medium Good might not be 
enough space 
between street 
and sewer line. 
May need to 
have practice 
partially under 
the street. 
Overflows could 
use existing 
infrastructure. 
practice outfall 
would be to trib 
to PTB

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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the street. 
Overflows could 
use existing 
infrastructure. 
practice outfall 
would be to trib 
to PTB

37 16 Slope Invert None PubLocal Res Medium Excellent Wendell park 
would boxes or 
biocells

37 17 Slope TreeImp None PubLocal Res Medium Excellent wendell park 
perfect for 
multiple tree 
boxes

37 18 Slope TreeImp None PubLocal <null> Medium Excellent Wendell Park 
excellent for 
multiple tree 
box or biocell 
filters

37 19 Slope TreeImp None PubLocal Res Medium Excellent

37 20 Slope TreeImp None PubLocal Res Medium Excellent

37 21 Slope TreeImp None PubLocal Res Medium Excellent

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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37 22 Slope TreeImp None PubLocal Res Medium Excellent

37 23 Slope TreeImp None PubLocal Res Medium Excellent

37 24 Slope TreeImp None PubLocal Res Medium Excellent

37 25 Slope TreeImp None PubLocal Res Medium Excellent

39 26 Other Setback None PrivInstit Res Low Good Largest hurdle 
would be to get 
the church on 
board with 
installation and 
maintenance

39 27 Other None None PrivIndust Res Low Good Need the 
Owner to be 
involved and on 
board before 
anything gets 
implemented 
here

28 28 Slope Invert None PubLocal Res Low Good Small drainage 
area but a good 
place for a tree 
box

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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area but a good 
place for a tree 
box

28 29 Slope TreeImp None PubLocal Res Low Fair possibly too 
much slope in 
grass patch for 
treebox or other 
BMP

28 30 Slope Invert None PubLocal Res Low Fair catch basin 
would need to 
be altered, 
basin and 
infrastructure 
may not be 
deep enough to 
get water back 
in once in the 
practice or as 
overflow

28 31 Slope Invert None PubLocal Res Low Good Could possibly 
use linear 
section of 
island as 
pretreatment 
and then a 
biocell towards 
the wider part 
with overflow 
and treated 
effluent 
discharged to 
existing catch 
basin

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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38 32 Setback Invert None PubLocal Other Low Fair May not be 
enough of a 
setback from 
fire station. 
pipe may be too 
deep to create 
practice

38 33 Slope TreeImp Invert <null> <null> Medium Fair pipe may be too 
deep to create a 
properly sized 
practice. May 
be too steep to 
retain water 
properly for 
treatment

38 34 Setback TreeImp Utilities PubLocal Other Low Fair Might nice as a 
demonstration 
project

38 35 Setback TreeImp Utilities PubLocal Other Low Fair Trick would be 
to get more 
than just roof 
runoff into the 
practice. Might 
not have 
enough setback 
from building

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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38 36 Setback Utilities None PubLocal Other Low Fair Soils would 
need to be 
tested to see if 
any infiltration 
could occur. 
Might be able 
to tie in some of 
the parking lot 
as well

9 62 Access Invert Other PubLocal Res Low Fair Would be great 
to infiltrate 
most to all 
water on site. 
Biggest 
constraint in 
the short term 
is the fact that 
a lot of money 
has recently 
been spent on 
the school

30 63 Slope TreeImp Invert PubLocal Res Low Fair This would 
likely be a very 
expensive 
retrofit. Soil 
tests would be 
needed to see if 
any infiltration 
could occur on 
site. 
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30 64 Invert Slope None PubLocal Res Low Fair Invert hieghts 
in the catch 
basins might 
make it too 
difficult to 
shunt water to 
the area 
recommended 
for the BMP

6 65 Invert Utilities Other PubLocal Res Low Fair Smaller 
Drainage Area. 
At time of 
investigation 
there was 
fencing around 
field. 
Construction 
may be 
imme=inent 
which may 
make a future 
retrofit less 
likely to occur

10 66 Permiting Invert TreeImp PubLocal Res Low Good Relatively 
small drainage 
area. Impacts 
to existing 
wetlands could 
be kep to a 
minimum. 
Aesthetic to 
trail system 
could be 
enhanced

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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16 67 Other Slope Invert PubLocal Instit Medium Fair Could likely be 
engineered to 
funciotn 
properly 
Practice could 
be viewed as a 
safety Hazard 
to children at 
the school

44 37 PropertyAqu Setback TreeImp PrivInd Res High Fair Property 
ownership will 
be largest 
hurdle at this 
location. Would 
be ideal for a 
Biocell if 
homeowners 
could be 
convinced

11 38 Access Permiting TreeImp PubLocal Res Medium Fair Could create 
better trail to 
improve access 
to construction 
area. Neighbors 
may not 
appreciate 
losing forest
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7 39 Invert TreeImp None PubLocal Park Low Excellent The choice of 
BMP will 
depend hghly 
on the level of 
inverts in teh 
manholes. 
Overflow could 
be put back in 
current 
infrastructure

7 40 TreeImp None None PubLocal Park Low Excellent Parking area 
could be 
treated where 
BMP is 
currently 
recommended 
or redesigned 
so that BMPs 
were within the 
boundary of the 
parking area. 
Any practice 
here should 
infiltrate due ot 
quality of soils 

45 41 Setback Slope TreeImp PubUnk Res Medium Good Would need to 
track down 
property 
ownership. 
May be too 
close to tracks 
to be able to 
treat 1"WQv.  
Would be nice 
to tie in Capen 
St as well

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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to tie in Capen 
St as well

46 42 Setback PropertyAqu TreeImp PubUnk Trans Medium Good If porperty 
Owner was on 
board this 
would be a 
great location. 
Would be nice 
to tie in a BMP 
at the end o 
Cliff Rd as well 

2 43 Utilities Slope Other PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

2 44 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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2 45 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

2 46 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

2 47 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

2 48 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks
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needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

2 49 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

2 50 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

2 51 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

SiteID BMP ID Constraint1 Constraint2 Constraint3 OwnerTyp AbuttingUse AbutterConflict OverallRat Remarks

Page 15 of 21



enlarged 
Leaching CBs 
installed

2 52 Utilities Slope None PubLocal Res Low Excellent Depending on 
the sizing 
needed to treat 
the 1"WQv the 
whole street 
could have 
enlarged 
Leaching CBs 
installed

3 53 Utilities Slope None PubLocal Res Low Fair If street were 
longer 
retrofitting the 
whole street 
would increase 
the overall 
rating

3 54 Utilities Slope None PubLocal Res Low Fair If street were 
longer 
retrofitting the 
whole street 
would increase 
the overall 
rating

3 55 Utilities Slope None PubLocal Res Low Fair If street were 
longer 
retrofitting the 
whole street 
would increase 
the overall 
rating
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longer 
retrofitting the 
whole street 
would increase 
the overall 
rating

3 56 Utilities Slope None PubLocal Res Low Fair If street were 
longer 
retrofitting the 
whole street 
would increase 
the overall 
rating

3 57 Utilities Slope None PubLocal Res Low Fair If street were 
longer 
retrofitting the 
whole street 
would increase 
the overall 
rating

3 58 None None None <null> <null> Medium Fair <null>

1 59 Utilities Invert None PubLocal Res Low Fair

1 60 Utilities Invert None PubLocal Res Low Fair
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11 61 None None None <null> <null> Medium Fair <null>

5 68 Slope Invert TreeImp PubLocal Res Medium Fair If the invert 
levels are too 
low tying in 
drainage from 
Brook Rd might 
be difficult. 
THis area could 
be used as 
pretreatment 
for a larger 
BMP complex if 
invert levels 
are good

5 69 Invert Utilities TreeImp PubLocal Res Low Good May not be able 
to size to treat 
the entire 
Drainage area 
upstream. May 
need to use 
multiple 
practices up 
Brook Rd and 
elsewhere to 
decrease 
burden on this 
location
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5 70 Utilities TreeImp None PubLocal Res Low Fair Utitlities 
directly 
beneath 
proposed 
practice may be 
impossible to 
work around

5 71 Utilities TreeImp None PubLocal Res Low Fair Road may need 
to be regraded 
to get water to 
practice(s). 
Utilities 
directly 
beneath 
proposed 
practice may 
make it 
impossible to 
install

5 72 Utilities TreeImp Invert PubLocal Res Low Fair Street may 
need to be 
regraded to get 
water to 
practice(s). 
Utilities may 
make 
installation 
impossible or 
highly difficult

23 73 Access Slope TreeImp Unknown Trans Low Fair Would be 
extremely 
difficult to 
install a asmall 
practice for a 
small drainage 
area. If work on 
the rail line 
was already 
being done then 
it might  make 
sense to install 
at that time
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extremely 
difficult to 
install a asmall 
practice for a 
small drainage 
area. If work on 
the rail line 
was already 
being done then 
it might  make 
sense to install 
at that time

42 74 Utilities Invert Other PubLocal Res Medium Good INfiltration 
chambers could 
be installed 
under the 
street 
depending on 
the location of 
all utilities. 

43 75 PropertyAqu Invert TreeImp PrivInd Res High Fair Good location if 
homeowners 
would agree on 
installation. 

32 76 Utilities Slope None PubLocal Res Low Fair Slope of the 
street and the 
abundance of 
utilities in teh 
area make this 
a difficult 
location. If 
these obstacles 
could be 
overcome the 
soils should be 
excellent for 
infiltration
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Appendix 5 
 
 
 

a) Milton Water Sampling Data 
b) Water Sampling Field Sheet 

c) Sumner St. Sampling Locations 
d) Wendell Park Sampling Locations 
e) Lafayette St. Sampling Locations 

 



 



Site ID Date Time Bacteria Ammonia Surfactants Temp

Lafayette 6/7/2013 11:15AM >24,196 0.107 0 15

Lafayette Stream 6/7/2013 11:10AM 278 0 0 17.5

Wendell Park 1 6/7/2013 10:08AM 24196 0.451 0 14.5

Wendell Park 2 6/7/2013 10:11AM 12033 0.116 0 14.5

Wendell Park 3 6/7/2013 10:15AM 3654 0.071 0 14.5

Wendell Park 4 6/7/2013 10:18AM 24196 0.08 0 14.5

Wendell Park 5 6/7/2013 10:27AM 7701 0.036 0 14.5

Wendell Park 6 6/7/2013 10:29AM >24,196 0.154 0 14.5

Wendell Stream 1 6/7/2013 10:21AM 17329 0.071 0 17.5

Wendell Stream 2 6/7/2013 10:32AM 15531 0.019 0 17.5

Wendell Stream 3 6/7/2013 10:40AM 14136 0.027 0 17.5

Sumner 1 6/7/2013 10:40AM 14136 ND 0 16

Sumner 2 6/7/2013 10:49AM 2382 0.002 0 15

Sumner 3 6/7/2013 11:25AM 1723 0.008 0 16

Sumner Stream 1 6/7/2013 10:42AM 794 ND 0 17.5

Sumner Stream 2 6/7/2013 11:19AM 801 0.027 0 18

Sumner Stream 3 6/7/2013 11:28AM 798 0.085 0 17.5

Lafayette 6/13/2013 2:30PM 121 0.144 0 17

Lafayette Stream 6/13/2013 2:35PM 97 0.011 0 18

Sumner 1 6/13/2013 2:45PM 703 0 0 16.5

Sumner Stream 1 6/13/2013 2:48PM 377 0 0 18

Sumner 2 6/13/2013 2:58PM 379 0 0 16.5

Sumner Stream 2 6/13/2013 3:00PM 279 0 0 18

Sumner 3 6/13/2013 3:08PM 315 0.04 0 18.5

Sumner Stream 3 6/13/2013 3:15PM 318 0 0 18

Wendell Park 1 6/13/2013 3:37PM 6867 0.065 0 17

Wendell Park 2 6/13/2013 3:40PM 4569 0.196 0 17

Wendell Park 3 6/13/2013 3:55PM 8664 0.128 0 17.5

Wendell Park 4 6/13/2013 3:58PM 8664 0.081 0 16.5

Wendell Park 5 6/13/2013 3:25PM 9804 0.009 0 18.5

Wendell Park 6 6/13/2013 3:22PM 11199 0.009 0 18.5

Wendell Stream 1 6/13/2013 3:49PM 11199 0 0 18

Wendell Stream 2 6/13/2013 3:50PM 10462 0.019 0 17

Wendell Stream 3 6/13/2013 3:30PM 3255 0.044 0 17



Site ID Date Time Bacteria (MPN) Ammonia (mg/L) Surfactants (mg/L) Temp (C°)

Lafayette 6/7/2013 11:15AM >24,196 0.107 0.0 15.0

Lafayette 6/13/2013 2:30PM 121 0.144 0.0 17.0

Sumner 1 6/7/2013 10:40AM 14,136 ND 0.0 16.0

Sumner 1 6/13/2013 2:45PM 703 0.000 0.0 16.5

Sumner 2 6/7/2013 10:49AM 2,382 0.002 0.0 15.0

Sumner 2 6/13/2013 2:58PM 379 0.000 0.0 16.5

Sumner 3 6/7/2013 11:25AM 1,723 0.008 0.0 16.0

Sumner 3 6/13/2013 3:08PM 315 0.040 0.0 18.5

Wendell Park 1 6/7/2013 10:08AM 24,196 0.451 0.0 14.5

Wendell Park 1 6/13/2013 3:37PM 6,867 0.065 0.0 17.0

Wendell Park 2 6/7/2013 10:11AM 12,033 0.116 0.0 14.5

Wendell Park 2 6/13/2013 3:40PM 4,569 0.196 0.0 17.0

Wendell Park 3 6/7/2013 10:15AM 3,654 0.071 0.0 14.5

Wendell Park 3 6/13/2013 3:55PM 8,664 0.128 0.0 17.5

Wendell Park 4 6/7/2013 10:18AM 24,196 0.080 0.0 14.5

Wendell Park 4 6/13/2013 3:58PM 8,664 0.081 0.0 16.5

Wendell Park 5 6/7/2013 10:27AM 7,701 0.036 0.0 14.5

Wendell Park 5 6/13/2013 3:25PM 9,804 0.009 0.0 18.5

Wendell Park 6 6/7/2013 10:29AM >24,196 0.154 0.0 14.5

Wendell Park 6 6/13/2013 3:22PM 11,199 0.009 0.0 18.5

Maximum >24,196 0.451 0.0 18.5

Minimum 121 ND 0.0 14.5

Average 9,485 0.089 0.0 16.1



Site ID Date Time Bacteria (MPN) Ammonia (mg/L) Surfactants (mg/L) Temp (C°)

Lafayette Stream 6/7/2013 11:10AM 278 0.000 0.0 17.5

Lafayette Stream 6/13/2013 2:35PM 97 0.011 0.0 18.0

Sumner Stream 1 6/7/2013 10:42AM 794 ND 0.0 17.5

Sumner Stream 1 6/13/2013 2:48PM 377 0.000 0.0 18.0

Sumner Stream 2 6/7/2013 11:19AM 801 0.027 0.0 18.0

Sumner Stream 2 6/13/2013 3:00PM 279 0.000 0.0 18.0

Sumner Stream 3 6/7/2013 11:28AM 798 0.085 0.0 17.5

Sumner Stream 3 6/13/2013 3:15PM 318 0.000 0.0 18.0

Wendell Stream 1 6/7/2013 10:21AM 17,329 0.071 0.0 17.5

Wendell Stream 1 6/13/2013 3:49PM 11,199 0.000 0.0 18.0

Wendell Stream 2 6/7/2013 10:32AM 15,531 0.019 0.0 17.5

Wendell Stream 2 6/13/2013 3:50PM 10,462 0.019 0.0 17.0

Wendell Stream 3 6/7/2013 10:40AM 14,136 0.027 0.0 17.5

Wendell Stream 3 6/13/2013 3:30PM 3,255 0.044 0.0 17.0

Maximum 17,329 0.085 0.0 18.0

Minimum 97 ND 0.0 17.0

Average 5,404 0.023 0.0 17.6
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Time Ammonia Temp

Sample ID Bacteria Surfactants

Time Ammonia Temp

Sample ID Bacteria Surfactants

Time Ammonia Temp

Sample ID Bacteria Surfactants

Time Ammonia Temp
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a) Milton Conceptual Design Report 
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June 14, 2013 
 
 
Mr. William Guenther 
Neponset River Watershed Association 
2173 Washington Street 
Canton, MA  02021 
 
RE: Stormwater BMP’s 
 MA DEP 604(b) Program 
 Town of Milton, MA 
 
Dear Mr. Guenther: 
 
In accordance with our February, 2013 agreement, this letter report details the initial screening, site 
ranking, and preliminary design for Stormwater Best Management Practices (BMP’s) at different 
areas within the Town of Milton, MA. 
 
Background   
 
The Neponset River Watershed Association (NepRWA) partnered with the Town of Milton, MA, 
to conduct a BMP retrofit feasibility survey within the Town under funding from the 
Massachusetts DEP’s 604(b) Program. The goal of this project was to identify sites in the Town 
that were suitable for retrofitting with structural stormwater BMPs and to develop conceptual 
designs for BMPs at those sites to restore and maintain primary contact recreation and other 
designated uses.  Environmental Partners Group (EPG) was selected by the Town and NepRWA to 
assist them in this effort. 
 
Initial Screening 
 
EPG met with NepRWA and Town representatives on January 11, 2013 at NepRWA’s offices in 
Canton, MA to develop an initial list of 15 potential BMP retrofit sites in Milton.  Subsequently, on 
March 11th, the group met again at Milton’s Town Hall to discuss the list of 15 sites in more detail 
and to determine whether each was worth a field visit and inclusion in a ranking matrix.  The 
results of those discussions are tabulated below; of the 15 evaluated, 7 were removed from further 
consideration.  The eight remaining are shown in a Figure attached in Appendix A. 
 
