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Project Location 
The Fuller Brook Park Preservation Project extends from Dover Road to Hunnewell Field 
following Fuller Brook and from Hunnewell Field to Washington Street at Maugus Avenue 
following Caroline Brook. The sedimentation investigation was completed for Caroline Brook 
from Caroline Street to the culvert under the Hunnewell Field and Lower Fuller Brook from the 
Hunnewell Field culvert to Dover Road. 

 
Purpose 
The purpose of this sedimentation investigation is to identify possible sources of sediment in 
Caroline Brook and lower Fuller Brook and recommend actions to avoid or minimize future 
deposition problems, including structural and non-structural best management practices (BMPs) 
for stormwater runoff practices. 

 
Methodology 
Field observations of surface conditions in the watershed areas, GIS analysis, and review of 
maintenance practices were completed to provide recommendations.  

 

Summary of Observations 
During the process of completing the special studies of Caroline and Fuller Brooks, the 
following four areas were identified as high sedimentation area sections: 

1. Caroline Brook from Caroline Street (sta.130+78) to Forest Street (sta. 121+80) - 900± ft.  
~ 11,460± sq. ft., approximately 12 inches deep = 424± cu. yds. 

2. Caroline Brook from just up-gradient of a driveway off Paine Street (sta. 110+50) to the 
culvert at Wellesley High School (sta. 102+63) - 790± feet ~ 4,925± sq. ft., 
approximately 12 inches deep = 182± cu. yds.) 

3. Fuller Brook from culvert at the Wellesley High School (sta. 81+97) to Abbott Brook 
(sta. 74+74) including Skating Pond - 723± feet ~ 55,135± sq. ft., approximately 18 
inches deep = 3063± cu. yds. 

4. Fuller Brook at locations of various drainage outfalls - say 25 cu. yds.  
 
 

Sections 1-3 above are areas where the stream has little to no profile grade resulting in low 
velocity flow (see Hydraulic Analysis for additional information). Low velocities cause larger 
suspended particles in the flow to settle out, resulting in deposition of sediments in the stream, 
culverts, and wetland resources (see attached site photos). Preliminary total dredge volume is 
estimated at 4,000± cu. yds.  
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Sources of Sedimentation and Debris 
1. Stream Bank Erosion: Caroline Brook through Section 1 has a high canopy of tree cover 

but little in terms of vegetated ground cover. Banks are steep and susceptible to erosion 
from stormwater runoff from adjacent land as well as from stream flow during significant 
storm events. The section of Caroline Brook below the Forest Street culvert is steeper in 
profile, causing higher velocity flow and erosion of the stream bed and banks. A section 
of bank has eroded, exposing a sewer pipe and manhole (see attached photo). Several 
areas of Fuller Brook down gradient of State Street are eroding as well. In general, 
channelization of the brooks for flood control and upland development has caused the 
brooks to become “flashy” stream systems. This means that stream flows rise and fall 
quicker and to higher elevations during and after storm events than in a natural system 
where runoff is infiltrated and attenuated within an undeveloped stream corridor and 
floodplain.  The existing storm drain network carries runoff quickly to the brooks starting 
from rooftop to pavement, catchbasin to pipe outfall.   

2. Exposed Soil: Caroline Street is a gravel road (approximately 500 feet in length) where it 
crosses the park (see attached photos).  Stormwater runoff from the road is collected in 
catch basins, which discharge directly into the headwaters of Caroline Brook via a drain 
pipe and headwall. Exposed soils during construction periods can also be a problem if not 
maintained with proper erosion and sedimentation control (ESC) measures. The ongoing 
construction at the Wellesley High School, as well as any other site in the watershed, 
should be carefully monitored, and ESC measures should be installed and maintained as 
necessary. 

3. Stormwater Runoff: As mentioned above and like many communities with older 
municipal drainage systems, stormwater runoff is directed to surface streams with little to 
no prior treatment. The brooks have essentially been used as part of the stormwater 
management system for a major portion of the Town streets. They have been modified 
several times over the last century to primarily provide better flood control for the center 
of town. Catch basins and pipe systems collect and discharge stormwater runoff from 
streets, yards, and parking lots to the brooks.  Not only does this increase peak flows to 
the stream as discussed above, but it also has little to no capability to provide effective 
capture and removal of sediments and other stormwater pollutants.  

