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1. PROJECT OVERVIEW 

Through a 2016 Coastal Resiliency Grant from the 
Massachusetts Office of Coastal Zone Management 
(CZM), the Town of Ipswich is conducting a one-year 
pilot project to identify areas along the Ipswich River 
that are presently susceptible to erosion due to a 
number of factors that may include: river action or 
overland runoff; pedestrian foot traffic over sensitive 
bank areas; constructed features such as headwalls and 
bridges; or any combination of possible csuses.  The 
study area focuses on segments of the Ipswich River 
between the Town Wharf on Water Street and the 
Ipswich Mills Dam.  In addition to existing erosion issues, long-term impacts on coastal stability 
within the study area due to projected sea-level rise are also being evaluated.  

The focus of this report is on the short-term and long-term viability of existing structural 
stormwater treatment systems, outfalls, headwalls, etc. that currently exist within the study area and 
potential impacts to the systems due to sea-level rise. 

2. AREAS OF CONCERN AND OVERALL PROJECT APPROACH 

On September 27, 2016, the project team, which is comprised of personnel representing the Town 
of Ipswich, CZM, the Ipswich River Watershed Association (IRWA), Horsley Witten Group (HW) 
and Coneco completed a site walk within the project area to identify locations where bank erosion 
has been occurring, potential sources of the erosion, and to discuss potential solutions to remedy the 
ongoing erosion.  Based on observations during the site walk, a total of eight locations were 
identified.  These locations, identified as Areas 1A through 1C, Areas 2, 3 and 4, and Areas 5A and 
5B are shown on the attached Figure 1.  A ninth locations was added following the September 27 
site walk and this location is identified as Area 6 on Figure 1. 

Working within the project team, Coneco’s focus has been on structural improvements to roadways, 
walkways, utilities, etc. that would improve stormwater flow and lessen the potential for future 
erosion of the river bank within identified areas.  Our efforts are intended to supplement the 
recommendations for riverbank improvements, including the development of living shorelines 
within the eroded bank areas, that are being developed by HW within the project team and that are 
presented in a separate report. 
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3. EVALUATION OF AREAS OF CONCERN AND 

RECOMMENDATIONS 

3.1 AREA 1A 

This area is located along Water Street between Summer Street and Scottons Lane and in the general 
downgradient vicinity of the Ipswich Outboard Club (see Figure 1). 

Erosion of the river bank adjacent to Water Street was observed and it appears that the erosion is 
due to a combination of surface runoff traveling uncontrolled across Water Street and down the 
bank, pedestrian traffic down the bank in the area and action due to the Ipswich River.   

Although they do not appear to be an immediate source of the observed bank erosion in the area, an 
existing structural stormwater treatment system of note does exist within Area 1A as a component 
of the larger municipal drainage system that discharges to the Ipswich River.  This system includes 
dual StormTreat units that were reportedly installed by the Town in the 1990s to collect and treat a 
diverted portion of the stormwater flow that travels through an approximately 49 acre subcatchment 
and into an open drainage swale prior to passing beneath Water Street to an outfall to the Ipswich 
River within Area 1A.   

DESCRIPTION OF STORMTREAT SYSTEMS 

StormTreat Systems (STS) is a proprietary stormwater runoff treatment technology offering high 
quality pollutant removal performance through the use of physical techniques (sedimentation, 
filtration) chemical processes (adsorption) and biological mechanisms (bioaccumulation, nitrification 
and denitrification).  

It is comprised of a multistage system including a series of 
sediment trapping chambers, a gravel filter and integrated 
bioretention system (see Image 1). It is designed and sized 
to capture and treat the design storm volume of 
stormwater runoff events (which carry 90% of pollutants).  

The unique combination of passive physical and active 
natural water treatment employed in this system provides 
for comprehensive removal of stormwater pollutants. Not 
only are suspended solids, petroleum hydrocarbons, 
metals, and nutrients stripped from the influent, but also 
bacterial contaminants, which pose a direct risk to human health, are 
effectively removed. The inclusion of the constructed wetland 
provides the surrounding area with additional vegetation thereby adding to habitat diversity.  

Image 1: StormTreat Unit Operation 
(by StormTreat Systems) 
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AREA 1A – RECOMMENDATIONS TO REDUCE BANK EROSION 

Based on initial observations, it appears that a limited drainage area contributes surface flow that 
travels across Water Street toward the eroded bank within Area 1A.  Due to local grading within 
Water Street, the sheet flow becomes channelized, and this focused runoff contributes to the noted 
erosion. 

