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Introduction and Objective

This project proposes the temporary installation of a ~700 square foot floating wetland in the waters near
North Point Park in Cambridge, MA. The goals of this project are to: (1) research the impact of improved
habitat on zooplankton species distribution and mean body size, (2) create a visually impactful wetland
installation that will enliven the parkland, and (3) engage and educate the public about the relationship
between river ecology, pollution and water quality.
This installation is designed to test the theory that enhancing in-river habitat can contribute to the control
of harmful algal blooms by shielding zooplankton from the predatory pressure of small fish. At this scale
the floating wetland is expected to produce a measurable increase on local zooplankton populations but is
not expected to have a measurable impact on cyanobacteria concentration.

Figure 1. Proposed mechanism by which improved in-river habitat may lead to the ecological control of harmful algal blooms.
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Project Overview

What?

A ~700 square foot floating raft planted with native wetland species.

Where?

In the Waters off of North Point Park.

When?

Project will be installed in summer 2019 and removed in late fall 2021; a winter location
will be utilized to minimize the potential of ice damage, location TBD.

Who?

Project is a collaboration of Charles River Conservancy and Northeastern University,
College of Engineering.

Why?

(1) Doctoral research on improving water quality in urban rivers, (2) natural resources
enhancement, (3) public outreach and education.
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Project Description

Floating Wetland: A ~700 square foot bottom anchored floating wetland will be installed at the location
shown. The floating wetland will consist of 21, ~ 15-37 SF floating island modules supplied by Biomatrix
Water. Each floating island module consists of a rigid thermo-fused buoyant framework which supports a
non-biodegradable planting matrix, wrapped in coir. 2mm thick stainless-steel connections provide rigid,
bolted connection and a secure hub for anchoring. Each island module is rated to withstand 4 tons of force.
A 2’ tall bird fence will be installed around the perimeter of the island with posts installed at each exterior
connection point. Solar lights will be installed for nighttime navigational safety. Attachments points are
provided for lifting and towing1.
Anchoring: The wetland will be tethered in place from a minimum of four connection points to a chain
and mushroom anchor. A swivel connection at the end of the anchor chain will allow the wetland to rotate
in place and change its orientation depending on wind and currents. In order to avoid ice damage, the island
will be relocated to a more suitable winter location, to be determined. During the winter a buoy will mark
the location of the mooring off of North Point Park.
1

Refer to engineered drawings for additional details on floating wetland and anchoring system.
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Charles River Floating Wetland
Narrative Description
Planting: The wetland will be planted using a mixture of herbaceous and annual wetland species native to
Massachusetts. The planting has been selected for salt tolerance2 with consideration paid to botanical
interest and diversity of species. The goal of the plantings is to create valuable wetland habitat and an
aesthetically pleasing floating garden. A variety of flowering species have been selected for visual interest
and for value to native pollinators. A complete planting list is appended to this narrative description. It is
anticipated that plants will establish themselves and grow to maturity over the course of the first summer.
Plantings will overwinter and regrow from dormant root and vegetative material. The control of invasive
species will be accomplished through routine inspection of the island and removal by hand.
Installation: Modular Biomatrix floating island units will be unloaded at a location to be determined.
Planting will take place on land or docks and assembly of the floating island units will occur adjacent to
the dock. Once fully planted and securely assembled, the floating wetland will be towed by boat to the
project site and installed to the mooring block. The mooring block will be professionally installed by a
marine contractor with experience working in the Boston area.
Interpretative signs: Two 24” x 30” aluminum interpretive signs are planned and will be mounted to the
North Point Park railing using removable bracket clamps. These signs will provide (1) a description of the
purpose of the installation and a guide to the native species planted on the island, and (2) information on
the ecology of algal blooms and the biology of zooplankton in the Charles River’s lower basin. Details to
be determined.
Maintenance: The floating wetland, anchoring system, and plantings are designed to require minimal
maintenance during the duration of the installation. During the summer growing season, visual inspection
of the complete system will be performed as part of frequent sampling3. A bi-annual checklist inspection
of all mechanical connections will be performed as part of the winter wetland relocation and springtime
reinstallation. If needed, replanting can occur seasonally or on an as-needed basis. The removal of any
invasive species or accumulated trash and debris will be accomplished as part of routine seasonal sampling.
A handheld GPS device with sub one-meter accuracy will be used to record the location of attachment
points on a weekly basis during site visits by student-researcher and to monitor for lateral drift. Plotted
location data will be provided to engineer to ensure the performance of the anchoring system.

