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Abstract

Hydrilla verticillata is an Aquatic Invasive Species (AIS) making rapid incursions into the New England
freshwater environments. Introduced into North America as an aquarium plant in the 1950s, it has been
reported in MA and CT for nearly a decade. Having been observed within the eastern portion of MA, it
had yet to be identified within the western portion of the state. However, its observation within the
Connecticut River near Hartford, CT suggests either an upgradient source or a threat for future
transmissions northward within the Connecticut River valley. In collaboration with MA Dept. of
Conservation and Recreation and under contract to Naturesource Communications, aquatic biologists
from GZA conducted a study in late summer 2018 within the entire length of the MA segment of the
Connecticut River. Forty (40) site locations with 465 distributed individual plots were examined along
55+ miles of the river, focusing on areas of observed aquatic macrophyte beds, appropriate depth
ranges, marinas, boat launches, as well as oxbows and selected tributary sections, collecting
presence/absence data for AlS, identifying macrophytes by species, and recording prevalence data by
species, with a specific focus on H. verticillata and Trapa natans. The reaches of the Connecticut River
were divided into the following segments:

1. Lower section between CT border and the Holyoke Dam;

2. Lower middle section between the Holyoke Dam and the North Hatfield boat ramp
including the Northampton oxbow;

3. Upper Middle section between the N. Hatfield boat ramp and the Turners Falls dam
including the lower reaches of several tributaries; and,

4. Upper section above Turners Falls dam focusing on Barton’s Cove.

Based upon the results of the study, H. verticillata was only observed at a single cluster of sampling
points in the river, near the CT border in Agawam. At present, distribution appears limited and
management is recommended to minimize northward expansion of the range. T. natans was more

widely distributed but clustered in a known
population in a cove near the Holyoke portion of / |\

— —
the river. Z / |
Introduction and Study Purpose /‘ 2 \ .

x / w/
Hydrilla verticillata is an Aquatic Invasive Species / ﬂ
(AIS) making rapid incursions into the New York |
and New England freshwater environments. As a | J
submersed, rooted aquatic plant, it can grow in S W S
water up to depths exceeding 20 ft (where water '
clarity allows). Hydrilla forms dense mats at the

surface of the water and can readily invade most
slow-moving or still water systems. Hydrilla can be
a significant challenge to manage effectively. First
introduced into North America as an aquarium
plant in the 1950s, it has been reported in MA and

CT for nearly a decade, and more recently within | Northeast States/Counties with Hydrilla verticillata
the Connecticut River. While currently having (source, www.eddmaps.org/ipane; Dec. 2018)
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been observed within the eastern portion of MA, it has yet to be identified within the western portion of
the state. Recent 2016 and later reports of CT Department of Energy and Environmental Protection (CT
DEEP) alerted the public and region of the presence of this AlIS in portions of the Connecticut River near
Hartford, CT (Glastonbury). Its observation within the Connecticut River in Connecticut is troubling,
suggesting either an upgradient source in MA and/or a threat for future transmissions northward within
the Connecticut River valley.

Because the river flows north to south, MA DCR has correctly pointed out that a source population of
Hydrilla within the MA portion of the river cannot be ruled out. Therefore, under a Request for
Proposals, MA DCR Lakes & Ponds initiated a contract with GZA GeoEnvironmental Inc. via Naturesource
Communications to conduct a survey of the MA portion of the Connecticut River for the presence of
Hydrilla as well as note the presence of another AlS, Trapa natans (Water Chestnut).

Project Approach

MA DCR Lakes and Ponds Division gave GZA a Notice to Proceed in August 2018 with the project “Kick
Off” meeting occurring on 8-21-18. As per the proposal, the work was performed under 5 Tasks as
follows:

e Task 1: Connecticut River Bathymetry Maps/Field Equipment/Background Information
e Task 2: Project Organization and Kick Off Meeting.

e Task 3: Assessment of Sites and Vegetative Mapping.

e Task 4: GIS Maps of Sites: GZA will produce a GIS maps for the selected species

e Task 5: Development of Management Options

The designated area of study was the MA section of Connecticut River, from the CT border to the
Barton’s Cove and Route 2 bridge, above the Turner’s Falls dam. The target was to complete all
observation of AIS at multiple site by September 15, 2018 so that observations would be performed
safely within growing season for aquatic plants. With 55+ miles of the river to be assessed, it was
determined at the kick off meeting with MA DCR that analysis sites would be prioritized based upon the
following factors:

e Areas of known and observed macrophyte beds,

e Favorable habitat depths where plants may grow (typically <10 ft deep based upon CT river
secchi depths of < 10 ft),

e At marinas and boat launches, oxbows, and major tributaries.