Methods are available that would help to reduce the impacts from surface runoff in this area to the 
river bank.  The simplest to construct and least costly would involve the construction of an energy 
dissipater within the already existing flow channel at the top of the bank as part of any proposed 
bank restoration.  Various types of energy dissipaters could be applicable, including the construction 
of a rip rap spreader, a shallow vegetated retention pool, or the construction of a stabilized discharge 
channel within the reconstructed eroded area. 

Additional alternatives for consideration would include the construction of a roadside berm along 
Water Street that intercepts the surface flow across the road and directs it to a new catchbasin.  This 
basin would likely require the installation of one or more new manholes and discharge piping that 
would either connect to an existing outfall located across from the Ipswich Outboard Club, or if a 
connection to that outfall is not possible, the construction of a new point outfall to the river. 

 Recommendation – Construct Energy Dissipater 

Although the StormTreat units that exist within Area 1A do not impact the observed bank erosion, 
either positively or negatively, the treatment system is within the immediate proximity of the 
observed erosion.  Therefore, its condition and general recommendations for the system have been 
included herein. 

Observations of the treatment system, along with information provided by the Town, indicate that 
the units have not functioned for a number of years and that either a major refurbishing or full 
replacement of the units would be required for the units to be operational.  It is also apparent that 
the units would likely only treat a minor portion of the stormwater flow that would be generated 
from the contributing subcatchment.  Therefore, any benefits from the operation of the units to 
improving the quality of stormwater that discharges from the subcatchment through the outfall in 
Area 1A would be minimal.  Although a complete evaluation of the benefit of the units should be 
completed, it initially appears that, if fully functioning, would not provide a major benefit to the 
quality of stormwater discharged from the area. 
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3.2 AREA 1B 

Area 1B is an area of erosion at a headwall located off of Water Street at the foot of Summer Street.  
The headwall houses an outfall which is fitted with a duckbill check valve.  This outfall discharges 
stormwater flow from a portion of the municipal storm water system in Summer Street and the 
immediate area of Water Street.  Due to the extent of erosion observed around the headwall, it 
appears that a significant volume of surface water bypasses the municipal system and flows down 
Summer Street toward the headwall, while surface water flows down Water Street from Green Street 
toward the headwall (see Images 2 and 3).   

 

 

 

 

 

 

 

 

 

 

 

Image 2: Area 1B – Bank Erosion at the Headwall 
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Image 3: Area 1B – Potential Surface Flow Down Summer Street Toward Headwall 

Although not a cause of the observed erosion, it is important to note that prior to discharging 
through the outfall, stormwater that collects in the municipal stormwater system within Summer 
Street and an area of Water Street is treated in a Vortechs hydrodynamic treatment unit.  This unit 
and its location directly upstream from the outfall provide a potential connection and treatment 
location for any recommended stormwater runoff improvements in the area. 

DESCRIPTION OF HYDRODYNAMIC SEPARATION SYSTEMS 

Vortechs is a below-ground, engineered stormwater treatment 
device that combines swirl concentration and flow controls into a 
single treatment unit. Vortechs is ideal for capturing and retaining 
trash, debris, sediment, and hydrocarbons from stormwater 
runoff. The Vortechs system’s large swirl concentrator and flow 
controls work together to create a low energy environment, ideal 
for capturing and retaining particles down to 50 microns 

A single Vortechs treatment unit was installed by the Town in the 
1990s within the municipal collection system that carries 
stormwater down Summer Street and Water Street from Green 
Street to the outfall off of Water Street and into the Ipswich 
River.   

Surface Flow Down 
Summer St Toward 

Headwall 

Image 4: Vortechs Stormwater Treatment Unit 
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AREA 1B – RECOMMENDATIONS TO REDUCE BANK EROSION 

Observations indicate that a contributor to the observed erosion at the headwall is the uncontrolled 
flow of surface runoff from Water Street to the river bank at the headwall.  Surface flow down 
Summer Street may also be bypassing catchbasins at the end of the street and flowing directly 
toward the headwall, but this potential will need to be further investigated during high runoff 
periods. 

An alternative to control surface runoff along Water Street would be the addition of a curb along the 
river side of the road surface.  The constructed curb would stop sheet flow off of the road surface in 
the area and create gutter flow conditions within the road surface.  A catchbasin or a series of 
catchbasins would need to be added to collect the controlled gutter flow, and the catchbasins could 
be tied to the existing Vortechs unit for treatment prior to discharging through the existing outfall.  
Additional options could include the construction of a stabilized top-of-bank along the edge of 
Water Street in place of a curb to dissipate the sheet flow off of the roadway, but the limited 
available area along the top of the bank would likely make this alternative ineffective. 