4

Location

Figure 2: Site Map showing location of North Point Park and proposed project location. See engineered drawings for detail of
installation scale and location.
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Average salinity at this location is 1.5 parts per thousand (0.15% saline). See appendix 10.1 for complete plant list.
While installed at the summer location sampling and inspection will occur at minimum frequency of once per
week.
3

3

Charles River Floating Wetland
Narrative Description
The floating wetland will be installed in the Cambridge jurisdiction of the Charles River’s lower basin
between North Point Park and the Charles River Dam Road (Rt. 28). Latitude is 42-22'05'' N, Longitude is
071-04'13'' W. The waters near North Point Park are typical of the lower basin in the virtual absence of
edge and littoral vegetation and the seasonal occurrence of cyanobacteria blooms. Two summers of daily
testing (2017, 2018) provide a baseline for evaluating changes in water quality.
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Access

North Point Park is highly accessible by the public and is within walking distance of three T stations, the
commuter rail and several bus lines, which means it is well-suited for public engagement. This location is
suitable for a floating installation as it is away from the main navigational channel used by recreational and
commercial boats. The installation will be away from the sea wall. The researcher will access the site by
kayak to take water samples. The relative difficulty of accessing this site by a kayak or sailboat, bird fencing
and signage will help to discourage anyone from climbing onto the wetland.
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Expected Impact on Resource Area

This project is expected to have a minimal temporary impact on the lower basin. The introduction of plant
roots into the water column will add habitat diversity to an area devoid of emergent aquatic vegetation. The
floating wetland may provide some filtering of water through the removal of suspended solids and the
uptake of phosphorous. Because of the size of this installation with respect to the basin this effect is
anticipated to be negligible.
The Charles River is important habitat for Anadromous and Catadromous fish, including Alewife, Shad,
and the American Eel. With respect to the performance criteria articulated in CMR 10.35, the installation
is anticipated to have either no impact or a slight and temporary positive impact on the following identified
factors.
(a) The fish: The floating wetland is expected to have no negative effect on fish in the Charles
River. Some aspects of the floating wetland are known to create favorable conditions for fish
including: enhanced habitat for foraging, local shading and refuge from predators, and
increased dissolved oxygen due to plant roots.
(b) Accessibility of spawning areas: The floating wetland will not restrict the flow of water or
the movement of fish. It will not affect the accessibility of upstream spawning areas.
(c) Volume or rate of flow within spawning areas and migratory routes: Neither the floating
wetland or anchor system will affect the volume or flow rate along the migratory route.
(d) Spawning and Nursery grounds: Floating wetlands may locally improve the functioning of
the lower basin as a nursery ground though increased habitat diversity and improved water
quality. At the pilot scale these effects will be either negligible or confined to a small area
around the wetland.
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Team

This project is a collaboration between the Charles River Conservancy and Northeastern University’s
College of Engineering. This team structure will ensure continuity of maintenance throughout the duration
of the project. The design has been advanced as part of a grant from the Sasaki Foundation and anonymous
donors. Foth Engineering has been retained to assist in the structural design, engineering, and installation
oversight of the island and anchoring system.
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Research Framework