Other Potential Sources 
1. Landscape Materials: Often, parks, wooded areas, and wetlands are a place where 

residential landscape debris (leaves, grass clippings, mulch and excess soil) are often 
disposed. Although not observed during the site visit conducted for this investigation, it is 
likely that some landscape debris is being improperly disposed in the watershed and is 
entering the brooks.  

 

Issues with Sedimentation 
Sands and other debris are deposited where stream velocities are slow enough for them to settle 
out.  This can be clearly seen at the headwall at Caroline Street. Once the sediment levels in the 
brook exceed the available storage capacity, sediment is then transported to the next settlement 
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area, and the process repeats itself until equilibrium is established. Excessive sedimentation has 
reduced the brook’s capacity to convey runoff and ability to attenuate stormwater during periods 
of high runoff, often resulting in property damage and/or dangerous flooding conditions. In 
addition, Fuller Brook is listed by Massachusetts Department of Environmental Protection 
(MADEP) as an impaired waterway for pollutants; organic enrichment/low dissolved oxygen and 
siltation, and has a total maximum daily load (TMDL) for pathogens.  
Fuller Brook is tributary to the Charles River, which MADEP lists as impaired for bio-
assessment, noxious aquatic plants, nutrients (specifically, phosphorus), PCBs, and pesticides.  
Other pollutants often attach themselves to sediment particles; therefore, capturing and removing 
solids will significantly reduce the pollutant load to the brook.  In addition, as the areas identified 
above accumulate sediment, they become less effective at capturing particles/pollutants; thus, 
removing accumulated sediment will help to restore some natural treatment capability. 
The Town is required to address sediment and other stormwater pollutants to comply with the 
existing National Pollutant Discharge Elimination System (NPDES) General Permit for 
Stormwater Discharges from Small Municipal Separate Storm Sewer Systems (MS4s). The 
Town currently performs street sweeping, catch basin cleaning, oil/water separator units 
cleaning, and has conducted outfall inspections and responded to stormwater hotline issues to 
meet the permit requirements, as well as several public outreach and involvement activities.  
Sand is no longer frequently used on the streets during the winter, and a rain garden 
demonstration project has recently been completed.   
However, there is a new permit currently in draft form – the Draft NPDES General Permit for 
Stormwater Discharges from small MS4s in Massachusetts North Coastal Watersheds.  This 
pending permit includes much more stringent requirements for stormwater management in the 
Town, including specific requirements for areas subject to TMDLs.  For example, when this 
permit is final, the Town of Wellesley will be required to reduce phosphorus loads by 59% and 
pathogens by 94.5%.  As a result, the Town will need to both reduce these pollutant loads from 
Town-owned lands (e.g., public streets and parking lots) and from contributing private lands as 
well.  Since the park includes a great deal of open space adjacent to many untreated stormwater 
discharges, effort should be made to not only reduce sediment impact to the brooks but also 
consider opportunities to address these anticipated permit requirements on Town-owned land and 
in the contributing drainage area.         

 
Recommendations 
 

 Dredge identified sections to restore natural sedimentation collection areas to avoid 
migration of sediment to more sensitive areas, such as the swamp up-gradient of Paine 
Street or the Charles River. Provide specific sediment trap areas to reduce need for future 
dredging of the entire brook length in this area and to enable more environmentally 
sensitive sediment removal.   

 Stabilize stream banks and restore the stream bed along the brook, using both soft and 
hard stabilization techniques as appropriate, which is discussed in greater detail in the 
Hydraulic Analysis report. 
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 Install stormwater retrofits in available open spaces in the section of park upstream from 
Caroline Street.  While daylighting the stream in this area is not currently feasible, 
stormwater treatment can be provided for over 20% of the watershed currently draining 
untreated to the headwaters of Caroline Brook.  A constructed wetland and two 
bioretention areas should be installed for treating runoff from small storm events from a 
portion of Caroline Street, Abbott Road, and Seaward Road.  These retrofits are vegetated 
and can be designed to complement to park and path layout, while reducing sediment and 
other pollutant loading to the brook.  They would also provide a great opportunity for 
educating the public about stormwater and its impacts.  