Prior to construction of a new curb and collection system, a complete engineering evaluation of the 
existing Vortechs unit should be performed to verify that the unit can accept the additional flow that 
would be directed to it.  This should include a determination of the total runoff generated during 
select design storm events and a review of any available installation information to confirm the 
capacity of the unit.  In addition, it should also be determined whether stormwater flow that travels 
down Summer Street is bypassing the catchbasins at the foot of the roadway and travelling across 
Water Street, thus contributing to the observed erosion.  If this is occurring, further measures, which 
could include the addition of catchbasins installed within the recommended new curb beyond the 
end of Summer Street or a reconfiguration of the existing catchbasins at the end of Summer Street 
may be necessary to collect this flow. 

 Recommendation – Construct New Curb and Collection System 

3.3 AREA 1C 

This site is the bank of the Ipswich River between Green Street and Area 1B.  This section of the 
river bank is steeper than downstream sections, and it appears that sections of erosion throughout 
are worsened by the uncontrolled runoff of stormwater from Water Street off of the roadway and 
over the bank.  Erosion of the bank in this area is also compromising the edge of the paved roadway 
and utility poles that are located along the top of the river bank. 
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AREA 1C – RECOMMENDATIONS TO REDUCE BANK EROSION 

The recommendations for this area are a continuation 
of those presented for Area 1B.  To eliminate the 
uncontrolled runoff of untreated water off of Water 
Street and over the river bank, a curb and catchbasins 
could be added to the edge of the roadway to continue 
the recommended improvements from Area 1B to 
Green Street.  As with the prior recommendations, the 
addition of this system would require an assessment of 
the existing Vortechs unit to ensure that the unit has 
suitable capacity available to manage the additional flow 
that would be collected. 

Stormwater flow down Green Street and flow off of the 
lower Town Hall parking lot may also be contributing 
to the volume of stormwater that currently travels 
uncontrolled over the river bank off of Water Street.  
During the design stage, an evaluation should also be 
performed to verify that the existing municipal 
collection system in Green Street is intercepting surface 
runoff before it travels from Green Street and down 
Water Street, and the need for the addition of a new 
catchbasin at the lower corner of the Town Hall parking lot on Green Street should also be 
evaluated.  

 Recommendation – Construct New Curb and Collection System 

 

New Curb 

Image 5: Area 1C – Proposed New Roadside Curb to Control 
Runoff to Bank 
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3.4 AREA 2 

Area 2 is located immediately upstream of the Green 
Street Bridge and includes a 30-40 foot length of bank 
erosion along the edge of the Shurcliff River Walk 
(see Images 6). 

The consensus of the project team is that the 
observed erosion appears to result from two factors; 
(1) pedestrian foot traffic down the bank to access the 
river and; (2) the flow of the Ipswich River with 
added impacts resulting from the manmade structures 
within the area.  A less significant factor may also be 
surface flow down the Shurcliff River Walk from 
Green Street and flow down the embankment from 
the Town Hall property toward the river.   

AREA 2 – RECOMMENDATIONS TO REDUCE BANK EROSION 

It is understood that extensive reconstruction and stabilization of the river bank will be required.  It 
is also understood that this area is a potential location for river access due to its proximity to Green 
Street, available parking at the Town Hall, and the relatively shallow depth of the river at this 
location due to the deposition of sediments resulting from the bank erosion.  Bank stabilization 
techniques and potential means and locations for public access are discussed in HW’s report for the 
project.  However, as a components of any river bank-related improvements, consideration should 
also be given to improved management of surface water runoff to minimize its impact to the 
improved bank conditions.  For this area, surface water improvements should consider: 

 stormwater management techniques at the rear of the Town Hall, located at the top of the 
slope above Area 2 to treat and reduce stormwater peak runoff over the slope.   

 regrading of the riverwalk surface from Green Street to Area 2 to slow and spread the 
overland flow and eliminate channelized runoff (see Image 7); and 

 improvements along Green Street and within the lower section of the Town Hall parking lot 
to reduce runoff from the impervious surface toward the river walk.  This may include the 
installation of a catchbasin at the lower corner of the parking lot (as recommended for Area 
1C) and its connection to the municipal drainage system in Green Street (see Image 8). 