Location Disposition Rationale 
Milton Health Care Parking Lot Exclude DCR/Fuller Village Access 
Milton Street Include  
Lincoln Street Parking Lot/Kelly Field Include  
Wendell Park Include  
Gulliver Street Include  
Elm Street Include  
Brook Rd. – from Central to Canton Exclude Space Constraints 
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Location Disposition Rationale 
Sumner Street Park Include  
Lafayette Street Include  
Cliff Road Extension Exclude MBTA Access/Small Watershed 
Capen Street – North End Exclude MBTA Access/Small Watershed 
Ulin Rink Parking/Entrance Exclude DCR Access 
Milton Council on Aging Exclude Small Watershed 
Meetinghouse Lane Include  
Blue Hills Trailside Museum Parking Exclude DCR Access 
   
Site Ranking 
 
Following field visits to the eight sites on March 26th, they were each ranked out of a possible 100 
points based on a number of components, including: 

 Water Quality Benefits (40 points); 
 Site Characteristics (30 points); 
 Constructability (20 points); 
 Maintenance Access (5 points); and 
 Public Education (5 points). 

 
The matrix is attached as Appendix A.  Wendell Park, the Lincoln Street Parking Lot, and 
Lafayette Street were initially ranked in the “top 3” site for further design development/field 
investigation.  This included a more detailed site visit and advancement of a test pit (if applicable 
to the BMP design) at each of the three locations to verify groundwater table elevation and soil 
type.  Following the advancement of test pits at the Lincoln Street Parking lot which showed 
soils with poor percolation rates, it was removed from further consideration and Sumner Street 
replaced it in the top 3.  
 
Conceptual Designs 
 
The conceptual designs/cost estimates for Wendell Park, Lafayette Street, and Sumner Street Park 
are attached as Appendices B, C, and D, respectively.  Less detailed construction estimates for the 
remaining five sites are attached in Appendix E.   
 
Should you have any questions or concerns regarding the enclosed documents or the project in 
general, please do not hesitate to contact me.  You can reach me via e-mail 
(ccf@envpartners.com) or telephone 617-657-0254.   
 
We have very much enjoyed this project with the Neponset River Watershed Association and the 
Town of Milton DPW and look forward to future projects with both organizations. 
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Very Truly Yours, 
Environmental Partners Group, Inc. 
 

 
C. Carter Fahy, P.E., LSP 
Principal 
 
Attachments: 
 

A. Ranking Matrix 
B. Wendell Park Conceptual Design/Cost 
C. Lafayette Street Conceptual Design/Cost 
D. Sumner Street Park Conceptual Design/Cost 
E. Remaining Sites – Design/Cost 

 
cc: John Thompson, Town Engineer, Town of Milton DPW 

Dale Horsman, Town of Milton DPW  
 Steven Belanger, EPG 
 File
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RANKING MATRIX 

   



Town of Milton

Stormwater BMP's

Ranking

June, 2013

Appendix A

4.0 
MAINTENANCE

5.0 PUBLIC 
EDUCATION

(5 Points) (5 Points)

Location Description
Impervious 

Area 
Treated

Total 
Area 

Treated

Water 
Quality 
Volume 
Treated

Type of 
Pollutant 
Treated

Location Current 
Treatment

High 
Traffic 
Area

Cost of 
Construction

Area 
Required

Available 
Land

Groundwater 
& Soil 

Constraints

Maintenance 
Access

Public Visibility & 
Awareness

Total 
Score RANK

1. Milton Street 10 7 3 3 3 3 8 3 5 5 5 5 1 61 8

2. Wendell Park 10 6 10 10 10 10 6 3 5 3 1 5 5 84 3

3. Gulliver Street 10 6 6 6 6 10 6 3 3 1 1 5 1 64 T6

4. Kelly Field 10 7 10 10 10 10 8 5 5 1 1 5 5 87 1

5. Meetinghouse Lane 10 9 6 6 6 10 6 1 5 1 3 5 1 69 5

6. Lafayette Street 10 7 6 6 10 6 6 5 5 5 3 5 5 79 4

7. Sumner Street 10 7 10 10 10 6 8 3 3 5 3 5 5 85 2

8. Elm Street 10 6 6 6 6 10 6 3 3 1 1 5 1 64 T6

3.0 Constructability

(20 Points)

Location
1.0 WATER QUALITY BENEFITS

(40 Points)

2.0 SITE CHARACTERISTICS

(30 Points)

Neponset River Watershed Association Environmental Partners Group, Inc.
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May 17, 2013 
 
 
Mr. William Guenther 
Neponset River Watershed Association 
2173 Washington Street 
Canton, MA  02021 
 
RE: Stormwater BMP’s 
 Town of Milton, MA 

Wendell Park Area 
 
Dear Mr. Guenther: 
 
Environmental Partners Group, Inc. (EPG) is submitting this design package for the selected 
Stormwater Best Management Practices (BMP’s) for the Wendell Park Area in Milton, MA.  This 
project involves retrofitting stormwater BMP’s considering various site constraints and 
preferences.   
 
The Wendell Park area is located in the central part of Milton near the Police Station, Town Hall, 
and High School.  It is a dense residential area that receives a large amount of stormwater runoff 
from impervious pavement.  There are currently no catch basins or stormwater structures along the 
two main roadways that dominate the area, aside from 21 8-inch diameter pipes that allow runoff 
from impervious surfaces to discharge directly from the roadway into a tributary of Pine Tree 
Brook.  Pine Tree Brook is considered an EPA Category 5 TMDL-impaired waterbody due to 
pathogens, low dissolved oxygen and organic enrichment.  
 
Wendell Park is located between the two main roadways which border it and is used at a high level 
by neighbors and residents due to its large, open, grassy coverage.  Following an evaluation of over 
a dozen sites in Milton, this area was selected as a “top 3” candidate for stormwater BMP design 
because of its available space, its discharge area to a distressed waterbody, the amount of 
impervious surface treated, and technical ability to retrofit a Low Impact Development (LID) 
Stormwater BMP. 
 
Three test pits were performed on May 1, 2013 in order to determine groundwater elevation and 
soil type (sieve and infiltration rates), which are key factors in choosing a Stormwater BMP.  
Based on the sieve analyses, the soils were classified using the USDA Soil Texture Calculator, and 
based on the soil texture classification, and infiltration rates were determined using the Rawls 
Rates.  The following two types of soils were determined to be at the site: Sandy Loam (B soil with 
an infiltration rate of 1.02 in/hr), and Loam/Silt Loam (B/C soil with infiltration rate between 0.27 
and 0.52 in/hr).   
 
Considering the size and use of the site, soil type, existing utilities and stormwater controls, and 
groundwater elevations observed, a Stormwater BMP design was chosen.  Key limitations of the 
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site include low infiltration rates, high groundwater, existing retaining walls at the stream banks, 
aesthetic concerns of neighbors and residents, and a relatively large impervious area.  These key 
limitations (largely the lack of infiltration) triggered the selection of a filtering mechanism design.  
Cost concerns triggered a desired size of the filter.  Based on the size of the desired tree filter 
(Filterra 4’x6’ Bioretention System), and the recommended contributing drainage area (up to 0.32 
acres), a total of 6 tree filter systems were selected for use for the entire site.  
 
The 4’x6’ Filterra Bioretention System can treat up to 0.32 acres of impervious area (based on 
Filterra’s Northeast Region Engineering Design Assistance Kit, and Recommended Commercial 
Contributing Drainage Area, where C=0.85).  This system is designed to treat the first flush of a 
rain event (1” of rain over the impervious area).  The expected maximum flow rate for this system 
is 0.056 cf/s.  Based on Filterra’s Northeast Region Engineering Design Assistance Kit, the system 
can treat 90% of the annual runoff.  The annual runoff has been calculated to be 41.55 inches 
(based on average annual precipitation).  Therefore, the system can treat 37.4 inches of rain 
annually (221,700 cubic feet/1.65 million gallons) over the 1.63 acres of impervious surface.  Due 
to the expected flow rate capacity of the system, the system is recommended to be designed with 
an overflow.  The current preliminary design for Wendell Park involves 6 systems, using existing 
pipes as overflows for each system.  All other existing pipes are proposed to be capped/plugged.   
 
It has been calculated that the annual removal totals for the six 4’x6’ Filterra Bioretention Systems 
is approximately  2,163 lbs of TSS, 4.25 lbs of TP, 8.48 lbs of TN, and 147,402 billion colonies of 
Fecal Coliform.  The systems will treat 37.4 inches of rain annually.  The total estimated 
construction cost for this proposed design is $146,190.  However, the option of installing fewer 
systems now (and possibly installing the remainder at a later date) to lower the cost in order to 
potentially install BMP’s elsewhere on another site is a possibility.  Other opportunities to reduce 
the costs include use of Town-owned forces to self-perform much of the work (e.g., shallow 
swales) and Construction Administration/Resident Engineering. 
 
Should you have any questions or concerns regarding the enclosed documents or the project in 
general, please do not hesitate to contact me.   
 
You can reach me via e-mail (ccf@envpartners.com) or telephone 617-657-0254. 
 

Very Truly Yours, 
Environmental Partners Group, Inc. 
 

 
C. Carter Fahy, P.E., LSP 
Principal 
 
Attachments: 
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1. Selected BMP Information 
2. Retrofit Design Summary Table 
3. Runoff and Pollutant Load Calculations Table 
4. Pollutant Removal Calculations Table 
5. Cost Estimate 
6. Drainage Area Plan 
7. Conceptual Design Plan 
8. Test Pit Logs 
9. Test Pit Sieve Analysis Results 

 
cc: John Thompson, Town Engineer, Town of Milton DPW 

Dale Horsman, Town of Milton DPW  
 Steven Belanger, EPG 
 File 
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ATTACHMENT 1 

SELECTED BMP INFORMATION 



®

Bioretention Systems

www.fi lterra.com

Filterra® modifi ed recessed tops 
allow a seamless integration using 
pavers, mulch or sod. 

NOTE: Modifi ed recessed tops 
increase the depth of the Filterra® 
invert out.  

Modifi ed recessed top with sod

Modifi ed recessed top prior to shipping

Filterra® Modifi ed Options: Recessed Tops

35
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ATTACHMENT 2 

RETROFIT DESIGN SUMMARY TABLE 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Retrofit Design Summary Table
Wendell Park Area May 2013

BMP Designation 
Number

Catchment Area 
Description

Stormwater Best 
Management 

Practice
Drainage Area 

(sf)

1-inch Water 
Quality Volume 

(cf)

Water Quality 
Volume Treated 

(cf)
% Water Quality 
Volume Treated

Construction 
Cost

Annual O&M 
Cost

Bioretention Filtration 
1 Wendell 1 System 13,068.00 1,089.00 1,089.00 100.00% $13,000.00 $500.00

2 Wendell 2
Bioretention Filtration 

System 8,712.00 726.00 726.00 100.00% $13,000.00 $500.00

3 Wendell 3
Bioretention Filtration 

System 10,890.00 907.50 907.50 100.00% $13,000.00 $500.00

4 Wendell 4
Bioretention Filtration 

System 13,329.36 1,110.78 1,110.78 100.00% $13,000.00 $500.00

5 Wendell 5
Bioretention Filtration 

System 9,452.52 787.71 787.71 100.00% $13,000.00 $500.00

6 Wendell 6
Bioretention Filtration 

System 15 681 60 1 306 80 1 306 80 100 00% $13 000 00 $500 006 Wendell 6 System 15,681.60 1,306.80 1,306.80 100.00% $13,000.00 $500.00

Notes:
1.  Assume all runoff is from impervious area
2.  Each system can treat 90% of annual runoff.
3.  Maximum flow rate is 0.056 cf/s for the system, and anything above will divert to bypass.



  

ATTACHMENT 3 

RUNOFF AND POLLUTANT LOAD CALCULATIONS TABLE 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Runoff and Pollutant Load Calculations
Wendell Park Area May 2013

BMP Designation 
Number

Catchment Area 
Description

Stormwater Best 
Management Practice

(A) Drainage 
Area (ac) (R) Runoff (in) (L) Annual TSS (lbs) (L) Annual TP (lbs) (L) Annual TN 

(lbs)
(L) Annual FC 

(billion colonies)

1 Wendell 1
Bioretention Filtration 

System
0.30 41.55 484.57 1.55 3.94 47,507.54

2 Wendell 2
Bioretention Filtration 

System
0.20 41.55 323.05 1.03 2.63 31,671.70

3 Wendell 3
Bioretention Filtration 

System
0.25 41.55 403.81 1.29 3.29 39,589.62

4 Wendell 4
Bioretention Filtration 

System
0.31 41.55 494.27 1.58 4.02 48,457.70

5 Wendell 5
Bioretention Filtration 

System
0.22 41.55 350.51 1.12 2.85 34,363.79

6 Wendell 6
Bioretention Filtration 

0 36 41 55 581 49 1 86 4 73 57 009 056 Wendell 6
System

0.36 41.55 581.49 1.86 4.73 57,009.05

Coefficients for Use in Polluted Load Calculations1:

Landuse % Impervious (C) TSS (mg/l) (C) TP (mg/l) (C) TN (mg/l) Fecal Coliform 
(1,000 colonies/ml)

Residential Street 100% 172 0.55 1.40 37

Pollutant Loading Formulas - The Simple Method1, 3:

For TSS, TP, & TN: For Fecal Coliform (FC): For Annual Runoff (R):
L 0 226 * R * C * A L 103 * R * C * A R P * P * RL = 0.226 * R * C * A L = 103 * R * C * A R = P * Pj * Rv

Where: L = Annual load (lbs) Where: L = Annual load (billion colonies) Where: R = Annual runoff (inches)
R = Annual runoff (inches) R = Annual runoff (inches) P = Annual rainfall (inches) = 48.62

C = Pollutant Concentration (mg/l) C = Bacteria concentration (1,000 colonies/ml)
A = Area (acres) A = Area (acres)

0.226 = Unit Conversion Factor 103 = Unit Conversion Factor Rv = Runoff coefficient = 0.05 + 0.9 Ia
Ia = Impervious fraction (%)

Pj = Fraction of rainfall events that 
produce runoff (assume 0.9) 

References:

1.  New York State Stormwater Management Design Manual, Appendix A-The Simple Method to Calculate Urban Stormwater Loads

http://www.dec.ny.gov/docs/water_pdf/simple.pdf

2.  Weatherbase - Average Annual Precipitation

http://www.weatherbase.com/weather/weather.php3?s=744920&cityname=Dedham-Massachusetts-United-States-of-America

3.  The Simple Method: http://stormwatercenter.net/



  

ATTACHMENT 4 

POLLUTANT REMOVAL CALCULATIONS TABLE 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Runoff and Pollutant Removal Calculations
Wendell Park Area May 2013

BMP 
D i ti

Catchment 
A Stormwater Best (A) Drainage TSS Removal TP Removal TN Removal Fecal Coliform Annual TSS Annual TP Annual TN Annual FC 

R d (billi

Quantity of Pollutant RemovedBMP Removal Efficiency

Designation 
Number

Area 
Description Management Practice

( ) g
Area (ac) (%) (%) (%) Removal (%) Removed (lbs) Removed (lbs) Removed (lbs) Removed (billion 

colonies)

1 Wendell 1
Bioretention Filtration 

System
0.30 82.0% 50.4% 39.5% 57.0% 397.35 0.78 1.56 27,079.30

2 Wendell 2
Bioretention Filtration 

System
0.20 82.0% 50.4% 39.5% 57.0% 264.90 0.52 1.04 18,052.87

3 Wendell 3
Bioretention Filtration 

System
0.25 82.0% 50.4% 39.5% 57.0% 331.12 0.65 1.30 22,566.08

4 Wendell 4
Bioretention Filtration 

S t
0.31 82.0% 50.4% 39.5% 57.0% 405.30 0.80 1.59 27,620.894 Wendell 4

System
0.31 82.0% 50.4% 39.5% 57.0% 405.30 0.80 1.59 27,620.89

5 Wendell 5
Bioretention Filtration 

System
0.22 82.0% 50.4% 39.5% 57.0% 287.42 0.56 1.13 19,587.36

6 Wendell 6
Bioretention Filtration 

System
0.36 82.0% 50.4% 39.5% 57.0% 476.82 0.94 1.87 32,495.16

2,162.91 4.25 8.48 147,401.66

Annual Calculated Pollutant Load (from Runoff and Pollutant Load Calculations)

Wendell Total Removal = 

Annual Calculated Pollutant Load (from Runoff and Pollutant Load Calculations)

BMP 
Designation 

Number

Catchment Area 
Description

Annual TSS 
(lbs)

Annual TP 
(lbs)

Annual TN 
(lbs)

Annual FC 
(billion 

colonies)

1 Wendell 1 484.57 1.55 3.94 47,507.54
2 Wendell 2 323.05 1.03 2.63 31,671.70
3 Wendell 3 403.81 1.29 3.29 39,589.62
4 Wendell 4 494.27 1.58 4.02 48,457.70
5 Wendell 5 350.51 1.12 2.85 34,363.79
6 Wendell 6 581.49 1.86 4.73 57,009.056 e de 6 58 9 86 3 5 ,009 05

BMP Removal Efficiencies for Filterra Bioretention System

Source TSS Removal (%) TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform or 
Bacteria (%)

Filterra 
(manufacturer)

85% 60% - 70% 0.43% 57% - 76%*

MASTEP 
R i

82% 50.4% - 68.3% 39.5% (TKN) N/A
Review     

8 % 50 % 68 3% 39 5% ( )

MA SW 
Handbook (sand 
& organic filters)

80% w/Pretreatment 10% - 50% 20% - 40% N/A

NY State SW 
Handbook 
(filtering 

practices)

85% 60% 40% 35%

*Standard BlendStandard Blend

Note: Bold-faced values are the selected removal efficiencies

References:

1.  The Massachusetts Stormwater Technology Evaluation Project (MASTEP)

http://www.mastep.net/

2.  New York State Stormwater Management Design Manual, Appendix A-The Simple Method to Calculate Urban Stormwater Loads

http://www.dec.ny.gov/docs/water_pdf/simple.pdf

3.  Filterra: http://filterra.com/

4.  Massachusetts Stormwater Handbook, Volume 2, Chapter 2: Structural BMP Specifications for the Massachusetts Stormwater Handbook

http://www mass gov/dep/water/laws/v2c2 pdfhttp://www.mass.gov/dep/water/laws/v2c2.pdf
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CONSTRUCTION COST ESTIMATE 

 

 

 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Preliminary Construction Cost Estimate
Wendell Park Area

References:
  A.  MAPC South Shore Consortium Bid Prices 2013.
  B.  MA DOT Weighted Bid Prices 2013.