The purpose of data collection at the floating wetland is to evaluate the effect of the refuge provided by the
floating wetland root system on the population density and mean body size of three important types of
zooplankton. In theory, enhanced habitat can reduce the predatory pressure from small fish and shift the
distribution of zooplankton from predominantly smaller bodied animals like rotifers, to larger “microcrustaceans” like Copepods and Daphnia. Copepods and Daphnia are efficient grazers and play a key role
in controlling algal growth in healthy aquatic systems.
4
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Narrative Description
Data from this experiment will be used to evaluate the feasibility of using floating wetlands to enhance
herbivorous control of harmful algal blooms. Alongside this research, we will conduct routine water quality
monitoring including measuring E. coli concentration, cyanobacteria cell counts, phosphorous
concentration, and turbidity. An annual presentation of data and preliminary results will be made to the
Cambridge Conservation Committee in November of each year for which the permit is valid.

Figure 3: Charles River Floating Wetland research framework
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Broader Impact

Increasing herbivorous control of algal blooms through enhanced vegetation may be a practical
and affordable method of improving water quality in moderately eutrophic urban rivers. A
successful project will provide new tools for directly addressing harmful algal blooms through
floating wetland installation or analogous alterations to bank conditions (restored littoral
vegetation). These results will be applicable to many water bodies and may be used to design a
scaled experiment in which increased herbivory can have a measurable effect on water quality. In
the Charles River these results may be directly applied by resource managers to help meet existing
chlorophyll targets and achieve the EPA’s goal of a swimmable river.
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10 Appendix
10.1 Planting
Table 1: Planting list

Common Name
Sweetflag
Butterfly Milkweed
Swamp Milkweed
Swamp Aster
Marsh Marigold
Lurid Sedge / Bottlebrush Sedge
Pickeral Weed
Joe-Pye Weed
Crimsoneyed Rosemallow
Blue Flag Iris
Soft Rush
Cardinal Flower
Hard-stem Bulrush
Soft-stem Bulrush
New York Ironweed
Shadbush
Elderberry
Common Water Plantain
Northern Water Plantain
thread-leaved tickseed
Marsh Fern
Common Aerohead
Green arrow arum
Seaside goldenrod
Common Boneset

Scientific Name
Acorus americana
Asclepias tuberosa
Asclepias incarnata
Aster puniceus
Caltha palustris
Carex lurida
Pontederia cordata
Eupatorium maculatum/purpureum
Hibiscus moschuetos
Iris versicolor
Juncus effusus
Lobelia cardinalis
Schoenoplectus acutus
Schoenoplectus tabernaemontani
Vernonia noveboracensis
Amelanchier canadensis
Sambucus canadensis
Alisma Plantago Aquatico
Alisma Trivale
Coreopsis Verticillata
Thelypteris palustris
Sagittaria latifolia
Petlandea Virginica
solidago sempervirens
Eupatorium perfoliatum

Salt Tolerant
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
?
Y
Y
?
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

The plant list is comprised of a mixture of mild to highly
salt tolerant wetland and emergent plants. The New
England Wildflower Society’s Go Botany directory has
been used to ensure each plant is native to Massachusetts.
Final planting list will depend on nursery availability.

Figure 4: Lower Basin Salinity is highly variable. Median
salinity is 1.35 PPT, Mean is 8.3 PPT.
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10.2

Layout

Figure 5: Plan view and rendering of the proposed floating wetland.
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10.3

Site Images

Figure 6: Site Location (bing aerial)

Figure 7: North Point Park Railing
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Figure 8: Project location viewed from North Point Park
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10.4

WPA Form 3 Notes

Bordering Wetland Vegetation (BWV): For this project we are describing the floating wetland as
creating 700 SF of temporary BWV. Existing BWV at the site is limited to an approximately 50’ by 200’
stretch area where a planted slope runs from Museum Way down to the northwestern edge of the basin.
This area will not be affected by the project or its installation.

Abutter Notification: Based on instructions from the Cambridge Conservation Commission, no formal
abutter notification is required.
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