 

 

Image 6#:  Area 2 – Section of Bank Erosion 
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3.5 AREA 3 

Area 3 is a section of river bank along the Shurcliff River Walk approximately midway between 
Green Street and County Street.  Similar to Area 2, the observed erosion appears to primarily result 
from a combination of river flow and pedestrian access down the bank to the river, while surface 
flow down the embankment from the upper Town Hall ball fields may also be contributing on a 
limited basis.  Based on a preliminary investigation it 
does not appear that the ball fields themselves 
contribute a significant volume of runoff to the 
embankment, but that the primary source is flow that 
is generated on the embankment itself. 

AREA 3 – RECOMMENDATIONS TO REDUCE BANK 

EROSION 

Similar to Area 2 it is understood that extensive 
reconstruction of the bank will be required in this 
area, and that the reconstruction efforts may include 
the addition of a constructed access point to the river.  
These efforts should include an engineered evaluation 
of the impacts of surface runoff from the 
embankment above the river walk and the impacts of 
runoff under various design storm scenarios to the 
bottom-of-slope river walk and adjacent river bank.  If determined necessary, measures to reduce 
runoff should be considered.  These may include: 

 the construction of retention swales at the base of the embankment to collect and slow the 
flow across the river walk;  

 regrading of the river walk to slow and reduce flow to the river bank; and  

Image 7:  Area 2 - River Walk Leading from 
Green Street 

Potential New Catchbasin 

Image 9:  Area 3 – River Walk with Embankment to Ball 
Fields at Right 

Image 8:  Area 2 – Town Hall Lower Parking Area 

Bank Erosion 

Potential Regrading and New Surface 
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 the placement of more stable walking surface materials such as compacted crusher fines or 
engineered surface materials to stabilize the river walk surface and slow the rate of surface 
flow. 

 Recommendation – Investigate impact of runoff from embankment and across river walk. 

3.6 AREA 4 

Area 4 is an eroded area at the outlet from the municipal drainage system at the base of the 
downstream side of the County Street Bridge.  The 
existing outfall pipe is elevated within the embankment 
and the collected stormwater that flows out of the pipe 
has caused the embankment beneath the pipe to 
significantly erode.  Further contributing to the issue is 
the fact that the outfall pipe is constructed of corrugated 
metal, which has corroded and failed and flow through 
the outfall passes out of the corroded bottom of the 
pipe, causing the flowing stormwater to further cut into 
the embankment. 

AREA 4 – RECOMMENDATIONS TO REDUCE BANK 

EROSION 

It is recommended that improvements to the outfall pipe 
and its outfall area be included with any bank restoration 
plans for the area.  Replacement of the failed outfall pipe 
with concrete or PVC piping and the addition of 
stabilization materials along the slope would minimize 
the potential for reoccurrence of the observed erosion.  
A combination of geotextile slope stabilization materials 
and rip rap is commonly used in situations similar to this to protect the underlying embankment 
soils and provide a stable path for the flow to pass.  Bio-engineered splash pads and flared-end 
sections are also commonly used and are recommended as outlet protection methods in the 
Massachusetts Stormwater Handbook (the “Handbook”).  For reference, the following is an excerpt 
from the Handbook regarding outfalls into resource areas: 

The Wetlands and 401 regulations require that stormwater treatment be provided prior to discharge into 
wetland resource areas such as vegetated wetlands (BVW, IVW, salt marshes), land under water (streams, 
lakes, rivers, ponds, ocean), and other resource areas, except for Riverfront Areas ILSF, BLSF, and land 
subject to coastal zone flowage, where such practices may be sited, provided the structures meet the performance 
standards specified in the Wetland regulations applicable to all projects.  
 
The impact of new pipe outfalls on wetlands can be significantly reduced by locating the outfall point back 
from the receiving stream, using a flared-end structure, installing riprap or bio-engineered splash pad, and 
either digging a channel from the outfall to the stream or designing the splash pad to act as a level spreader to 
sheet the discharged stormwater to the stream.  
 

Image 10:  Area 4 – Eroded Embankment at 
Outfall at County Street Bridge 
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In addition to not placing the outfall and energy dissipation in a wetland resource area such as a BVW or 
LUW, care must be exercised in the outlet design to ensure its orientation is such to reduce scour at the entry 
point and opposite bank. The preferred approach is to end the outlet pipe at a headwall or flared-end 
structure with a riprap or bio-engineered splash pad, discharging to a manmade drainage swale that is aligned 
at no more than a 45 degree angle to a stream channel. Design the outlet point and riprap or bio-engineered 
splash pad to reduce the energy sufficiently to eliminate a need to install riprap on the bank opposite the 
outfall point to protect it from scour. 

Ultimately the selected materials will need to work within the living shoreline goals for the bank 
restoration. 