Item Item Description Qty Unit Unit Cost Ext Cost Reference Notes

1 4'X6' Filterra Bioretention System 6 EA $13,000 $78,000 Filterra Assume O&M = $500/year/unit = $3,000/year.

2 12" Diameter Filter Sock for Erosion Control 600 LF $2 $1,200 MAPC
Allowance.  Assume erosion controls needed, 100 lf for 
each system.

3 6" SDR-35 PVC Piping 500 LF $30 $15,000 EPG Judgement

4 Loam Borrow 200 CY $30 $6,000 EPG Judgement Allowance.

5 Seeding 650 SY $1 $650 EPG Judgement Allowance.

Construction Subtotal $100,850

Permitting $5,000 Conservation Commission Notice of Intent/Hearing

General Conditions (10%) $10,085 Bonds, Insurance, Mobilization

Const. Admin/Resident Engineering (15%) $15,128

Contingency (15%) $15,128

Total Construction Cost $146,190
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DRAINAGE AREA PLAN 
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CONCEPTUAL DESIGN PLAN 
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TEST PIT LOGS 



Project: NepRWA - MILTON BMP'S

Location: MILTON, MA Test Pit No: TP- 3
Client: TOWN OF MILTON Location: Wendell Park Between Pipes 1 & 2

Contractor/Operator: Approx. Ground Elevation: 71

Equipment: John Deere 410 E Datum: NAVD 88

Weather: Sunny, 60's Project No. 299-1301

Performed By: SDB Date: Time Started: 10:00 AM

Checked By: CCF Date: Time completed: 10:30 AM

Sample Excavation Boulder Remark
No. Effort Count No.

(feet)

0" - 48" Dark brown silty loamy soil w traces of gravel and rocks. E A 1
Consistent material for entire test pit.  Some large boulders.
Possibly ledge or large rock at 4'. Broke through with machine and 
groundwater directly below.

LEGEND

REMARKS:

Total depth of test pit =4 feet Size Range   Letter

Depth to ground water= 4 feet 6"-18"     A

18"-36"     B

1 Composite soil sample of this test pit and test pit #4 collected and transported  36" Plus     C

to the laboratory for Gradation Analysis.

W = 2'
Volume (cy)

0.89 L = 3' NORTH

ENVIRONMENTAL PARTNERS GROUP, INC. Page 1 of 1

Strata 
Depth

    EXPLORATORY TEST PIT LOG
1900 Crown Colony 
Drive, Suite 402                
Quincy, MA 02169        
(617) 657-0200

Boulder Count

5/6/2013

5/1/2013

TOWN OF MILTON

Soil Description

Pit Dimensions

Excavation

Effort

E = Easy

M = Moderate

D = Difficult

2'x3'x4'



Project: NepRWA - MILTON BMP'S

Location: MILTON, MA Test Pit No: TP- 4
Client: TOWN OF MILTON Location: Wendell Park Between Pipes 4 & 5

Contractor/Operator: Approx. Ground Elevation: 69

Equipment: John Deere 410 E Datum: NAVD 88

Weather: Sunny, 60's Project No. 299-1301

Performed By: SDB Date: Time Started: 10:30 AM

Checked By: CCF Date: Time completed: 11:00 AM

Sample Excavation Boulder Remark
No. Effort Count No.

(feet)

0" - 36" Sandy loam w roots and organics. Some scattered pockets of clay. E A 1
Soil wet below 24"

LEGEND

REMARKS:

Total depth of test pit =3 feet Size Range   Letter

Depth to ground water= 3 feet 6"-18"     A

18"-36"     B

1 Composite soil sample of this test pit and test pit #3 collected and transported  36" Plus     C

to the laboratory for Gradation Analysis.

W = 2'
Volume (cy)

0.89 L = 3' NORTH

ENVIRONMENTAL PARTNERS GROUP, INC. Page 1 of 1

1900 Crown Colony 
Drive, Suite 402                
Quincy, MA 02169        
(617) 657-0200

    EXPLORATORY TEST PIT LOG

TOWN OF MILTON

5/1/2013

5/6/2013

Soil Description
Strata 
Depth

Pit Dimensions

Boulder Count Excavation

Effort

E = Easy

M = Moderate

D = Difficult

2'x3'x4'



Project: NepRWA - MILTON BMP'S

Location: MILTON, MA Test Pit No: TP- 5
Client: TOWN OF MILTON Location: Wendell Park Between Pipes 13 & 14

Contractor/Operator: Approx. Ground Elevation: 61.5

Equipment: John Deere 410 E Datum: NAVD 88

Weather: Sunny, 60's Project No. 299-1301

Performed By: SDB Date: Time Started: 11:00 AM

Checked By: CCF Date: Time completed: 11:30 AM

Sample Excavation Boulder Remark
No. Effort Count No.

(feet)

0" - 12" Sandy loam with traces of gravel E A

12" - 24" Loamy sand with traces of gravel E A

24" - 34" Clay E A

34" - 44" Brown silty sand E A

44" - 54" Brown silty sand with traces of gravel E A 1

LEGEND

REMARKS:

Total depth of test pit =4.5 feet Size Range   Letter

Depth to ground water= Not Observed 6"-18"     A

18"-36"     B

1 Composite soil sample of this test pit collected and transported  36" Plus     C

to the laboratory for Gradation Analysis.

W = 2'
Volume (cy)

0.89 L = 3' NORTH
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Soil Description
Strata 
Depth

Pit Dimensions

Boulder Count Excavation

Effort

E = Easy

M = Moderate

D = Difficult

2'x3'x4'
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May 24, 2013 
 
 
Mr. William Guenther 
Neponset River Watershed Association 
2173 Washington Street 
Canton, MA  02021 
 
RE: Stormwater BMP’s 
 Town of Milton, MA 

Lafayette Street Area 
 
Dear Mr. Guenther: 
 
Environmental Partners Group, Inc. (EPG) is submitting this design package for the selected 
Stormwater Best Management Practices (BMP’s) for the Lafayette Street area in Milton, MA.  
This project involves retrofitting stormwater BMP’s considering various site constraints and 
preferences.   
 
Following an evaluation of over a dozen sites in Milton, this area was selected as a “top 3” 
candidate for stormwater BMP design because of its potential relatively low cost, available space, 
its discharge area to a distressed waterbody, the amount of impervious surface treated, and 
technical ability to retrofit a Low Impact Development (LID) Stormwater BMP. 
 
The Lafayette Street area is located between Blue Hill Avenue (Route 138) and Popes Pond/Pine 
Tree Brook.   It is a dense residential area that receives stormwater runoff from impervious 
surfaces.  There are currently stormwater systems in the area (catch basins, manholes, piping) that 
interconnect and eventually discharge directly into Pine Tree Brook, via drainage piping from 
Lafayette Street.  A 350-foot long exposed drain pipe carries the collected stormwater east from the 
eastern paved limits of Lafayette Street to Pine Tree Brook.  Pine Tree Brook is considered an EPA 
Category 5 TMDL-impaired waterbody due to pathogens, low dissolved oxygen and organic 
enrichment.  
 
The goal of the Stormwater BMP is to eliminate this direct discharge from impervious areas to 
Pine Tree Brook.  By removal of the pipeline, installation of pretreatment, the existing wetlands 
can serve as a BMP in filtering the stormwater runoff prior to its reaching Pine Tree Brook. The 
wetlands will function as a bioretention basin. 
 
The Stormwater BMP was designed based on the location of the site, the size of the impervious 
area, existing utilities, and abutting wetlands.  The physical size of the BMP is limited by the edge 
of pavement and drainage structures at the east end of Lafayette Street, privately owned land on the 
north and south sides of the cul de sac, and an existing walking path south of the 350-foot drain 
pipe.  In addition the area is assumed to have high groundwater based on the water observed within 
the wetlands to the east.   
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These site features triggered the selection of a sediment forebay just east of the Lafayette Street cul 
de sac, and the removal of the existing 350-foot drainage piping in order to allow the drainage to 
disperse freely from the drainage system into the wetlands.     
 
In addition, the installation of a berm is proposed within the manhole at the corner of Lafayette 
Street and Truro Lane, in order to promote all stormwater that is captured within the interconnected 
systems in the area to primarily flow to the east end of Lafayette Street and through the proposed 
BMP’s.  As a result, the outlet leading north from the manhole at the corner of Lafayette Street and 
Truro Lane will only be used as a secondary relief/overflow during large rain events, if the system 
at the east end of Lafayette Street reaches capacity.   
 
The total amount of impervious area within this watershed is 2.16 Acres, and the 1-inch Water 
Quality Volume (WQV) is 7,843 cubic feet.  Because of the large size of the existing vegetated 
wetlands east of the cul de sac and north of the foot path, it is assumed that the area has the 
capacity to treat the WQV.  According to the Massachusetts Stormwater Handbook, the 
recommended volume for the proposed forebay to pretreat water quality volume is 0.1-inch per 
impervious acre, or 784 cubic feet.  Due to the area constraints detailed above, and the desire to 
have minimal impacts on the existing wetlands east of the cul de sac (i.e., no build-out of the 
forebay into the wetlands), the pretreatment volume of the proposed forebay is proposed to be 516 
cubic feet. 
 
The annual runoff has been calculated to be 41.55 inches (based on average annual precipitation).  
It has been calculated that the annual removal totals for the proposed sediment forebay and existing 
wetland area (bioretention basin) is approximately 2,905 lbs of TSS, 3.58 lbs of TP, 8.21 lbs of 
TN, and 226,638 billion colonies of Fecal Coliform.  It is assumed that this system will treat 37.4 
inches of rain annually, which is 90% of the annual runoff (assume that 10% of the annual runoff 
will divert to the overflow/secondary outlet in the manhole at the corner of Lafayette Street and 
Truro Lane).  The total estimated construction cost for this proposed design is $79,170 with an 
annual O&M cost of $1,200.  Other opportunities to reduce the costs include use of Town-owned 
forces to self-perform much of the work (e.g., pipe removal) and Construction 
Administration/Resident Engineering. 
 
Should you have any questions or concerns regarding the enclosed documents or the project in 
general, please do not hesitate to contact me.  You can reach me via e-mail 
(ccf@envpartners.com) or telephone 617-657-0254. 
 

Very Truly Yours, 
Environmental Partners Group, Inc. 
 

 
C. Carter Fahy, P.E., LSP 
Principal 
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Attachments: 
 

1. Selected BMP Information 
2. Retrofit Design Summary Table 
3. Runoff and Pollutant Load Calculations Table 
4. Pollutant Removal Calculations Table 
5. Cost Estimate 
6. Drainage Area Plan 
7. Conceptual Design Plan 

 
cc: John Thompson, Town Engineer, Town of Milton DPW 

Dale Horsman, Town of Milton DPW  
 Steven Belanger, EPG 
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Description: A sediment forebay is a 
post-construction practice consisting 
of an excavated pit, bermed area, or 
cast structure combined with a weir, 
designed to slow incoming stormwater 
runoff and facilitating the gravity 
separation of suspended solids.  This 
practice is different from a sediment 
trap used as a construction period 
BMP.

Sediment Forebays

Advantages/Benefits:
Provides pretreatment of runoff before delivery •	
to other BMPs.
Slows velocities of incoming stormwater•	
Easily accessed for sediment removal•	
Longevity is high with proper maintenance•	
Relatively inexpensive compared to other •	
BMPs
Greater detention time than proprietary •	
separators

Disadvantages/Limitations:
Removes only coarse sediment fractions•	
No removal of soluble pollutants•	
Provides no recharge to groundwater•	
No control of the volume of runoff•	
Frequent maintenance is essential•	

Standard Description
2 - Peak Flow Provides no peak flow attenuation

3 - Recharge Provides no groundwater recharge

4 - TSS Removal MassDEP requires a sediment 
forebay as pretreatment before 
stormwater is discharged to an 
extended dry detention basin, wet 
basin, constructed stormwater 
wetland or infiltration basin. No 
separate credit is given for the 
sediment forebay. For example, 
extended dry detention basins 
with sediment forebays receive a 
credit for 50% TSS removal.  Wet 
basins and constructed stormwater 
wetlands with sediment forebays 
receive a credit for 80% TSS 
removal.  When they provide 
pretreatment for other BMPs, 
sediment forebays receive a 25% 
TSS removal credit.

5 - Higher 
Pollutant 
Loading

Recommended as a pretreatment 
BMP

6 -  Discharges 
near or to 

Critical Areas

Recommended as a pretreatment 
BMP

7 - 
Redevelopment

Usually not suitable due to land use 
constraints

Ability to meet specific standards

Pollutant Removal Efficiencies
Total Suspended Solids (TSS) - 25% •	
Nutrients (Nitrogen, phosphorus) - Insufficient •	
data
Metals (copper, lead, zinc, cadmium) - •	
Insufficient data
Pathogens (coliform, e coli) - Insufficient data•	
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Activity Frequency
Inspect sediment forebays Monthly
Clean sediment forebays Four times per year and when sediment depth 

is between 3 to 6 feet.

Maintenance

Special Features
MassDEP requires a sediment forebay as pretreatment before discharging to a dry extended detention 
basin, wet basin, constructed stormwater wetland, or infiltration basin. 

MassDEP uses the term sediment forebay for BMPs used to pretreat stormwater after construction is 
complete and the site is stabilized.  MassDEP uses the term sediment trap to refer to BMPs used for 
erosion and sedimentation control during construction.  For information on the design and construction 
of sediment traps used during construction, consult the Massachusetts Erosion and Sediment Control 
Guidelines for Urban and Suburban Areas: A Guide for Planners, Designers and Municipal Officials. 

adapted from the Vermont Stormwater Handbook
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Sediment Forebays
Design
Sediment forebays are typically on-line units, 
designed to slow stormwater runoff and settle out 
sediment. 

At a minimum, size the volume of the sediment 
forebay to hold 0.1-inch/impervious acre to pretreat 
the water quality volume.

When routing the 2-year and 10-year storms through 
the sediment forebay, design the forebay to withstand 
anticipated velocities without scouring.

A typical forebay is excavated below grade with 
earthen sides and a stone check dam.

Design elevated embankments to meet applicable 
safety standards.

Stabilize earth slopes and bottoms using grass seed 
mixes recommended by the NRCS and capable of 
resisting the anticipated shearing forces associated 
with velocities to be routed through the forebay.  
Use only grasses. Using other vegetation will reduce 
the storage volume in the forebay.  Make sure that 
the selected grasses are able to withstand periodic 
inundation under water, and drought- tolerant during 
the summer.  MassDEP recommends using a mix 
of grasses rather than relying upon a single grass 
species.

Alternatively, the bottom floor may be stabilized 
with concrete or stone to aid maintenance. Concrete 
floors or pads, or any hard bottom floor, greatly 
facilitate the removal of accumulated sediment.  

When the bottom floor is vegetated, it may be 
necessary to remove accumulated sediment by hand, 
along with re-seeding or re-sodding grasses removed 
during maintenance.

Design sediment forebays to make maintenance 
accessible and easy. If machinery is required 
to remove the sediment, carefully incorporate 
equipment access in the design. Sediment forebays 
may require excavation so concrete flooring may not 
always be appropriate. 

Include sediment depth markers to simplify 
inspections.  Sediment markers make it easy to 
determine when the sediment depth is between 3 
and 6 feet and needs to be removed. Make the side 
slopes of sediment forebays no steeper than 3:1. 
Design the sediment forebay so that the discharge 
or outflow velocity can control the 2-year peak 
discharge without scour. Design the channel 
geometry to prevent erosion from the 2-year peak 
discharge.

Do not confuse post-construction sediment forebays 
with the sediment traps used as a construction- 
period control. Construction-period sediment control 
traps are sized larger than forebays, because there is 
a greater amount of suspended solids in construction 
period runoff.  Construction-period sediment traps 
are sized based on drainage area and not impervious 
acre.  Never use a construction-period sediment trap 
for post-construction drainage purposes unless it is 
first brought off-line, thoroughly cleaned (including 
check dam), and stabilized before being made re-
operational.

Refer to the section of this chapter for information 
on the design of the check dam component of the 
sediment forebay.  Set the minimum elevation of the 
check dam to hold a volume of 0.1-inch of runoff/
impervious acre.  Check dam elevations may be 
uniform or they may contain a weir (e.g., when the 
top of the check dam is set to the 2-year or 10-year 
storm, and the bottom of the weir is set to the top 
of the 0.1-inch/impervious acre volume).  When a 
weir is included in a stone berm, make sure that the 
weir is able to hold its shape.  Fabric or wire may be 
required.