 Design sediment traps and other BMPs at existing drainage outfalls as part of the park 
preservation project, where possible. 

 Divert runoff from small storm events (first flush) from the storm drain that outfalls on 
the eastern bank just south of Forest Street into a treatment BMP in the large, adjacent 
open space within the park.  This drainage area is 62 acres, with 24% impervious. 

 Retrofit/install BMPs to treat runoff from street system, reducing the need for future 
dredging of the entire brook and limiting the overall environmental impact of the process.  
These BMPs should be designed to not only address sediment, but also phosphorus and 
bacteria.  These are pollutants of concern in Wellesley and will need to be addressed 
when the pending National Pollutant Discharge Elimination System (NPDES) permit 
requirements go into effect.  A full retrofit inventory/watershed assessment could help 
identify all the best opportunities.  Effective BMPs could include:  

o Rain gardens, bioretention systems, water quality swales in strategic locations; for 
instance, at end of streets abutting park. 

o Remove catchbasins that connect directly to main drainage pipes and roadway 
culverts; this is referred to as “on-line” catchbasins.   Provide off-line treatment 
practices to remove pollutants before discharge to the brooks. 

o Removing excess impervious cover where possible (see examples on the 
following page). 

 Continued maintenance of roadways (street sweeping) and existing stormwater 
management systems.  Avoid using sand on roads during the winter unless absolutely 
necessary.   

 Adopt ESC regulations and carefully review and monitor ESC plans and/or stormwater 
pollution prevention plans (SWPPP) for all permitted construction sites. 

 Continue providing on-going public education on the importance of stormwater 
management and how to properly dispose of landscape/yard wastes.  For example, if 
every resident managed their rooftop runoff with dry wells, rain barrels, or rain gardens, 
the quantity (which can cause erosion) of runoff would be greatly reduced and the quality A 
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Photo A shows a cul-de-sac in the drainage area contributing to the 
headwaters of Caroline Brook (Maugus Hill Rd).  This cul-de-sac is 
almost 100 ft in diameter and represents a great opportunity to 
reduce impervious cover draining to the brook, as well as 
retrofitting the center of the cul-de-sac as a bioretention area for 
stormwater treatment.   

Photo B shows a commercial parking lot on Laurel Avenue that 
currently discharges directly into Caroline Brook.  The drive 
aisles are very large (~32 feet; these aisles can be 24 feet or less 
depending on the parking layout) and provide an opportunity to 
reduce impervious cover and treat stormwater with bioretention 
islands. 

(sediment and other pollutant loads) would be improved.  This is particularly important 
since the major land use in the Caroline Brook watershed is residential.   
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Site Photos 

 

Photo 1: Catchbasin Direct Untreated flow from Caroline Street at Grave Road 

 

Photo 2: Headwall at Caroline Street (Station 130+78) Elevation 135.1± - Street Drainage Outfall 
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Site Photos (cont.) 

 

Photo 3: 60 inch RCP Culvert at Forest Street (Station 110+57) Elevation 133.5± 

 

Photo 4: Caroline Brook Looking Upstream (Station 128+10±) -- Note Unstable Banks 
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Site Photos (cont.) 

 

Photo 5: Caroline Brook Looking Upstream (Station 123+05±) - Note High Sediment Deposits 

 

Photo 6: Caroline Brook Looking Upstream to Forest St. Culvert (Station 120+40±) -- High Velocity Flow 
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Site Photos (cont.) 

 

Photo 7: Caroline Brook Looking Downstream to Exposed Sewer (Station 120+00±) -- Bank/Stream Erosion 

 

Photo 8: Caroline Brook at Driveway to Paine St. Upstream (Station 110+28±) -- 12 inches Sediment 
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Site Photos (cont.) 