Consideration should also be given to extending the outfall pipe so that it discharges closer to the 
toe of the bank to reduce the fall distance of water flowing from the outfall.  This would reduce the 
energy of the flowing water and the resulting erosion of the underlying bank.   

3.7 AREAS 5A AND 5B 

Area 5A is the location of a sanitary sewer siphon that crosses the Ipswich River immediately 
downstream from the Choate Bridge and Area 5B is a section of the bank of the Ipswich River 
immediately downstream of the Choate Bridge that includes an exposed section of the Town’s 
sanitary sewer trunk line.  Based on observations during the project team’s inspection of these areas, 
it is the team’s opinion that the noted eroded areas are due to high velocity flows within the Ipswich 
River.   

The Town is aware that these conditions exist and the Utilities Department is reportedly considering 
a project that will evaluate the condition of the sewer in the area and potential modifications.  Due 
to the extent of the exposed areas, potential remedies and anticipated costs, as well as the Town’s 
planned evaluation project, it is Coneco’s opinion that these areas are beyond the scope of the grant 
project and are therefore have not been further considered herein. 
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3.8 AREA 6 

Area 6 is a portion of river bank between the Riverwalk at the EBSCO facility to a location 
approximately 150-200 feet downstream from the Farley Brook Outfall.  Based on observations, 
erosion of the bank in this area appears to be due to river action.  Parking areas at the top of the 
bank are paved and edged with curbing that limits surface water runoff to the bank, and vegetated 
areas at the immediate top of bank slope away from the bank, further reducing surface water runoff 
impacts to the bank. 

 

 

 

 

 

 

 

 

AREA 6 – RECOMMENDATIONS TO REDUCE BANK EROSION 

Through observations it appears that overland flow near the top of the bank is being reasonably 
managed so that it is not significantly contributing to the observed erosion along this section of the 
river bank.  Therefore, additional structural modifications will likely not provide a benefit to reduce 
the observed bank erosion.  Any improvements would likely include bank stabilization measures, 
which are beyond the scope of this report. 

4. IMPACTS OF FLOODING AND THE 

NEW FLOOD INSURANCE RATE MAPS 

(FIRM)  
Water Street has regularly flooded during excessive storm 
events, and the occurrence of flooding has reportedly increased 
in the past few years.  Based on projected sea-level rise 
information, it is expected that flooding will continue to occur 
more frequently and with greater impact. 

As the water level within the Ipswich River rises, either due to 
high tide cycles or as the result of storms, the outfalls from the 
municipal storm systems that carry stormwater from the County 
Street/Spring Street area become submerged (Image 13), which 

Image 11:  Area 6 – Between Riverwalk at EBSCO and 
Farley Brook Outfall 

Image 12:  Area 6 – Downstream of Farley Brook 

Outfall 

Image 13: Area 1B – Submerged Headwall in Area 1B 
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causes the flow within the stormwater system to backup within the system, and has caused salt water 
to flow upstream into the stormwater system.  This backflow of water can damage stormwater 
treatment systems by mobilizing collected pollutants and impacting vegetation that is intended to 
treat stormwater. 

To limit the backflow of water from the Ipswich River upstream and into the municipal stormwater 
system, a duckbill backflow device was added to the outfall from the hydrodynamic separator.  
However, based on observations during a recent high tide event, the duckbill is not functioning 
properly. 

The Federal Emergency Management 
Agency (FEMA) is in the process of 
completing a multi-year effort to study and 
map coastal flood risks, using updated data 
and the latest technology.  For the Ipswich 
area, new flood maps became effective 
during 2014.  These new maps reflect 
updated information based on new data, 
improved mapping technologies, etc., and 
they effectively have increased the 100-year 
flood elevation from elevation 9’, as 
reflected on the previous flood insurance 
maps, to a new elevation of 13’.  At this new 
elevation, the structural stormwater 
treatment systems located at Areas 1A and 
1B will be fully submerged during a 100-year 
flood event (see Image 14) and limit their 
usefulness.   

Due to the increased flood area, the location of the Vortechs unit and the outfalls off of Water 
Street to the Ipswich River should be evaluated.  In addition, bank stability recommendations should 
also consider the impacts due to sea level rise and the increased flood area.  Consideration should be 
given to the guidance document developed by CZM and Horsley Witten entitled :  Assessment of 
Climate Change Impacts on Stormwater BMPs and Recommended BMP Design Considerations in Coastal 
Communities. 
 

Image 14: Updated FEMA Flood Area along Water Street 

Area 1A 

Area 1B 
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