Unless part of a wet basin, post construction 
sediment forebays must be designed to dewater 
between storms.  Set the bottom of the forebay at a 
minimum of 2 feet above seasonal high groundwater, 
and place pervious material on the bottom floor to 
facilitate dewatering between storms. For design 
purposes, use 72 hours to evaluate dewatering, 
using the storm that produces either the ½ inch or 
1-inch of runoff (water quality volume) in a 24-hour 
period.  A stone check dam can act as a filter berm, 
allowing water to percolate through the check dam. 
Depending on the head differential, a stone check 
dam may allow greater dewatering than an earthen 
berm.
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Maintenance
Sediments and associated pollutants are removed 
only when sediment forebays are actually cleaned 
out, so regular maintenance is essential. Frequently 
removing accumulated sediments will make it 
less likely that sediments will be resuspended. At 
a minimum, inspect sediment forebays monthly 
and clean them out at least four times per year.  
Stabilize the floor and sidewalls of the sediment 
forebay before making it operational, otherwise the 
practice will discharge excess amounts of suspended 

sediments.  When mowing grasses, keep the grass 
height no greater than 6 inches.  Set mower blades 
no lower than 3 to 4 inches.  Check for signs of rilling 
and gullying and repair as needed. After removing 
the sediment, replace any vegetation damaged 
during the clean-out by either reseeding or re-
sodding.  When reseeding, incorporate practices 
such as hydroseeding with a tackifier, blanket, or 
similar practice to ensure that no scour occurs in 
the forebay, while the seeds germinate and develop 
roots.

MassDEP Stormwater Handbook, 1996

Check Dam/Stone Weir
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Bioretention Areas & Rain Gardens

Standard Description
2 - Peak Flow N/A

3 - Recharge An exfiltrating bioretention area provides groundwater recharge.

4 - TSS 
Removal

90% TSS removal credit with adequate pretreatment

5 - Higher 
Pollutant 
Loading

Can be used for certain land uses with higher potential pollutant loads if lined and sealed 
until adequate pretreatment is provided. Adequate pretreatment must include 44% TSS 
removal prior to infiltration. For land uses that have the potential to generate runoff with 
high concentrations of oil and grease such as high intensity use parking lots and gas stations, 
adequate pretreatment may also include an oil grit separator, sand filter or equivalent.  In 
lieu of an oil grit separator or sand filter, a filtering bioretention area also may be used as a 
pretreatment device for infiltration practices exfiltrating runoff from land uses with a potential 
to generate runoff with high concentrations of oil and grease.

6 -  Discharges 
near or to 

Critical Areas

Good option for discharges near cold-water fisheries.  Should not be used near bathing 
beaches and shellfish growing areas.

7 - 
Redevelopment

Suitable with appropriate pretreatment

Ability to meet specific standards

Pollutant Removal Efficiencies
Total Suspended Solids (TSS)  90% with vegetated filter strip or equivalent•	
Total Nitrogen    30% to 50% if soil media at least 30 inches•	
Total Phosphorus    30% to 90%•	
Metals •	 (copper, lead, zinc, cadmium)  40% to 90% 
Pathogens (coliform, e coli)  Insufficient data•	

Description: Bioretention is a technique that uses 
soils, plants, and microbes to treat stormwater 
before it is infiltrated and/or discharged. 
Bioretention cells (also called rain gardens in 
residential applications) are shallow depressions 
filled with sandy soil topped with a thick layer of 
mulch and planted with dense native vegetation. 
Stormwater runoff is directed into the cell via 
piped or sheet flow. The runoff percolates through 
the soil media that acts as a filter.
There are two types of bioretention cells: those 
that are designed solely as an organic filter 
filtering bioretention areas and those configured 
to recharge groundwater in addition to acting as 
a filter exfiltrating bioretention areas. A filtering 
bioretention area includes an impermeable 
liner and underdrain that intercepts the runoff 
before it reaches the water table so that it may 
be conveyed to a discharge outlet, other best 
management practices, or the municipal storm 
drain system.  An exfiltrating bioretention area  
has an underdrain that is designed to enhance 
exfiltration of runoff into the groundwater.
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Advantages/Benefits:
Can be designed to provide groundwater recharge and preserves the natural water balance of the site•	
Can be designed to prevent recharge where appropriate•	
Supplies shade, absorbs noise, and provides windbreaks•	
Can remove other pollutants besides TSS including phosphorus, nitrogen and metals•	
Can be used as a stormwater retrofit by modifying existing landscape or if a parking lot is being resurfaced•	
Can be used on small lots with space constraints•	
Small rain gardens are mosquito death traps•	
Little or no hazard for amphibians or other small animals•	

Disadvantages/Limitations:
Requires careful landscaping and maintenance•	
Not suitable for large drainage areas•	

Special Features:
Can be lined and sealed •	
to prevent recharge where 
appropriate
Adequate pretreatment is •	
essential
Not recommended in areas •	
with steep slope
Depth of soil media depends •	
on type of vegetation that is 
proposed
Soil media must be 30 inches •	
deep to achieve removal of 
nitrogen

Activity Frequency
Inspect and remove trash Monthly
Mow 2 to 12 times per year
Mulch Annually
Fertilize Annually
Remove dead vegetation Annually
Prune Annually

Maintenance

adapted from the Vermont Stormwater Manual
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Bioretention Areas & Rain Gardens
Not all bioretention cells are designed to exfiltrate. Only the 
infiltration requirements are applicable to bioretention cells 
intended to exfiltrate.

Applicability
Bioretention areas can provide excellent pollutant 
removal for the “first flush” of stormwater runoff. 
Properly designed and maintained cells remove 
suspended solids, metals, and nutrients, and can 
infiltrate an inch or more of rainfall. Distributed 
around a property, vegetated bioretention areas 
can enhance site aesthetics. In residential 
developments they are often described as “rain 
gardens” and marketed as property amenities. 
Routine maintenance is simple and can be handled 
by homeowners or conventional landscaping 
companies, with proper direction.

Bioretention systems can be applied to a wide 
range of commercial, residential, and industrial 
developments in many geologic conditions; they 
work well on small sites and on large sites divided 
into multiple small drainage areas. Bioretention 
systems are often well suited for ultra-urban settings 
where little pervious area exists. Although they 
require significant space (approximately 5% to 7% of 
the area that drains to them), they can be integrated 
into parking lots, parking lot islands, median strips, 
and traffic islands. Sites can be retrofitted with 
bioretention areas by replacing existing parking lot 
islands or by re-configuring a parking lot during 
resurfacing. On residential sites, they are commonly 
used for rooftop and driveway runoff.

Effectiveness
Bioretention areas remove pollutants through 
filtration, microbe activity, and uptake by plants; 
contact with soil and roots provides water quality 
treatment better than conventional infiltration 
structures. Studies indicate that bioretention areas 
can remove from 80% to 90% of TSS.  If properly 
designed and installed, bioretention areas remove 
phosphorus, nitrogen, metals, organics, and bacteria 
to varying degrees. 

Bioretention areas help reduce stress in watersheds 
that experience severe low flows due to excessive 
impervious cover. Low-tech, decentralized 
bioretention areas are also less costly to design, 
install, and maintain than conventional stormwater 
technologies that treat runoff at the end of the pipe.

Decentralized bioretention cells can also reduce 
the size of storm drain pipes, a major component 
of stormwater treatment costs. Bioretention areas 
enhance the landscape in a variety of ways: they 
improve the appearance of developed sites, provide 
windbreaks, absorb noise, provide wildlife habitat, 
and reduce the urban heat island effect.

Planning Considerations
Filtering bioretention areas are designed with 
an impermeable liner and underdrain so that 
the stormwater may be transported to additional 
BMPs for treatment and/or discharge. Exfiltrating 
bioretention areas are designed so that following 
treatment by the bioretention area the stormwater 
may recharge the groundwater. 

Both types of bioretention areas may be used to treat 
runoff from land uses with higher potential pollutant 
loads.  However, exfiltrating bioretention areas may 
be used to treat runoff from land uses with higher 
potential pollutant loads, only if pretreatment has 
been provided to achieve TSS removal of at least 44%.  
If the land use has the potential to generate runoff 
with high concentrations of oil and grease, other 
types of pretreatment, i.e., a deep sump catch basin 
and oil grit separator or a sand filter, is required prior 
to discharge of runoff to an exfiltrating bioretention 
area. A filtering bioretention area may also be 
used as a pretreatment device for an exfiltrating 
bioretention area or other infiltration practice that 
exfiltrates runoff from land uses with a potential to 
generate runoff with high concentrations of oil and 
grease.  

To receive 90% TSS removal credit, adequate 
pretreatment must be provided. If the flow is piped to 
the bioretention area a deep sump catch catch basin 
and sediment forebay should be used to provide 
pretreatment. For sheet flow, there are a number or 
pretreatment options. These options include:

A vegetated filter strip, grass channel or water •	
quality swale designed in accordance with the 
specifications set forth in Chapter 2.
A grass and gravel combination. This should •	
consist of at least 8 inches of gravel followed 
by 3 to 5 feet of sod. (source: North Carolina 
Stormwater Manual, 2007, http://h2o.enr.state.nc.us/su/
documents/Ch12-Bioretention_001.pdf)
Pea diaphragm combined with a vegetated filter •	
strip specially designed to provide pretreatment 
for a bioretention area as set forth in the following 
table. (source: Georgia Stormwater Manual and 
Claytor and Schuler 1996)
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Bioretention areas must not be located on slopes 
greater than 20%. When the bioretention area is 
designed to exfiltrate, the design must ensure vertical 
separation of at least 2 feet from the seasonal high 
groundwater table to the bottom of the bioretention 
cell.

For residential rain gardens, pick a low spot on the 
property, and route water from a downspout or sump 
pump into it. It is best to choose a location with full 
sun, but if that is not possible, make sure it gets at 
least a half-day of sunlight.

Do not excavate an extensive rain garden under large 
trees. Digging up shallow feeder roots can weaken 
or kill a tree. If the tree is not a species that prefers 
moisture, the additional groundwater could damage 
it. Size the bioretention area using the methodology 
set forth in Volume 3.  

Design
Size the bioretention area to be 5% to 7% of the area 
draining to it. Determine the infiltrative capacity 
of the underlying native soil by performing a soil 
evaluation in accordance with Volume 3. Do not use 
a standard septic system (i.e., Title 5) percolation test 
to determine soil permeability.

The depth of the soil media must be between 2 and 
4 feet. This range reflects the fact that most of the 
pollutant removal occurs within the first 2 feet of 
soil and that excavations deeper than 4 feet become 
expensive. The depth selected should accommodate 
the vegetation. If the minimum depth is used, only 
shallow rooted plants and grasses my be used. If 
there is a Total Maximum Daily Load that requires 
nitrogen to be removed from the stormwater 
dischrges, the bioretention area should have a soil 
media with a depth of at least 30 inches, because 
nitrogen removal takes place 30 inches below the 
ground surface. If trees and shrubs are to be planted, 
the soil media should be at least 3 feet.

Size the cells (based on void space and ponding 
area) at a minimum to capture and treat the required 
water quality volume (the first 0.5 inch or 1 inch 

of runoff) if intended to be used for water quality 
treatment (Stormwater Standard No. 4), the required 
recharge volume if used for recharge (Stormwater 
Standard No. 3), or the larger of the two volumes if 
used to achieve compliance with both Stormwater 
Standards 3 and 4. 

Cover the bottom of the excavation with coarse 
gravel, over pea gravel, over sand. Earlier designs 
used filter fabric as a bottom blanket, but more 
recent experiences show that filter fabric is prone to 
clogging.  Consequently, do not use fabric filters or 
sand curtains.  Use the Engineered Soil Mix below.

Engineered Soil Mix for Bioretention Systems 
Designed to Exfiltrate 

The soil mix for bioretention areas should be a •	
mixture of sand compost and soil.  

o 40 % sand, 
o 20-30% topsoil, and 
o 30-40% compost.

The soil mix must be uniform, free of stones, •	
stumps, roots or similar objects larger than 2 
inches.  Clay content should not exceed 5%.
Soil pH should generally be between 5.5-6.5, a •	
range that is optimal for microbial activity and 
adsorption of nitrogen, phosphorus, and other 
pollutants. 
Use soils with 1.5% to 3% organic content and •	
maximum 500-ppm soluble salts.
The sand component should be gravelly sand that •	
meets ASTM D 422.

Sieve Size  Percent Passing
2-inch   100
¾-inch   70-100
¼-inch   50-80
U.S. No. 40  15-40
U.S. No. 200  0-3

The topsoil component shall be a sandy loam, •	
loamy sand or loam texture.  
The compost component must be processed •	
from yard waste in accordance with MassDEP 
Guidelines (see http://www.mass.gov/dep/recycle/
reduce/leafguid.doc). The compost shall not 
contain biosolids. 

Parameter Impervious Area Pervious Areas (lawns, etc.)
Maximum inflow approach length 
(feet)

35 75 75 100

Filter strip slope (max=6%) <2% >2% <2% >2% <2% >2% <2% >2%
Filter strip minimum length (feet) 10 15 20 25 10 12 15 18

Dimensions for Filter Strip Designed Specially to Provide Pretreatment for Bioretention Area
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 On-site soil mixing or placement is not allowed if 
soil is saturated or subject to water within 48 hours.  
Cover and store soil to prevent wetting or saturation.

Test soil for fertility and micro-nutrients and, only 
if necessary, amend mixture to create optimum 
conditions for plant establishment and early growth.

Grade the area to allow a ponding depth of 6 to 8 
inches; depending on site conditions, more or less 
ponding may be appropriate. 

Cover the soil with 2 to 3 inches of fine-shredded 
hardwood mulch. 

The planting plan shall include a mix of herbaceous 
perennials, shrubs, and (if conditions permit) 
understory trees that can tolerate intermittent 
ponding, occasional saline conditions due to road 
salt, and extended dry periods. A list of plants that 
are suitable for bioretention areas can be found at 
the end of this section. To avoid a monoculture, it 
is a good practice to include one tree or shrub per 
50 square feet of bioretention area, and at least 3 
species each of herbaceous perennials and shrubs. 
Invasive and exotic species are prohibited. The 
planting plan should also meet any applicable local 
landscaping requirements.  

All exfiltrating bioretention areas must be designed 
to drain within 72 hours. However, rain gardens are 
typically designed to drain water within a day and are 
thus unlikely to breed mosquitoes.

Bioretention cells, including rain gardens, require 
pretreatment, such as a vegetated filter strip. A stone 
or pea gravel diaphragm or, even better, a concrete 
level spreader upstream of a filter strip will enhance 
sheet flow and sediment removal. 
Bioretention cells can be dosed with sheet flow, a 
surface inlet, or pipe flow. When using a surface 
inlet, first direct the flow to a 
sediment forebay. Alternatively, 
piped flow may be introduced 
to the bioretention system via an 
underdrain.  

For bioretention cells dosed 
via sheet flow or surface inlets, 
include a ponding area to allow 
water to pond and be stored 
temporarily while stormwater 
is exfiltrating through the cell.  
Where bioretention areas 

are adjacent to parking areas, allow three inches 
of freeboard above the ponding depth to prevent 
flooding.

Most bioretention cells have an overflow drain 
that allows ponded water above the selected 
ponding depth to be dosed to an underdrain. If the 
bioretention system is designed to exfiltrate, the 
underdrain is not connected to an outlet, but instead 
terminates in the bioretention cell.  If the bioretention 
area is not designed to exfiltrate, the underdrain is 
connected to an outlet for discharge or conveyance 
to additional best management practices.

Construction
During construction, avoid excessively compacting 
soils around the bioretention areas and accumulating 
silt around the drain field. To minimize sediment 
loading in the treatment area, direct runoff to the 
bioretention area only from areas that are stabilized; 
always divert construction runoff elsewhere.

To avoid compaction of the parent material, work 
from the edge of the area proposed as the location of 
an exfiltrationg bioretention cell. Never direct runoff 
to the cell until the cell and the contributing drainage 
areas are fully stabilized.

Place planting soils in 1-foot to 2-foot lifts and 
compact them with minimal pressure until the 
desired elevation is reached. Some engineers suggest 
flooding the cell between each lift placement in lieu 
of compaction.

Maintenance
Premature failure of bioretention areas is a significant 
issue caused by lack of regular maintenance. 
Ensuring long-term maintenance involves sustained 
public education and deed restrictions or covenants 
for privately owned cells. Bioretention areas require 
careful attention while plants are being established 

Bioretention Maintenance Schedule
Activity Time of Year Frequency

Inspect & remove trash Year round Monthly

Mulch Spring Annually

Remove dead vegetation Fall or Spring Annually

Replace dead vegetation Spring Annually

Prune Spring or Fall Annually

Replace entire media & 
all vegetation

Late Spring/early 
Summer

As needed*

* Paying careful attention to pretreatment and operation & maintenance can extend the 
life of the soil media
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and seasonal landscaping maintenance thereafter. 

In many cases, a landscaping contractor working 
elsewhere on the site can complete maintenance 
tasks. Inspect pretreatment devices and bioretention 
cells regularly for sediment build-up, structural 
damage, and standing water.

Inspect soil and repair eroded areas monthly. Re-mulch 
void areas as needed. Remove litter and debris monthly. 
Treat diseased vegetation as needed. Remove and 
replace dead vegetation twice per year (spring and fall). 

Proper selection of plant species and support during 
establishment of vegetation should minimize—if not 
eliminate—the need for fertilizers and pesticides. 
Remove invasive species as needed to prevent these 
species from spreading into the bioretention area. 
Replace mulch every two years, in the early spring. Upon 
failure, excavate bioretention area, scarify bottom and 
sides, replace filter fabric and soil, replant, and mulch.
A summary of maintenance activities can be found on 
the previous page.