 

Photo 9: Caroline Brook at Driveway to Paine St. Downstream (Station 109+86±) -- 12+ inches Sediment 

 

Photo 10: Caroline Brook at Walkway to Paine St. Upstream (Station 108+60±) -- 20 inches Sediment 
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Site Photos (cont.) 

 

Photo 11: Caroline Brook at Walkway to Paine St. Downstream (Station 108+38±) -- 20 inches Sediment 

 

Photo 12: Caroline Brook at Rice St. Culvert Upstream (Station 107+07±) -- 17 inches Sediment 
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Site Photos (cont.) 

 

Photo 13: Caroline Brook at Rice St. Culvert Downstream (Station 106+12±) -- 22 inches Sediment 

 

Photo 14: Caroline Brook at Smith St. Footpath Upstream (Station 104+14±) -- 12 inches Sediment 



Fuller Brook Park Preservation Project – Sedimentation Investigation 

 SI - Appendix A  9 of 10  
 

Site Photos (cont.) 

 

Photo 15: Caroline Brook at Smith St. Footpath Downstream (Station 103+93±) -- 20 inches Sediment 

 

Photo 16: Caroline Brook at High School Culvert Upstream (Station 102+63±) -- No Sediment 
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Site Photos (cont.) 

 

Photo 17: Skating Pond (Station 102+63±) -- Significant Sedimentation 

 

Photo 18: Skating Pond (Station 102+63±) -- Significant Sedimentation 



APPENDIX B 
DAYLIGHING/STORMWATER 

MANAGEMENT OPPORTUNITIES 
SKETCH 

 
 

 





 

Bioretentiion 

Con
W
structed 

Wetland 





APPENDIX C 
BACKUP DATA 

 
 

 





1

Phil Paradis

From: Hickey, David <dhickey@wellesleyma.gov>
Sent: Monday, May 14, 2012 1:53 PM
To: Phil Paradis
Cc: Michelle West; Kien Ho; Randy Collins; Pakstis, Mike; Millett, Bill; Saraceno, George; Miller, 

Frank; Gildae, Beth
Subject: RE: Fuller Brook Project - Town Stormwater Operation and Maintenance Plan

Phil, 
Attached is this year’s NPDES annual report, previous reports should be available on the DEP web page. We have site 
specific SWPP’s for certain facilities (DPW site and RDF) that we track as well as several schools (Sprague, Bates and the 
new High School) that we assist with and co‐ordinate pumping of the oil/water separator units, about 25 twin wide. To 
meet the NPDES permit we must sweep all streets once time per year and 2 times in high use / commercial areas and 
clean CB’s when they are 60% full. The actual metrics are a bit better as we sweep the entire Town at least once, often 
twice and the high use street get swept once monthly for 6‐7 months. CB’s are averaging about 1 time every 2‐3 years, 
more frequent in areas of greater sensitivity. We have not used sand for several years except when conditions warrant 
it, such as very low temps / flash freeze or extremely steep locations. Let me know if you need further information. 
David J Hickey, Jr. PE 
Town Engineer 
 
From: Phil Paradis [mailto:PParadis@BETA-Inc.com]  
Sent: Monday, May 14, 2012 11:45 AM 
To: Pakstis, Mike; Hickey, David 
Cc: Michelle West; Kien Ho; Randy Collins 
Subject: Fuller Brook Project - Town Stormwater Operation and Maintenance Plan 
 
Mike & Dave, 
 
We need some information for the Sedimentation Investigation for the Fuller Brook.  
 
Does the Town have a Stormwater Operation and Maintenance Plan that they follow? If so can we get a copy? If not, do 
they have goals like street sweeping twice a year…catchbasin cleaning every two years…? And, what is the Town’s 
sanding practice? 
 
Thanks for your help, 
 
Phil 
 
Philip Paradis, Jr., P.E., LEED AP, CPSWQ 
Project Manager 
 

BETA Group, Inc. 
T: 781.255.1982 
C: 617.699.1269  
PParadis@BETA‐Inc.com 
www.BETA‐Inc.com 
 

 
 
 








