Because the soil medium filters contaminants from 
runoff, the cation exchange capacity of the soil media 
will eventually be exhausted.  When the cation 
exchange capacity of the soil media decreases, 
change the soil media to prevent contaminants 
from migrating to the groundwater, or from being 
discharged via an underdrain outlet. Using small 
shrubs and plants instead of larger trees will make it 
easier to replace the media with clean material when 
needed.

Plant maintenance is critical. Concentrated salts in 
roadway runoff may kill plants, necessitating removal 
of dead vegetation each spring and replanting.  The 
operation and maintenance plan must include 
measures to make sure the plants are maintained. 
This is particularly true in residential subdivisions, 
where the operation and maintenance plan may 
assign each homeowner the legal responsibility 
to maintain a bioretention cell or rain garden on 
his or her property.  Including the requirement 
in the property deed for new subdivisions may 
alert residential property owners to their legal 
responsibilities regarding the bioretention cells 
constructed on their lot.

Cold Climate Considerations
Never store snow in bioretention areas. The 
Operation and Maintenance plan must specify where 
on-site snow will be stored.  All snow dumps must 

comply with MassDEP’s guidance. When bioretention 
areas are located along roads, care must be taken 
during plowing operations to prevent snow from 
being plowed into the bioretention areas.  If snow 
is plowed into the cells, runoff may bypass the cell 
and drain into downgradient wetlands without first 
receiving the required water quality treatment, and 
without recharging the groundwater.  

References
Center for Watershed Protection, 2000, Bioretention 
as a Water Quality Best Management Practice, Article 
110 from Watershed Protection Techniques; http://
www.cwp.org/Downloads/ELC_PWP110.pdf
Federal Highway Administration , YEAR, Bioretention 
Fact Sheet, http://www.fhwa.dot.gov/environment/

Low Impact Development Center, 2003, Drainage 
– Bioretention Specification, http://www.
lowimpactdevelopment.org/epa03/biospec.htm

Prince Georges County, 2002, Bioretention Manual, 
http://www.goprincegeorgescounty.com/der/
bioretention.asp

Puget Sound Action Team, 2005, Low Impact 
Development, Pp. 174 - 184 http://www.psat.wa.gov/
Publications/LID_tech_manual05/LID_manual2005.
pdf

U.S. Environmental Protection Agency, 1999, 
Stormwater Technology Fact Sheet, Bioretention, EPA 
832-F-99-012, http://www.epa.gov/owm/mtb/biortn.
pdf

U.S. Environmental Protection Agency, 2005, National 
Management Measures to Control Nonpoint Source 
Pollution from Urban Areas, Publication Number 
EPA 841-B-05-004,  Pp. 5-29 http://www.epa.gov/nps/
urbanmm/  

University of North Carolina, 
www.bae.ncsu.edu/topic/bioretention
www.bae.ncsu.edu/stormwater/PublicationFiles/
DesigningRainGardens2001.pdf
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Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Retrofit Design Summary Table
Lafayette Street Area May 2013

BMP 
Designation 

Number

Catchment 
Area 

Description

Stormwater 
Best 

Management 
Practice

Drainage Area 
(sf)

Minimum 
Recommended Volume 

to Pretreat Water 
Quality Volume (0.1-

inch/impervious acre) 

Actual 
PreTreatment 

Volume         
(cf)

1-inch Water 
Quality Volume 

(cf)

Water Quality 
Volume Treated 

(cf)
% Water Quality 
Volume Treated

1 Lafayette-1
Sediment 
Forebay 94,115.00 784.29 516.00 7,842.92 516.00 6.58%

2 Lafayette-1

Existing 
Vegetated Area 
as Bioretention 

Basin 94,115.00 See Sediment Forebay
See Sediment 

Forebay 7,842.92 7,842.92 100.00%

Notes:
1.  Assume all runoff is from impervious area
2.  Intent of design is to use the existing vegetated area as a bioretention basin for treatment. 
     The proposed design includes a sediment forebay for pretreatment and the removal of the existing piping.
3.  Assume the volume of the existing vegetated area is more than adequate to treat the 1-inch water quality volume.
4.  Due to lmited information, the actual size of the existing vegetated area was not calculated.
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Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Runoff and Pollutant Load Calculations
Lafayette Street Area May 2013

BMP 
Designation 

Number

Catchment Area 
Description

Stormwater Best 
Management Practice

(A) Drainage 
Area (ac) (R) Runoff (in) (L) Annual TSS (lbs) (L) Annual TP (lbs) (L) Annual TN 

(lbs)
(L) Annual FC 

(billion colonies)

1 & 2 Lafayette 1
Sediment Forebay & 

Existing Vegetated Area 
as Bioretention Basin

2.16 41.55 3,489.88 11.16 28.41 342,146.66

Coefficients for Use in Polluted Load Calculations1:

Landuse % Impervious (C) TSS (mg/l) (C) TP (mg/l) (C) TN (mg/l) Fecal Coliform 
(1,000 colonies/ml)

Residential Street 100% 172 0.55 1.40 37

Pollutant Loading Formulas - The Simple Method1, 3:

For TSS, TP, & TN: For Fecal Coliform (FC): For Annual Runoff (R):
L = 0.226 * R * C * A L = 103 * R * C * A R = P * Pj * Rv

Where: L = Annual load (lbs) Where: L = Annual load (billion colonies) Where: R = Annual runoff (inches)
R = Annual runoff (inches) R = Annual runoff (inches) P = Annual rainfall (inches) = 48.62

C = Pollutant Concentration (mg/l) C = Bacteria concentration (1,000 colonies/ml)

A = Area (acres) A = Area (acres)

0.226 = Unit Conversion Factor 103 = Unit Conversion Factor Rv = Runoff coefficient = 0.05 + 0.9 Ia
Ia = Impervious fraction (%)

References:

1.  New York State Stormwater Management Design Manual, Appendix A-The Simple Method to Calculate Urban Stormwater Loads

http://www.dec.ny.gov/docs/water_pdf/simple.pdf

2.  Weatherbase - Average Annual Precipitation

http://www.weatherbase.com/weather/weather.php3?s=744920&cityname=Dedham-Massachusetts-United-States-of-America

3.  The Simple Method: http://stormwatercenter.net/

Pj = Fraction of rainfall events that 
produce runoff (assume 0.9) 



  

ATTACHMENT 4 
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Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Runoff and Pollutant Removal Calculations
Lafayette Street Area May 2013

BMP 
Designation 

Number

Catchment 
Area 

Description

Stormwater Best 
Management Practice

(A) Drainage 
Area (ac)

TSS Removal 
(%)

TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform 
Removal 

(%)

Annual TSS 
Removed 

(lbs)

Annual TP 
Removed 

(lbs)

Annual TN 
Removed 

(lbs)

Annual FC 
Removed 

(billion 
colonies)

1 Lafayette 1 Sediment Forebay 2.16 25.0% 8.0% 3.0% 12.0% 872.47 0.89 0.85 41,057.60

2 Lafayette 1
Existing Vegetated Area 

as Bioretention Basin
2.16 90.0% 30.0% 30.0% 70.0% 2,355.67 3.08 8.27 210,762.34

3,228.14 3.97 9.12 251,819.94

2,905.33 3.58 8.21 226,637.95

Annual Calculated Pollutant Load (from Runoff and Pollutant Load Calculations)

BMP 
Designation 

Number

Catchment Area 
Description

Annual TSS 
(lbs)

Annual TP 
(lbs)

Annual TN 
(lbs)

Annual FC 
(billion 

colonies)

1 & 2 Lafayette 1 3,489.88 11.16 28.41 342,146.66

BMP Removal Efficiencies for Sediment Forebay1,3

Source TSS Removal (%) TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform or 
Bacteria (%)

MA SW 
Handbook (sand 
& organic filters)

25% N/A N/A N/A

Rhode Island 
Stormwater 

Manual
25% 8% 3% 12%

BMP Removal Efficiencies for Bioretention Basin1,3

Source TSS Removal (%) TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform or 
Bacteria (%)

MA SW 
Handbook (sand 
& organic filters)

90% 30% - 50% 30% - 90% N/A

Rhode Island 
Stormwater 

Manual
90% 30% 55% 70%

Note: Bold-faced values are the selected removal efficiencies

References:

1.  Rhode Island Storm Water Manual 2010, Appendix H

http://www.dem.ri.gov/pubs/regs/regs/water/swmanual.pdf

2.  New York State Stormwater Management Design Manual, Appendix A-The Simple Method to Calculate Urban Stormwater Loads

http://www.dec.ny.gov/docs/water_pdf/simple.pdf

3.  Massachusetts Stormwater Handbook, Volume 2, Chapter 2: Structural BMP Specifications for the Massachusetts Stormwater Handbook

http://www.mass.gov/dep/water/laws/v2c2.pdf

* Remaining 10% would flow down Truro Lane during heavy stormwater events

Quantity of Pollutant RemovedBMP Removal Efficiency

Assume BMP's Treat 90% of the Annual Runoff* = 

Lafayette Total Removal if 100% Annual Runoff is Treated = 
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CONSTRUCTION COST ESTIMATE 

 

 

 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Preliminary Construction Cost Estimate
Lafayette Street Area

References:
  A.  MAPC South Shore Consortium Bid Prices 2013.
  B.  MA DOT Weighted Bid Prices 2013.

Item Item Description Qty Unit Unit Cost Ext Cost Reference Notes

1 Site Preparation 1 LS $5,000 $5,000 EPG Judgement
Installation of Erosion Control Matting, Temporary access 
ramps, filter sock, minor site grading repairs

2 12" Diameter Filter Sock for Erosion Control 200 LF $2 $400 MAPC

Allowance.  Assume erosion controls needed for forebay 
work and connecting to existing grades (approx 200 lf). 
Assume no erosion controls needed for existing pipe 
removal and disposal

3
Existing Drainage Piping, Removal and 
Disposal 350 LF $40 $14,000 EPG Judgement

Assume no hazardous material.  Assume removing and 
hauling to Town DPW yard, and Town will dispose of 
piping.  Assume Town provides haul truck. 3-day removal

4 Sediment Forebay 1,300 SF $18 $23,400 EPG Judgement

Includes new piping from existing drainage structure to 
forebay if needed, flared end, rip rap, stone weir/check 
dam, loam, seed, and connecting to existing grades. 
Assume maintenance is $1,200/year total for both 
sediment forebay and bioretention basin. 

5
Installation of Berm in Existing Manhole at 
corner of Lafayette and Truro 1 Crew/Day $2,500 $2,500 EPG Judgement Assume 1 crew, 1 day, to install berm.

6 Loam Borrow 100 CY $30 $3,000 EPG Judgement Allowance.

7 Wetland Restoration 1 LS $3,000 $3,000 EPG Judgement
Allowance for restoration of temporary impacted wetland 
areas

7 Seeding 250 SY $1 $250 EPG Judgement Allowance.

Construction Subtotal $51,550

Permitting $7,000
Conservation Commission Notice of Intent/Hearing, likely 
minor wetland restoration

General Conditions (10%) $5,155 Bonds, Insurance, Mobilization

Const. Admin/Resident Engineering (15%) $7,733

Contingency (15%) $7,733

Total Construction Cost $79,170
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June 7, 2013 
 
 
Mr. William Guenther 
Neponset River Watershed Association 
2173 Washington Street 
Canton, MA  02021 
 
RE: Stormwater BMP’s 
 Town of Milton, MA 

Sumner Street Area 
 
Dear Mr. Guenther: 
 
Environmental Partners Group, Inc. (EPG) is submitting this design package for the selected 
Stormwater Best Management Practices (BMP’s) for the Sumner Street area in Milton, MA.  This 
project involves retrofitting stormwater BMP’s considering various site constraints and 
preferences.   
 
Following an evaluation of over a dozen sites in Milton, this area was selected as a “top 3” 
candidate for stormwater BMP design because of its potential relatively low cost, available space, 
its discharge area to a distressed waterbody, the amount of impervious surface treated, and 
technical ability to retrofit a Low Impact Development (LID) Stormwater BMP. 
 
The Sumner Street area is located between Canton Avenue and Gould Lane.  It is a dense 
residential area that receives stormwater runoff from impervious surfaces.  It also includes an open 
space/park area with a walking/jogging trail that is highly used by the residents.  The area abuts 
Pope’s Pond.  There are currently stormwater systems in the area (catch basins, manholes, and 
piping) that interconnect and eventually discharge directly into a tributary to Pope’s Pond/Pope’s 
Pond, via 3 different outlets.  Pope’s Pond is a tributary to Pine Tree Brook.  Pine Tree Brook is 
considered an EPA Category 5 TMDL-impaired waterbody due to pathogens, low dissolved 
oxygen and organic enrichment.  
 
This area has been split into 3 different watershed areas.  For each of these watershed areas, 
Stormwater BMP Practices have been selected based on the existing features and uses.  The goal of 
the Stormwater BMP’s is to provide additional treatment to the stormwater runoff from this area, 
prior to discharge into a Pope’s Pond.   
 
A total of 5 Stormwater BMP’s were designed based on each watershed, the location of the site, 
the size of the impervious area, existing utilities, and abutting wetlands.  The proposed Stormwater 
BMP’s include a wet swale, sediment forebay, bioretention basin, and 4’x6’ Filterra Bioretention 
Systems.  One test was performed in the approximate location of the proposed bioretention basin.  
Due to the nature of the soil (silt/topsoil), groundwater elevation observed (~4’ bgs), and nature of 
the proposed BMP (Bioretention Basin) a sample was not sent to a laboratory for evaluation.   
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The first watershed area discharges to an existing unvegetated swale that empties directly into 
Pope’s Pond.  The intent in this area is to use the existing swale as a proposed wet swale and 
perform maintenance/upgrades such as grading to fix the washouts, low points, and high points, 
install rip rap check dams, and expose and clean the existing pipe culvert that carries the 
stormwater from the swale, below the walking/jogging path, to Pope’s Pond.  The total amount of 
impervious area within this watershed is 1.70 Acres, and the recommended pretreatment water 
quality volume is 0.1-inch per impervious acre, or 615 cubic feet.  The estimated proposed 
pretreatment volume of the wet swale is 1,000 cubic feet. The annual runoff has been calculated to 
be 41.55 inches (based on average annual precipitation).  Therefore, the swale can treat 
approximately 256,405/ cubic feet/1.92 million gallons) over the 1.7 acres of impervious surface. 
 
The second watershed area (0.61 impervious acres) includes an existing drainage pipe that 
discharges directly from a stormwater system on Sumner Street (catch basins and manhole) to a 
tributary to Pope’s Pond.  The intent in this area is to use the existing stormwater pipe and outlet, 
and retrofit a combined sediment forebay/bioretention basin within the pipe run.  The existing pipe 
would be cut and capped, and new piping would be installed in order to carry the stormwater from 
the existing pipe into the proposed forebay, then from the proposed bioretention basin back into the 
existing pipe.   
 
The total amount of impervious area within this watershed is 0.61 Acres, and the 1-inch Water 
Quality Volume (WQV) is 2,217 cubic feet.  The total estimated proposed volume of the 
bioretention basin (below outlet invert) is 2,337 cubic feet.  According to the Massachusetts 
Stormwater Handbook, the recommended volume for the proposed forebay to pretreat water 
quality volume is 0.1-inch per impervious acre, or 221 cubic feet.  The estimated proposed 
pretreatment volume of the forebay is 322 cubic feet. The annual runoff has been calculated to be 
41.55 inches (based on average annual precipitation).  Therefore, the forebay/bioretention basin 
can treat approximately 92,004 cubic feet/717,632 gallons) over the 0.61 acres of impervious 
surface. 
 
The third watershed area is relatively small (0.2 impervious acres), and due to the location and 
nature of the existing stormwater system, and the existing grades, two 4’x6’ Filterra Bioretention 
Systems are proposed (one on either side of the Trout Brook Avenue intersection). The 4’x6’ 
Filterra Bioretention System can treat up to 0.32 acres of impervious area (based on Filterra’s 
Northeast Region Engineering Design Assistance Kit, and Recommended Commercial 
Contributing Drainage Area, where C=0.85).  This system is designed to treat the first flush of a 
rain event (1” of rain over the impervious area).  The expected maximum flow rate for this system 
is 0.056 cf/s.   
 
Based on Filterra’s Northeast Region Engineering Design Assistance Kit, the system can treat 90% 
of the annual runoff.  The total amount of impervious area within this watershed is 0.20 acres; 
however, the road is crowned, so each of the proposed systems would treat 0.10 Acres.  The annual 
runoff has been calculated to be 41.55 inches (based on average annual precipitation).  Therefore, 
the two systems can treat 37.4 inches of rain annually (27,181 cubic feet/203,331 gallons) over the 
0.20 acres of impervious surface.  Due to the expected flow rate capacity of the system, the system 
is recommended to be designed with an overflow.  The intent is to use the existing catch basins as 
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overflows for each of the systems.      
 
The annual runoff has been calculated to be 41.55 inches (based on average annual precipitation).  
It has been calculated that the annual removal totals for all of the proposed Stormwater BMP’s (5 
total: wet swale, sediment forebay, bioretention basin, and two 4’x6’ Filterra Bioretention 
Systems) is approximately 3,510 lbs of TSS, 5.85 lbs of TP, 10.32 lbs of TN, and 250,675 billion 
colonies of Fecal Coliform.  The total amount of water treated would be approximately 2.84 
million gallons.   
 
The total estimated construction cost for this proposed design is $227,922 with an annual O&M 
cost of $3,000 ($1,000 for the two Filterra Bioretention Systems, $800 for the wet swale, and 
$1,200 for the sediment forebay and bioretention basin).  However, the option of installing some of 
the proposed systems now (and possibly installing the remainder at a later date) to lower the cost in 
order to potentially install BMP’s elsewhere on another site is a possibility.  Other opportunities to 
reduce the costs include use of Town-owned forces to self-perform much of the work (e.g., pipe 
removal) and Construction Administration/Resident Engineering. 
 
Should you have any questions or concerns regarding the enclosed documents or the project in 
general, please do not hesitate to contact me.  You can reach me via e-mail 
(ccf@envpartners.com) or telephone 617-657-0254. 
 

Very Truly Yours, 
Environmental Partners Group, Inc. 
 

 
C. Carter Fahy, P.E., LSP 
Principal 
 
Attachments: 

1. Selected BMP Information 
2. Retrofit Design Summary Table 
3. Runoff and Pollutant Load Calculations Table 
4. Pollutant Removal Calculations Table 
5. Cost Estimate 
6. Drainage Area Plan 
7. Conceptual Design Plan 
8. Test Pit Log 

 
cc: John Thompson/Dale Horsman, Town of Milton DPW 
 Steven Belanger, EPG 
 File 
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ATTACHMENT 1 

SELECTED BMP INFORMATION 



Rhode Island Stormwater Design and Installation Standards Manual  December 2010 
 

5.0  STRUCTURAL STORMWATER TREATMENT PRACTICES FOR MEETING 
WATER QUALITY CRITERIA 5-59

 

5.7 OPEN CHANNEL SYSTEMS 

 
Description:  Open channel systems are vegetated open 
channels that are explicitly designed to capture and treat the 
full WQv within dry or wet cells formed by check dams or other 
means.  Design variants include Dry Swales and Wet Swales. 

 
 
 
 
 

Source: HW Group File Photo 
 

KEY CONSIDERATIONS 
FEASIBILITY 

• Maximum longitudinal slope of 4%, without checkdams. 
 
CONVEYANCE 

• Non-erosive (3.5 to 5.0 fps) peak velocity for the 1-year 
storm. 

• Safe conveyance of the 10-year storm. 
• Side slopes gentler than 2:1 (3:1 preferred). 
• The maximum allowable temporary ponding time of 48 

hours. 
 

PRETREATMENT 
• 10% of the WQv in pretreatment, usually provided using 

check dams at culverts or driveway crossings. 
 
TREATMENT 

• Storage of WQv in facility (wet swale) or through properly 
sized filter media/bioretention soil (dry swale). 

• Bottom width no greater than 8 feet, but no less than 2 feet. 
• Dry Swale utilizes bioretention soil media as detailed in 

Appendix F. 
 

 

 

STORMWATER MANAGEMENT 
SUITABILITY 

 
Water Quality 

Recharge 

Channel Protection* 

         Overbank Flood Control 
 

* Generally applies only to wet swale 
 
Accepts LUHPPL Runoff:  Yes 
(requires impermeable liner for water 
quality treatment)   
 

IMPLEMENTATION 
CONSIDERATIONS 

 
           Capital Cost 
 

          Maintenance Burden 

 Residential/Subdivision Use:  Yes 
High Density/Ultra-Urban:  No 

Drainage Area:  5 acres max. to one 
inlet 

Soils:  No restrictions 

Other Considerations:   
• Bioretention soil layer (Dry Swale) 
• Emergent plants (Wet Swale) 
 
 
   Key: L=Low M=Moderate H=High 

L
L

 



Rhode Island Stormwater Design and Installation Standards Manual  December 2010 
 

5.0  STRUCTURAL STORMWATER TREATMENT PRACTICES FOR MEETING 
WATER QUALITY CRITERIA 5-60

 

 
MAINTENANCE REQUIREMENTS: 

• Legally binding maintenance agreement.  
• Removal of sediment build-up within the bottom of the 

channel when 25% of the original WQv volume has been 
exceeded. 

• Maintain an average grass height of 6” in dry swales. 
• Correct erosion gullies and maintain healthy stand of 

vegetation. 

 

POLLUTANT REMOVAL 
Phosphorus  

Nitrogen  

Metals - Cadmium, Copper, 
Lead, and Zinc removal 

Pathogens - Coliform, 
Streptococci, E. coli removal 

 
Key: G=Good  F=Fair  P=Poor 

 

G 

G

G 

F 



Rhode Island Stormwater Design and Installation Standards Manual  December 2010 
 

5.0  STRUCTURAL STORMWATER TREATMENT PRACTICES FOR MEETING 
WATER QUALITY CRITERIA 5-61

 

Figure 5-17  Dry Swale  

 
Adapted from MDE, 2000 

 
 
 



Rhode Island Stormwater Design and Installation Standards Manual  December 2010 
 

5.0  STRUCTURAL STORMWATER TREATMENT PRACTICES FOR MEETING 
WATER QUALITY CRITERIA 5-62

 

Figure 5-18  Wet Swale 

 
Adapted from MDE, 2000 

5.7.1 Feasibility 
 
Required Elements 
 
• Open channels shall have a maximum drainage area of 5 acres draining to any one 

inlet.  No maximum drainage area if flow enters via sheet flow along a linear feature, 
such as a road.  



Rhode Island Stormwater Design and Installation Standards Manual  December 2010 
 

5.0  STRUCTURAL STORMWATER TREATMENT PRACTICES FOR MEETING 
WATER QUALITY CRITERIA 5-63

 

• Open channels shall have a maximum longitudinal slope of 4%, without check dams. 
• Wet Swales are constructed in groundwater.  The bottom of a Dry Swale shall be 

located at or above the seasonal high groundwater table; the top of a Dry Swale 
shall be located at least 3 feet above the seasonal high groundwater table.   

• Wet swales shall be placed a minimum 50 feet downgradient of any OWTS drainfield.  
 
Design Guidance 
 
• Dry Swales are primarily applicable for land uses such as roads, highways, 

residential development, and pervious areas. 
• Wet Swales should be restricted in residential areas because of the potential for 

stagnant water and other nuisance ponding. 
• Wet Swales excavated into groundwater may trigger a water budget analysis at the 

discretion of the permitting agency.   
• In order to maintain the required permanent pool volume, Wet Swales typically need 

a longitudinal slope of <1%.     

5.7.2 Conveyance 
 
Required Elements 
 
• The maximum allowable temporary ponding time within a channel shall be less than 

48 hours.  An underdrain system shall be used in the dry swale to ensure this 
ponding time, unless designed as an exfilter in which case an underdrain might not 
be necessary.  (An exfilter is a conventional stormwater filter without an underdrain 
system; the filtered volume ultimately infiltrates into the underlying soils).  

• The peak velocity for the 1-year storm must be non-erosive (i.e., 3.5-5.0 fps).  
• Open channels shall be designed to safely convey the 10-year storm.  
• Channels shall be designed with moderate side slopes (flatter than 3:1) for most 

conditions.  Designers may utilize a 2:1 maximum side slope, where 3:1 slopes are 
not feasible. 

• If the site slope is greater than 4%, additional measures such as check dams shall 
be utilized to retain the water quality volume within the swale system. 

 
Design Guidance 
 
• Open channel systems may be designed as off-line systems to reduce erosion 

during large storm events.   
• Open channel systems which directly receive runoff from non-roadway impervious 

surfaces may have a 6” drop onto a protected shelf (pea gravel diaphragm) to 
minimize the clogging potential of the inlet.  Runoff from roads should drain over a 
vegetative slope, check dam, or forebay prior to flowing into a swale. 

• The underdrain system should be composed of a minimum 4” pea gravel bed, 
underlain a minimum 8” gravel sump. 
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5.7.3 Pretreatment 
 
Required Elements 
 
• Provide 10% of the WQv in pretreatment.   
 
Design Guidance 
 
• The pretreatment storage is usually obtained by providing forebays/checkdams at 

pipe inlets and/or driveway crossings.   
• Road drainage entering a swale along the length of the road may pre-treat runoff 

using a vegetative filter strip, see Chapter Six for design guidance.  
• A washed, pea gravel diaphragm and gentle side slopes may be utilized along the 

top of channels to provide pretreatment for lateral sheet flows. 

5.7.4 Treatment 
 
Required Elements 
 
• Wet swale length, width, depth, and slope shall be designed to temporarily 

accommodate the WQv through surface ponding.     
• Dry swales shall consist of the following treatment components:  A 30” deep 

bioretention soil bed, a surface mulch layer, and no more than a 12” deep average 
surface ponding depth.  Soil media shall meet the specifications outlined for 
bioretention areas.   

• The minimum filter area for dry swales shall be sized based on the principles of 
Darcy’s Law.  A coefficient of permeability (k) shall be used as follows: 

 
Dry Swale (same as for bioretention): 1.0 ft/day for sandy-loam soils 

 
The minimum required filter area is computed using the following equation: 
 

Af = (WQv) (df) / [(k) (hf + df) (tf)] 
Where: 
 Af = Surface area of filter bed (ft2) 
 df = Filter bed depth (ft)  
 k = Coefficient of permeability of filter media (ft/day) 
 hf  = Average height of water above dry swale surface (ft) 
 tf = Design filter bed drain time (days) 

            (2 days is maximum tf for dry swales, per first bullet in Section 5.7.2) 
 

• Swales shall be designed with a bottom width no greater than 8 ft to avoid potential 
gullying and channel braiding, but no less than 2 ft. 

 
Design Guidance 
 
• Open channels should maintain a maximum ponding depth of one foot at the 
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longitudinal mid-point of the channel, and a maximum depth of 18” at the end point 
of the channel (for head/storage of the WQv). 

• For the wet swale, the permanent pool may be included in water quality volume 
calculations. 

• The bioretention soil depth of dry swales may be reduced to 12” on a case-by-case 
basis as demonstrated by the designer that 30” is not feasible, such as sites with 
high groundwater or shallow depth to bedrock or clay soils, or in retrofit situations 
where pre-existing site constraints exist.  In these cases, the designer should add 
20% (by volume) of well-aged (6-12 months), well-aerated, leaf compost (or 
approved equivalent) to the bioretention soil mixture and will need to provide a 
calculation to demonstrate that an equal WQv is provided as with a 30” deep soil 
bed. 

5.7.5 Vegetation 
 
Design Guidance 
 
• The planting plan should specify proper grass species and emergent plants based 

on specific site, soils, and hydric conditions present along the proposed swale (see 
Appendix B for guidance on species selection). 

5.7.6 Maintenance 
 
Required Elements 
 
• A legally binding and enforceable maintenance agreement shall be executed 

between the facility owner and the responsible authority. 
• Open channel practices shall be inspected annually and after storms of greater than 

or equal to the 1-year, 24-hour Type III precipitation event.   
• Sediment build-up within the bottom of the channel or filter strip shall be removed 

when 25% of the original WQv volume has been exceeded. 
• Eroded side slopes and channel bottoms shall be stabilized as necessary. 
• In the absence of evidence of contamination, removed debris may be taken to a 

landfill or other permitted facility. 
• Sediment testing may be required prior to sediment disposal when a LUHPPL is 

present. 
• Vegetation in dry swales shall be mowed as required to maintain grass heights in the 

4-6 inch range, with mandatory mowing once grass heights exceed 10 inches. 
• Woody vegetation in wet swales shall be pruned where dead or dying branches are 

observed, and reinforcement plantings shall be planted if less than 50% of the 
original vegetation establishes after two years. 

• If the surface of the dry swale becomes clogged to the point that standing water is 
observed on the surface 48 hours after precipitation events, the bottom shall be roto-
tilled or cultivated to break up any hard-packed sediment, and then reseeded. 
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Design Guidance 
 
• 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. 

• During inspection, any structural components of the system, including trash racks, 
valves, pipes and spillway structures, should be checked for proper function.  Any 
clogged openings should be cleaned out and repairs should be made where 
necessary. 
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Table H-3  Pollutant Removal Efficiency Rating Values for Water Quality BMPs 

Water Quality BMPs 
(those meeting Min. Std 3)  

 
Median Pollutant Removal Efficiency (%) 

 
TSS TP TN Bacteria 

WVTS Shallow WVTS 85%2 48%3 30%2 60%2 

Gravel WVTS 86%3 53%1 55%3 85%2 

Infiltration 
Practices 

Infiltration Basin 90%2 65%3 65%2 95%2 

Infiltration 
Trench 90%2 65%3 65%2 95%2 

Subsurface 
Chambers 90%2 55%2 40%2 90%2 

Dry Well 90%2 55%2 40%2 90%2 

Permeable 
Paving 90%1 40%1 40%2 95%2 

Filters 

Sand Filter 86%3 59%3 32%3 70%2 

Organic Filter 90%2 65%2 50%2 70%2 

Bioretention 90%1 30%2 55%2 70%2 

Tree Filter 90%1 30%2 55%2 70%2 

Green 
Roofs 

Extensive 90%4 30%4 55%4 70%4 

Intensive 90%4 30%4 55%4 70%4 

Open 
Channels 

Dry Swale 90%1 30%2 55%2 70%2,6 

Wet Swale 85%3 48%3 30%2 60%2 
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Description: A sediment forebay is a 
post-construction practice consisting 
of an excavated pit, bermed area, or 
cast structure combined with a weir, 
designed to slow incoming stormwater 
runoff and facilitating the gravity 
separation of suspended solids.  This 
practice is different from a sediment 
trap used as a construction period 
BMP.

Sediment Forebays

Advantages/Benefits:
Provides pretreatment of runoff before delivery •	
to other BMPs.
Slows velocities of incoming stormwater•	
Easily accessed for sediment removal•	
Longevity is high with proper maintenance•	
Relatively inexpensive compared to other •	
BMPs
Greater detention time than proprietary •	
separators

Disadvantages/Limitations:
Removes only coarse sediment fractions•	
No removal of soluble pollutants•	
Provides no recharge to groundwater•	
No control of the volume of runoff•	
Frequent maintenance is essential•	

Standard Description
2 - Peak Flow Provides no peak flow attenuation

3 - Recharge Provides no groundwater recharge

4 - TSS Removal MassDEP requires a sediment 
forebay as pretreatment before 
stormwater is discharged to an 
extended dry detention basin, wet 
basin, constructed stormwater 
wetland or infiltration basin. No 
separate credit is given for the 
sediment forebay. For example, 
extended dry detention basins 
with sediment forebays receive a 
credit for 50% TSS removal.  Wet 
basins and constructed stormwater 
wetlands with sediment forebays 
receive a credit for 80% TSS 
removal.  When they provide 
pretreatment for other BMPs, 
sediment forebays receive a 25% 
TSS removal credit.

5 - Higher 
Pollutant 
Loading

Recommended as a pretreatment 
BMP

6 -  Discharges 
near or to 

Critical Areas

Recommended as a pretreatment 
BMP

7 - 
Redevelopment

Usually not suitable due to land use 
constraints

Ability to meet specific standards

Pollutant Removal Efficiencies
Total Suspended Solids (TSS) - 25% •	
Nutrients (Nitrogen, phosphorus) - Insufficient •	
data
Metals (copper, lead, zinc, cadmium) - •	
Insufficient data
Pathogens (coliform, e coli) - Insufficient data•	
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Activity Frequency
Inspect sediment forebays Monthly
Clean sediment forebays Four times per year and when sediment depth 

is between 3 to 6 feet.

Maintenance

Special Features
MassDEP requires a sediment forebay as pretreatment before discharging to a dry extended detention 
basin, wet basin, constructed stormwater wetland, or infiltration basin. 

MassDEP uses the term sediment forebay for BMPs used to pretreat stormwater after construction is 
complete and the site is stabilized.  MassDEP uses the term sediment trap to refer to BMPs used for 
erosion and sedimentation control during construction.  For information on the design and construction 
of sediment traps used during construction, consult the Massachusetts Erosion and Sediment Control 
Guidelines for Urban and Suburban Areas: A Guide for Planners, Designers and Municipal Officials. 

adapted from the Vermont Stormwater Handbook
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Sediment Forebays
Design
Sediment forebays are typically on-line units, 
designed to slow stormwater runoff and settle out 
sediment. 

At a minimum, size the volume of the sediment 
forebay to hold 0.1-inch/impervious acre to pretreat 
the water quality volume.

When routing the 2-year and 10-year storms through 
the sediment forebay, design the forebay to withstand 
anticipated velocities without scouring.

A typical forebay is excavated below grade with 
earthen sides and a stone check dam.

Design elevated embankments to meet applicable 
safety standards.

Stabilize earth slopes and bottoms using grass seed 
mixes recommended by the NRCS and capable of 
resisting the anticipated shearing forces associated 
with velocities to be routed through the forebay.  
Use only grasses. Using other vegetation will reduce 
the storage volume in the forebay.  Make sure that 
the selected grasses are able to withstand periodic 
inundation under water, and drought- tolerant during 
the summer.  MassDEP recommends using a mix 
of grasses rather than relying upon a single grass 
species.

Alternatively, the bottom floor may be stabilized 
with concrete or stone to aid maintenance. Concrete 
floors or pads, or any hard bottom floor, greatly 
facilitate the removal of accumulated sediment.  

When the bottom floor is vegetated, it may be 
necessary to remove accumulated sediment by hand, 
along with re-seeding or re-sodding grasses removed 
during maintenance.

Design sediment forebays to make maintenance 
accessible and easy. If machinery is required 
to remove the sediment, carefully incorporate 
equipment access in the design. Sediment forebays 
may require excavation so concrete flooring may not 
always be appropriate. 

Include sediment depth markers to simplify 
inspections.  Sediment markers make it easy to 
determine when the sediment depth is between 3 
and 6 feet and needs to be removed. Make the side 
slopes of sediment forebays no steeper than 3:1. 
Design the sediment forebay so that the discharge 
or outflow velocity can control the 2-year peak 
discharge without scour. Design the channel 
geometry to prevent erosion from the 2-year peak 
discharge.

Do not confuse post-construction sediment forebays 
with the sediment traps used as a construction- 
period control. Construction-period sediment control 
traps are sized larger than forebays, because there is 
a greater amount of suspended solids in construction 
period runoff.  Construction-period sediment traps 
are sized based on drainage area and not impervious 
acre.  Never use a construction-period sediment trap 
for post-construction drainage purposes unless it is 
first brought off-line, thoroughly cleaned (including 
check dam), and stabilized before being made re-
operational.

Refer to the section of this chapter for information 
on the design of the check dam component of the 
sediment forebay.  Set the minimum elevation of the 
check dam to hold a volume of 0.1-inch of runoff/
impervious acre.  Check dam elevations may be 
uniform or they may contain a weir (e.g., when the 
top of the check dam is set to the 2-year or 10-year 
storm, and the bottom of the weir is set to the top 
of the 0.1-inch/impervious acre volume).  When a 
weir is included in a stone berm, make sure that the 
weir is able to hold its shape.  Fabric or wire may be 
required.

Unless part of a wet basin, post construction 
sediment forebays must be designed to dewater 
between storms.  Set the bottom of the forebay at a 
minimum of 2 feet above seasonal high groundwater, 
and place pervious material on the bottom floor to 
facilitate dewatering between storms. For design 
purposes, use 72 hours to evaluate dewatering, 
using the storm that produces either the ½ inch or 
1-inch of runoff (water quality volume) in a 24-hour 
period.  A stone check dam can act as a filter berm, 
allowing water to percolate through the check dam. 
Depending on the head differential, a stone check 
dam may allow greater dewatering than an earthen 
berm.
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Maintenance
Sediments and associated pollutants are removed 
only when sediment forebays are actually cleaned 
out, so regular maintenance is essential. Frequently 
removing accumulated sediments will make it 
less likely that sediments will be resuspended. At 
a minimum, inspect sediment forebays monthly 
and clean them out at least four times per year.  
Stabilize the floor and sidewalls of the sediment 
forebay before making it operational, otherwise the 
practice will discharge excess amounts of suspended 

sediments.  When mowing grasses, keep the grass 
height no greater than 6 inches.  Set mower blades 
no lower than 3 to 4 inches.  Check for signs of rilling 
and gullying and repair as needed. After removing 
the sediment, replace any vegetation damaged 
during the clean-out by either reseeding or re-
sodding.  When reseeding, incorporate practices 
such as hydroseeding with a tackifier, blanket, or 
similar practice to ensure that no scour occurs in 
the forebay, while the seeds germinate and develop 
roots.

MassDEP Stormwater Handbook, 1996

Check Dam/Stone Weir
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Bioretention Areas & Rain Gardens

Standard Description
2 - Peak Flow N/A

3 - Recharge An exfiltrating bioretention area provides groundwater recharge.

4 - TSS 
Removal

90% TSS removal credit with adequate pretreatment

5 - Higher 
Pollutant 
Loading

Can be used for certain land uses with higher potential pollutant loads if lined and sealed 
until adequate pretreatment is provided. Adequate pretreatment must include 44% TSS 
removal prior to infiltration. For land uses that have the potential to generate runoff with 
high concentrations of oil and grease such as high intensity use parking lots and gas stations, 
adequate pretreatment may also include an oil grit separator, sand filter or equivalent.  In 
lieu of an oil grit separator or sand filter, a filtering bioretention area also may be used as a 
pretreatment device for infiltration practices exfiltrating runoff from land uses with a potential 
to generate runoff with high concentrations of oil and grease.

6 -  Discharges 
near or to 

Critical Areas

Good option for discharges near cold-water fisheries.  Should not be used near bathing 
beaches and shellfish growing areas.

7 - 
Redevelopment

Suitable with appropriate pretreatment

Ability to meet specific standards

Pollutant Removal Efficiencies
Total Suspended Solids (TSS)  90% with vegetated filter strip or equivalent•	
Total Nitrogen    30% to 50% if soil media at least 30 inches•	
Total Phosphorus    30% to 90%•	
Metals •	 (copper, lead, zinc, cadmium)  40% to 90% 
Pathogens (coliform, e coli)  Insufficient data•	

Description: Bioretention is a technique that uses 
soils, plants, and microbes to treat stormwater 
before it is infiltrated and/or discharged. 
Bioretention cells (also called rain gardens in 
residential applications) are shallow depressions 
filled with sandy soil topped with a thick layer of 
mulch and planted with dense native vegetation. 
Stormwater runoff is directed into the cell via 
piped or sheet flow. The runoff percolates through 
the soil media that acts as a filter.
There are two types of bioretention cells: those 
that are designed solely as an organic filter 
filtering bioretention areas and those configured 
to recharge groundwater in addition to acting as 
a filter exfiltrating bioretention areas. A filtering 
bioretention area includes an impermeable 
liner and underdrain that intercepts the runoff 
before it reaches the water table so that it may 
be conveyed to a discharge outlet, other best 
management practices, or the municipal storm 
drain system.  An exfiltrating bioretention area  
has an underdrain that is designed to enhance 
exfiltration of runoff into the groundwater.



Structural BMPs - Volume 2 | Chapter 2    page 24

Advantages/Benefits:
Can be designed to provide groundwater recharge and preserves the natural water balance of the site•	
Can be designed to prevent recharge where appropriate•	
Supplies shade, absorbs noise, and provides windbreaks•	
Can remove other pollutants besides TSS including phosphorus, nitrogen and metals•	
Can be used as a stormwater retrofit by modifying existing landscape or if a parking lot is being resurfaced•	
Can be used on small lots with space constraints•	
Small rain gardens are mosquito death traps•	
Little or no hazard for amphibians or other small animals•	

Disadvantages/Limitations:
Requires careful landscaping and maintenance•	
Not suitable for large drainage areas•	

Special Features:
Can be lined and sealed •	
to prevent recharge where 
appropriate
Adequate pretreatment is •	
essential
Not recommended in areas •	
with steep slope
Depth of soil media depends •	
on type of vegetation that is 
proposed
Soil media must be 30 inches •	
deep to achieve removal of 
nitrogen

Activity Frequency
Inspect and remove trash Monthly
Mow 2 to 12 times per year
Mulch Annually
Fertilize Annually
Remove dead vegetation Annually
Prune Annually

Maintenance

adapted from the Vermont Stormwater Manual
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Bioretention Areas & Rain Gardens
Not all bioretention cells are designed to exfiltrate. Only the 
infiltration requirements are applicable to bioretention cells 
intended to exfiltrate.

Applicability
Bioretention areas can provide excellent pollutant 
removal for the “first flush” of stormwater runoff. 
Properly designed and maintained cells remove 
suspended solids, metals, and nutrients, and can 
infiltrate an inch or more of rainfall. Distributed 
around a property, vegetated bioretention areas 
can enhance site aesthetics. In residential 
developments they are often described as “rain 
gardens” and marketed as property amenities. 
Routine maintenance is simple and can be handled 
by homeowners or conventional landscaping 
companies, with proper direction.

Bioretention systems can be applied to a wide 
range of commercial, residential, and industrial 
developments in many geologic conditions; they 
work well on small sites and on large sites divided 
into multiple small drainage areas. Bioretention 
systems are often well suited for ultra-urban settings 
where little pervious area exists. Although they 
require significant space (approximately 5% to 7% of 
the area that drains to them), they can be integrated 
into parking lots, parking lot islands, median strips, 
and traffic islands. Sites can be retrofitted with 
bioretention areas by replacing existing parking lot 
islands or by re-configuring a parking lot during 
resurfacing. On residential sites, they are commonly 
used for rooftop and driveway runoff.

Effectiveness
Bioretention areas remove pollutants through 
filtration, microbe activity, and uptake by plants; 
contact with soil and roots provides water quality 
treatment better than conventional infiltration 
structures. Studies indicate that bioretention areas 
can remove from 80% to 90% of TSS.  If properly 
designed and installed, bioretention areas remove 
phosphorus, nitrogen, metals, organics, and bacteria 
to varying degrees. 

Bioretention areas help reduce stress in watersheds 
that experience severe low flows due to excessive 
impervious cover. Low-tech, decentralized 
bioretention areas are also less costly to design, 
install, and maintain than conventional stormwater 
technologies that treat runoff at the end of the pipe.

Decentralized bioretention cells can also reduce 
the size of storm drain pipes, a major component 
of stormwater treatment costs. Bioretention areas 
enhance the landscape in a variety of ways: they 
improve the appearance of developed sites, provide 
windbreaks, absorb noise, provide wildlife habitat, 
and reduce the urban heat island effect.

Planning Considerations
Filtering bioretention areas are designed with 
an impermeable liner and underdrain so that 
the stormwater may be transported to additional 
BMPs for treatment and/or discharge. Exfiltrating 
bioretention areas are designed so that following 
treatment by the bioretention area the stormwater 
may recharge the groundwater. 

Both types of bioretention areas may be used to treat 
runoff from land uses with higher potential pollutant 
loads.  However, exfiltrating bioretention areas may 
be used to treat runoff from land uses with higher 
potential pollutant loads, only if pretreatment has 
been provided to achieve TSS removal of at least 44%.  
If the land use has the potential to generate runoff 
with high concentrations of oil and grease, other 
types of pretreatment, i.e., a deep sump catch basin 
and oil grit separator or a sand filter, is required prior 
to discharge of runoff to an exfiltrating bioretention 
area. A filtering bioretention area may also be 
used as a pretreatment device for an exfiltrating 
bioretention area or other infiltration practice that 
exfiltrates runoff from land uses with a potential to 
generate runoff with high concentrations of oil and 
grease.  

To receive 90% TSS removal credit, adequate 
pretreatment must be provided. If the flow is piped to 
the bioretention area a deep sump catch catch basin 
and sediment forebay should be used to provide 
pretreatment. For sheet flow, there are a number or 
pretreatment options. These options include:

A vegetated filter strip, grass channel or water •	
quality swale designed in accordance with the 
specifications set forth in Chapter 2.
A grass and gravel combination. This should •	
consist of at least 8 inches of gravel followed 
by 3 to 5 feet of sod. (source: North Carolina 
Stormwater Manual, 2007, http://h2o.enr.state.nc.us/su/
documents/Ch12-Bioretention_001.pdf)
Pea diaphragm combined with a vegetated filter •	
strip specially designed to provide pretreatment 
for a bioretention area as set forth in the following 
table. (source: Georgia Stormwater Manual and 
Claytor and Schuler 1996)
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Bioretention areas must not be located on slopes 
greater than 20%. When the bioretention area is 
designed to exfiltrate, the design must ensure vertical 
separation of at least 2 feet from the seasonal high 
groundwater table to the bottom of the bioretention 
cell.

For residential rain gardens, pick a low spot on the 
property, and route water from a downspout or sump 
pump into it. It is best to choose a location with full 
sun, but if that is not possible, make sure it gets at 
least a half-day of sunlight.

Do not excavate an extensive rain garden under large 
trees. Digging up shallow feeder roots can weaken 
or kill a tree. If the tree is not a species that prefers 
moisture, the additional groundwater could damage 
it. Size the bioretention area using the methodology 
set forth in Volume 3.  

Design
Size the bioretention area to be 5% to 7% of the area 
draining to it. Determine the infiltrative capacity 
of the underlying native soil by performing a soil 
evaluation in accordance with Volume 3. Do not use 
a standard septic system (i.e., Title 5) percolation test 
to determine soil permeability.

The depth of the soil media must be between 2 and 
4 feet. This range reflects the fact that most of the 
pollutant removal occurs within the first 2 feet of 
soil and that excavations deeper than 4 feet become 
expensive. The depth selected should accommodate 
the vegetation. If the minimum depth is used, only 
shallow rooted plants and grasses my be used. If 
there is a Total Maximum Daily Load that requires 
nitrogen to be removed from the stormwater 
dischrges, the bioretention area should have a soil 
media with a depth of at least 30 inches, because 
nitrogen removal takes place 30 inches below the 
ground surface. If trees and shrubs are to be planted, 
the soil media should be at least 3 feet.

Size the cells (based on void space and ponding 
area) at a minimum to capture and treat the required 
water quality volume (the first 0.5 inch or 1 inch 

of runoff) if intended to be used for water quality 
treatment (Stormwater Standard No. 4), the required 
recharge volume if used for recharge (Stormwater 
Standard No. 3), or the larger of the two volumes if 
used to achieve compliance with both Stormwater 
Standards 3 and 4. 

Cover the bottom of the excavation with coarse 
gravel, over pea gravel, over sand. Earlier designs 
used filter fabric as a bottom blanket, but more 
recent experiences show that filter fabric is prone to 
clogging.  Consequently, do not use fabric filters or 
sand curtains.  Use the Engineered Soil Mix below.

Engineered Soil Mix for Bioretention Systems 
Designed to Exfiltrate 

The soil mix for bioretention areas should be a •	
mixture of sand compost and soil.  

o 40 % sand, 
o 20-30% topsoil, and 
o 30-40% compost.

The soil mix must be uniform, free of stones, •	
stumps, roots or similar objects larger than 2 
inches.  Clay content should not exceed 5%.
Soil pH should generally be between 5.5-6.5, a •	
range that is optimal for microbial activity and 
adsorption of nitrogen, phosphorus, and other 
pollutants. 
Use soils with 1.5% to 3% organic content and •	
maximum 500-ppm soluble salts.
The sand component should be gravelly sand that •	
meets ASTM D 422.

Sieve Size  Percent Passing
2-inch   100
¾-inch   70-100
¼-inch   50-80
U.S. No. 40  15-40
U.S. No. 200  0-3

The topsoil component shall be a sandy loam, •	
loamy sand or loam texture.  
The compost component must be processed •	
from yard waste in accordance with MassDEP 
Guidelines (see http://www.mass.gov/dep/recycle/
reduce/leafguid.doc). The compost shall not 
contain biosolids. 

Parameter Impervious Area Pervious Areas (lawns, etc.)
Maximum inflow approach length 
(feet)

35 75 75 100

Filter strip slope (max=6%) <2% >2% <2% >2% <2% >2% <2% >2%
Filter strip minimum length (feet) 10 15 20 25 10 12 15 18

Dimensions for Filter Strip Designed Specially to Provide Pretreatment for Bioretention Area
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 On-site soil mixing or placement is not allowed if 
soil is saturated or subject to water within 48 hours.  
Cover and store soil to prevent wetting or saturation.

Test soil for fertility and micro-nutrients and, only 
if necessary, amend mixture to create optimum 
conditions for plant establishment and early growth.

Grade the area to allow a ponding depth of 6 to 8 
inches; depending on site conditions, more or less 
ponding may be appropriate. 

Cover the soil with 2 to 3 inches of fine-shredded 
hardwood mulch. 

The planting plan shall include a mix of herbaceous 
perennials, shrubs, and (if conditions permit) 
understory trees that can tolerate intermittent 
ponding, occasional saline conditions due to road 
salt, and extended dry periods. A list of plants that 
are suitable for bioretention areas can be found at 
the end of this section. To avoid a monoculture, it 
is a good practice to include one tree or shrub per 
50 square feet of bioretention area, and at least 3 
species each of herbaceous perennials and shrubs. 
Invasive and exotic species are prohibited. The 
planting plan should also meet any applicable local 
landscaping requirements.  

All exfiltrating bioretention areas must be designed 
to drain within 72 hours. However, rain gardens are 
typically designed to drain water within a day and are 
thus unlikely to breed mosquitoes.

Bioretention cells, including rain gardens, require 
pretreatment, such as a vegetated filter strip. A stone 
or pea gravel diaphragm or, even better, a concrete 
level spreader upstream of a filter strip will enhance 
sheet flow and sediment removal. 
Bioretention cells can be dosed with sheet flow, a 
surface inlet, or pipe flow. When using a surface 
inlet, first direct the flow to a 
sediment forebay. Alternatively, 
piped flow may be introduced 
to the bioretention system via an 
underdrain.  

For bioretention cells dosed 
via sheet flow or surface inlets, 
include a ponding area to allow 
water to pond and be stored 
temporarily while stormwater 
is exfiltrating through the cell.  
Where bioretention areas 

are adjacent to parking areas, allow three inches 
of freeboard above the ponding depth to prevent 
flooding.

Most bioretention cells have an overflow drain 
that allows ponded water above the selected 
ponding depth to be dosed to an underdrain. If the 
bioretention system is designed to exfiltrate, the 
underdrain is not connected to an outlet, but instead 
terminates in the bioretention cell.  If the bioretention 
area is not designed to exfiltrate, the underdrain is 
connected to an outlet for discharge or conveyance 
to additional best management practices.

Construction
During construction, avoid excessively compacting 
soils around the bioretention areas and accumulating 
silt around the drain field. To minimize sediment 
loading in the treatment area, direct runoff to the 
bioretention area only from areas that are stabilized; 
always divert construction runoff elsewhere.

To avoid compaction of the parent material, work 
from the edge of the area proposed as the location of 
an exfiltrationg bioretention cell. Never direct runoff 
to the cell until the cell and the contributing drainage 
areas are fully stabilized.

Place planting soils in 1-foot to 2-foot lifts and 
compact them with minimal pressure until the 
desired elevation is reached. Some engineers suggest 
flooding the cell between each lift placement in lieu 
of compaction.

Maintenance
Premature failure of bioretention areas is a significant 
issue caused by lack of regular maintenance. 
Ensuring long-term maintenance involves sustained 
public education and deed restrictions or covenants 
for privately owned cells. Bioretention areas require 
careful attention while plants are being established 

Bioretention Maintenance Schedule
Activity Time of Year Frequency

Inspect & remove trash Year round Monthly

Mulch Spring Annually

Remove dead vegetation Fall or Spring Annually

Replace dead vegetation Spring Annually

Prune Spring or Fall Annually

Replace entire media & 
all vegetation

Late Spring/early 
Summer

As needed*

* Paying careful attention to pretreatment and operation & maintenance can extend the 
life of the soil media
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and seasonal landscaping maintenance thereafter. 

In many cases, a landscaping contractor working 
elsewhere on the site can complete maintenance 
tasks. Inspect pretreatment devices and bioretention 
cells regularly for sediment build-up, structural 
damage, and standing water.

Inspect soil and repair eroded areas monthly. Re-mulch 
void areas as needed. Remove litter and debris monthly. 
Treat diseased vegetation as needed. Remove and 
replace dead vegetation twice per year (spring and fall). 

Proper selection of plant species and support during 
establishment of vegetation should minimize—if not 
eliminate—the need for fertilizers and pesticides. 
Remove invasive species as needed to prevent these 
species from spreading into the bioretention area. 
Replace mulch every two years, in the early spring. Upon 
failure, excavate bioretention area, scarify bottom and 
sides, replace filter fabric and soil, replant, and mulch.
A summary of maintenance activities can be found on 
the previous page.

Because the soil medium filters contaminants from 
runoff, the cation exchange capacity of the soil media 
will eventually be exhausted.  When the cation 
exchange capacity of the soil media decreases, 
change the soil media to prevent contaminants 
from migrating to the groundwater, or from being 
discharged via an underdrain outlet. Using small 
shrubs and plants instead of larger trees will make it 
easier to replace the media with clean material when 
needed.

Plant maintenance is critical. Concentrated salts in 
roadway runoff may kill plants, necessitating removal 
of dead vegetation each spring and replanting.  The 
operation and maintenance plan must include 
measures to make sure the plants are maintained. 
This is particularly true in residential subdivisions, 
where the operation and maintenance plan may 
assign each homeowner the legal responsibility 
to maintain a bioretention cell or rain garden on 
his or her property.  Including the requirement 
in the property deed for new subdivisions may 
alert residential property owners to their legal 
responsibilities regarding the bioretention cells 
constructed on their lot.

Cold Climate Considerations
Never store snow in bioretention areas. The 
Operation and Maintenance plan must specify where 
on-site snow will be stored.  All snow dumps must 

comply with MassDEP’s guidance. When bioretention 
areas are located along roads, care must be taken 
during plowing operations to prevent snow from 
being plowed into the bioretention areas.  If snow 
is plowed into the cells, runoff may bypass the cell 
and drain into downgradient wetlands without first 
receiving the required water quality treatment, and 
without recharging the groundwater.  

References
Center for Watershed Protection, 2000, Bioretention 
as a Water Quality Best Management Practice, Article 
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www.cwp.org/Downloads/ELC_PWP110.pdf
Federal Highway Administration , YEAR, Bioretention 
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bioretention.asp
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ATTACHMENT 2 

RETROFIT DESIGN SUMMARY TABLE 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Retrofit Design Summary Table
Sumner Street Area Jun 2013

BMP 
Designation 

Number

Catchment 
Area 

Description

Stormwater Best 
Management 

Practice
Drainage 
Area (sf)

Recommended Volume 
to Pretreat Water 

Quality Volume (0.1-
inch/impervious acre) 

(cf)

Actual 
PreTreatment 

Volume        
(cf)

% PreTreatment 
Volume Treated

1-inch Water 
Quality Volume 

(cf)

Water Quality 
Volume Treated 

(cf)

% Water 
Quality 
Volume 
Treated

1 Sumner-1 Wet Swale 73,845.00 615.38 1,000.00 162.50% N/A N/A N/A

2 Sumner-2 Sediment Forebay 26,609.00 221.74 322.00 145.21% N/A N/A N/A

3 Sumner-2 Bioretention Basin 26,609.00 N/A N/A N/A 2,217.42 2,337.00 105.39%

4 Sumner-3
Bioretention 

Filtration System 4,229.50 N/A N/A N/A 352.46 352.46 100.00%

5 Sumner-3
Bioretention 

Filtration System 4,229.50 N/A N/A N/A 352.46 352.46 100.00%

Notes:
1.  Assume all runoff is from impervious area.
2.  Each Bioretention Filtration system can treat 90% of annual runoff.
3.  Maximum flow rate for Bioretention Filtration System is 0.056 cf/s for the system, and anything above will divert to bypass.



  

ATTACHMENT 3 

RUNOFF AND POLLUTANT LOAD CALCULATIONS TABLE 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Runoff and Pollutant Load Calculations
Sumner Street Area Jun 2013

BMP 
Designation 

Number

Catchment Area 
Description

Stormwater Best 
Management Practice

(A) Drainage 
Area (ac) (R) Runoff (in) (L) Annual TSS (lbs) (L) Annual TP (lbs) (L) Annual TN 

(lbs)
(L) Annual FC 

(billion colonies)

1 Sumner 1 Wet Swale 1.70 41.55 2,745.92 8.78 22.35 269,209.42

2 & 3 Sumner 2
Sediment Forebay and 

Bioretention Basin
0.61 41.55 985.30 3.15 8.02 96,598.67

4 & 5 Sumner 3
Bioretention Filtration 

System
0.20 41.55 323.05 1.03 2.63 31,671.70

Coefficients for Use in Polluted Load Calculations1:

Landuse % Impervious (C) TSS (mg/l) (C) TP (mg/l) (C) TN (mg/l) Fecal Coliform 
(1,000 colonies/ml)

Residential Street 100% 172 0.55 1.40 37

Pollutant Loading Formulas - The Simple Method1, 3:

For TSS, TP, & TN: For Fecal Coliform (FC): For Annual Runoff (R):
L = 0.226 * R * C * A L = 103 * R * C * A R = P * Pj * Rv

Where: L = Annual load (lbs) Where: L = Annual load (billion colonies) Where: R = Annual runoff (inches)
R = Annual runoff (inches) R = Annual runoff (inches) P = Annual rainfall (inches) = 48.62

C = Pollutant Concentration (mg/l) C = Bacteria concentration (1,000 colonies/ml)

A = Area (acres) A = Area (acres)

0.226 = Unit Conversion Factor 103 = Unit Conversion Factor Rv = Runoff coefficient = 0.05 + 0.9 Ia
Ia = Impervious fraction (%)

References:

1.  New York State Stormwater Management Design Manual, Appendix A-The Simple Method to Calculate Urban Stormwater Loads

http://www.dec.ny.gov/docs/water_pdf/simple.pdf

2.  Weatherbase - Average Annual Precipitation

http://www.weatherbase.com/weather/weather.php3?s=744920&cityname=Dedham-Massachusetts-United-States-of-America

3.  The Simple Method: http://stormwatercenter.net/

Pj = Fraction of rainfall events that 
produce runoff (assume 0.9) 



  

ATTACHMENT 4 

POLLUTANT REMOVAL CALCULATIONS TABLE 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Runoff and Pollutant Removal Calculations
Sumner Street Area Jun 2013

BMP 
Designation 

Number

Catchment 
Area 

Description

Stormwater Best 
Management Practice

(A) Drainage 
Area (ac)

TSS Removal 
(%)

TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform 
Removal 

(%)

Annual TSS 
Removed 

(lbs)

Annual TP 
Removed 

(lbs)

Annual TN 
Removed 

(lbs)

Annual FC 
Removed 

(billion 
colonies)

1 Sumner 1 Wet Swale 1.70 85.0% 48.0% 30.0% 60.0% 2,334.03 4.21 6.71 161,525.65

2 Sumner 2 Sediment Forebay 0.61 25.0% 8.0% 3.0% 12.0% 246.33 0.25 0.24 11,591.84

3 Sumner 2 Bioretention Basin 0.61 90.0% 30.0% 30.0% 70.0% 665.08 0.87 2.33 59,504.78

4 Sumner 3
Bioretention Filtration 

System
0.10 82.0% 50.4% 39.5% 57.0% 132.45 0.26 0.52 9,026.43

5 Sumner 3
Bioretention Filtration 

System
0.10 82.0% 50.4% 39.5% 57.0% 132.45 0.26 0.52 9,026.43

3,510.34 5.85 10.32 250,675.14

Annual Calculated Pollutant Load (from Runoff and Pollutant Load Calculations)

BMP 
Designation 

Number

Catchment Area 
Description

Annual TSS 
(lbs)

Annual TP 
(lbs)

Annual TN 
(lbs)

Annual FC 
(billion 

colonies)

1 Sumner 1 2,745.92 8.78 22.35 269,209.42

2 & 3 Sumner 2 985.30 3.15 8.02 96,598.67

4 & 5 Sumner 3 323.05 1.03 2.63 31,671.70

BMP Removal Efficiencies for Wet Swale1

Source TSS Removal (%) TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform or 
Bacteria (%)

Rhode Island 
Stormwater 

Manual
85% 48% 30% 60%

BMP Removal Efficiencies for Sediment Forebay1,3

Source TSS Removal (%) TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform or 
Bacteria (%)

MA SW 
Handbook (sand 
& organic filters)

25% N/A N/A N/A

Rhode Island 
Stormwater 

Manual
25% 8% 3% 12%

BMP Removal Efficiencies for Bioretention Basin1,3

Source TSS Removal (%) TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform or 
Bacteria (%)

MA SW 
Handbook (sand 
& organic filters)

90% 30% - 50% 30% - 90% N/A

Rhode Island 
Stormwater 

Manual
90% 30% 55% 70%

BMP Removal Efficiencies for Filterra Bioretention System4, 5

Source TSS Removal (%) TP Removal 
(%)

TN Removal 
(%)

Fecal 
Coliform or 
Bacteria (%)

Filterra 
(manufacturer)

85% 60% - 70% 0.43% 57% - 76%*

MASTEP 
Review     

82% 50.4% - 68.3% 39.5% (TKN) N/A

*Standard Blend

Note: Bold-faced values are the selected removal efficiencies

References:

1.  Rhode Island Storm Water Manual 2010, Section 5 and Appendix H

http://www.dem.ri.gov/pubs/regs/regs/water/swmanual.pdf

2.  New York State Stormwater Management Design Manual, Appendix A-The Simple Method to Calculate Urban Stormwater Loads

http://www.dec.ny.gov/docs/water_pdf/simple.pdf

3.  Massachusetts Stormwater Handbook, Volume 2, Chapter 2: Structural BMP Specifications for the Massachusetts Stormwater Handbook

http://www.mass.gov/dep/water/laws/v2c2.pdf

4.  The Massachusetts Stormwater Technology Evaluation Project (MASTEP)

http://www.mastep.net/

5.  Filterra: http://filterra.com/

Quantity of Pollutant RemovedBMP Removal Efficiency

Sumner Total Removal = 



  

 ATTACHMENT 5 

CONSTRUCTION COST ESTIMATE 

 

 

 



Neponset River Watershed Association
Milton, MA Stormwater Retrofit Project
Preliminary Construction Cost Estimate
Sumner Street Area

References:
  A.  MAPC South Shore Consortium Bid Prices 2013.
  B.  MA DOT Weighted Bid Prices 2013.

Item Item Description Qty Unit Unit Cost Ext Cost Reference Notes

1 Site Preparation 1 LS $5,000 $5,000 EPG Judgement
Minor clearing for access, Temporary access ramps, filter 
sock, minor site grading.

2 12" Diameter Filter Sock for Erosion Control 600 LF $2 $1,200 MAPC

Allowance.  Assume erosion controls needed for swale 
and forebay/basin. Assume no erosion controls needed 
for Filterra bioretention units.

3
Existing Swale Maintenance and Rehab (Wet 
Swale) 2 Crew/Day $2,500 $5,000 EPG Judgement

Assume 1 crew, 2 days, to perform work. Including 
grading, rip rap check dams, etc. Assume O&M = 
$500/year/unit = $800/year.

4 4'X6' Filterra Bioretention System 2 EA $13,000 $26,000 Filterra Assume O&M = $500/year/unit = $1,000/year.

5 4" SDR-35 PVC Piping 40 LF $30 $1,200 EPG Judgement
For connecting proposed Filterra units to existing 
drainage structures.

6 Sediment Forebay 840 SF $20 $16,800 EPG Judgement

Includes connecting to and installing new piping from 
existing drainage pipe to forebay, rip rap, stone 
weir/check dam, loam, seed, and connecting to/restoring 
existing grades.

7 Bioretention Basin 3,181 SF $30 $95,430 EPG Judgement

Includes connecting to and installing new piping from 
existing drainage pipe to forebay, rip rap, loam, seed, and 
connecting to/restoring existing grades. Assume 
maintenance is $1,200/year total for both sediment 
forebay and bioretention basin combined. 

8 Loam Borrow 250 CY $30 $7,500 EPG Judgement
Allowance.  Assume loam needed for swale and any 
outside disturbed areas.

9 Seeding 1,100 SY $1 $1,100 EPG Judgement
Allowance.  Assume seed needed for swale and any 
outside disturbed areas.

Construction Subtotal $159,230

Permitting $5,000 Conservation Commission Notice of Intent/Hearing

General Conditions (10%) $15,923 Bonds, Insurance, Mobilization

Const. Admin/Resident Engineering (15%) $23,885

Contingency (15%) $23,885

Total Construction Cost $227,922



  

ATTACHMENT 6 

DRAINAGE AREA PLAN 
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CONCEPTUAL DESIGN PLAN 

 
 
 
 
 
 
 
 





  

ATTACHMENT 8 

TEST PIT LOG 

 



Project: NepRWA - MILTON BMP'S

Location: MILTON, MA Test Pit No: TP- 1
Client: TOWN OF MILTON Location: Sumner Street Park/Green Area

Contractor/Operator: Approx. Ground Elevation: 36

Equipment: John Deere 410 E Datum: NAVD 88

Weather: Sunny, 60's Project No. 299-1301

Performed By: SDB Date: Time Started: 8:00 AM

Checked By: CCF Date: Time completed: 9:00 AM

Sample Excavation Boulder Remark
No. Effort Count No.

(feet)

0" - 12" Topsoil/Silty Loam E A

18" - 46" Brown silty gravel with stones and rocks E A

46" - 54" Rusty brown gravelly sand with stones and rocks; E A 1
wet soil at approximately 48"

LEGEND

REMARKS:

Total depth of test pit =4.5 feet Size Range   Letter

Depth to ground water= 4'-4" B.G.S. 6"-18"     A

18"-36"     B

1 Due to the nature of the soil and the depth of groundwater observed, a soil 36" Plus     C

sample was not taken to a lab for analysis.

2 Existing RCP drain pipe found approximately 2'-2.5' B.G.S. W = 4'
Volume (cy)

3.33 L = 5' NORTH

ENVIRONMENTAL PARTNERS GROUP, INC. Page 1 of 1

Pit Dimensions

Boulder Count Excavation

Effort

E = Easy

M = Moderate

D = Difficult

1900 Crown Colony 
Drive, Suite 402                
Quincy, MA 02169        
(617) 657-0200

    EXPLORATORY TEST PIT LOG

TOWN OF MILTON

5/28/2013

6/3/2013

Soil Description
Strata 
Depth

4'x5'x4.5'



Neponset	River	Watershed	Association	 	 Town	of	Milton	Stormwater	BMP’s	
Environmental	Partners	Group,	Inc.	
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Remaining/Non‐Selected Sites 

Design/Cost Estimate 

 



 

 

 
Headquarters:

1900 Crown Colony Drive, Suite 402, Quincy, MA 02169 
TL 617.657.0200 • FX 617.657.0201 

www.envpartners.com 

                       Hyannis: 
396 North Street, Hyannis, MA 02601 
TL 508.568.5103 • FX 508.568.5125 

Woburn:
18 Commerce Way, Suite 2000, Woburn, MA 01801 
TL 781.281.2542 • FX 781.281.2543

APPENDIX E 
CONSTRUCTION COSTS FOR REMAINING SITES NOT SELECTED FOR DESIGN 

 
 
Basis for Construction Cost Estimates:  Cost estimates for the construction of BMP’s at the remaining 
sites not selected for design were based on the detailed cost estimates for Wendell Park and Sumner 
Street, (Appendices B and D, respectively).  For each of these two location, the average cost per acre of 
EPG’s designs is $90,100 (i.e., both are almost exactly the same cost/acre).  The cost estimate for 
Lafayette was not used as it was a unique design (i.e., using an existing wetland as a filtering mechanism).  
For both Wendell Park and especially at Sumner St, the designs have the type of BMP’s likely to be used 
for the remaining sites not selected for design: Tree filter boxes, forebays, bioretention basins, swale 
work, etc.  The figure of $90,100/acre was therefore used, without actually designing each system for 
each non-selected area. 
 

1. Milton Street: Impervious Area = 89,210 SF = 2.05 AC.    
Potential BMP: Leaching Catch Basins 
1” WQV = 7,434 CF. 
Estimated Cost = $184,705. 
 

2. Gulliver Street: Impervious Area = 71,339 SF = 1.64 AC.   
Potential BMP: Bioretention Area/Infiltration Swale 
1” WQV = 5,945 CF. 
Estimated Cost = $147,764. 
 

3. Lincoln Street Parking Lot/Kelly Field: Impervious Area = 95,768 SF = 2.2 AC.   
Potential BMP: Bioretention Area   
1” WQV = 7,981 CF. 
Estimated Cost = $198,220. 
 

4. Meetinghouse Lane: Impervious Area = 186,421 SF = 4.28 AC.   
Potential BMP:  Leaching Catch Basins. 
1” WQV = 15,535 CF. 
Estimated Cost = $385,628. 
 

5. Elm Street: Impervious Area = 78,916 SF = 1.81 AC.   
Potential BMP:  Bioretention Area/Infiltration Swale 
1” WQV = 6,576 CF. 
Estimated Cost = $163,081. 
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