The proposal committed to the analysis of at least 30 sites. However, based upon access, time, and
progress, and allocated effort, as many sites would be assessed as possible, prioritized according to
location and potential of suitable habitat present for Hydrilla.

GZA acquired two sets of the foldable maps of the MA portions of the Connecticut River Bathymetry
maps (source www.ctrivermaps.com), providing one copy to MA DCR. GZA reviewed the maps to
identify potential candidate sites.

The reaches of the Connecticut River were divided into the following segments:

1. Lower section between CT border and the Holyoke Dam;
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2. Lower middle section between the Holyoke Dam and the North Hatfield boat ramp
including the Northampton oxbow;

3. Upper Middle section between the N. Hatfield boat ramp and the Turners Falls dam
including the lower reaches of several tributaries; and,

4, Upper section above Turners Falls dam, Barton’s Cove to Route 2 (French King) Bridge.

It was anticipated that the third segment, might require access by non-motorized craft. However, the
water levels in the river were fairly high for this time of the year and all segments were accessible by
small motorboat. GZA'’s aquatic scientists implanted boat cleaning protocols between access at the
various launch sites to limit any chance of the transfer of invasive species between different portions of
the river.

GZA was to notify DCR Lakes & Ponds immediately if Hydrilla was found and provide site location,
density and photo-documentation for each sighting. In addition to noting the presence and densities of
these species, all macrophytes species were noted and documented by prevalence along, other AlIS‘s
observed were recorded as well.

Procedures & Methodology

The project methodology for assessment of GZA field scientists
sampled utilized the “Rake Toss Survey Methodology” for each
area (https://www.umass.edu/mwwp/pdf/weedmapping.pdf),
sufficient to adequately sample the sites to assess the potential
presence of Hydrilla verticillata and Trapa natans. The rake was a
double-sided steel tine rake fastened together with tines facing
outwards, attached to 30 feet of rope for tossing. A minimum of 2
tosses (but typically more) in opposite directions were performed
per location to assess and identify aquatic plant species present.
Aquatic plants were identified mostly in the field at the time of
retrieval. However, specimens were collected and kept in labelled
plastic bags for later identification if necessary (rarely), with the

Table 1. Rake Toss Survey Abundance Scale f;(Cfptlon
Biomass a a <
(dry weight; voucher = e
.II\-Io PIa:Its " ?'o Plafn tls(:r:sent 0 003.10 70 Hydrilla verticillata was always to be kept when
race Flants s;:?nesr) uil ) oo encountered.

Sparse Plants | Handful (3-6 stems) 2-140
Medium Rakeful (no tines 140 - 230
Plants visible)
Dense Plants Difficult to bring 230 - 450

weed mass into

boat

*USACE/Cornell abundance scale
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Macrophyte Sorting &

Tossing the Rake

Identification

GZA agreed to notify DCR Lakes & Ponds immediately if Hydrilla
was found and provide site location, density and photo-
documentation for each sighting. In addition to noting the
presence and densities of Hydrilla and Trapa, all dominant
macrophytes species were to be noted along with other invasive
species observed to be present.

Using the “Rake Toss Survey Methodology”, a total of 40
Geographic Site Locations were assessed along the 55+ mile length
of the Connecticut River from the CT state boundary to Barton’s
Cove at the Route 2 bridge. At |
the 40 geographic sites, 465 .
Individual Plots were
investigated each having a (2
Rake Toss Minimum). At each
site, the presence or absence of
Hydrilla verticillata and Trapa
natans was noted, as was as
any other AIS. At all sites, all
macrophytes were noted. The
general site locations are
depicted in the graphic to the
right and more specifically in
the figures in Appendix 1.
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Data & Observations

The survey of aquatic macrophytes at the 40 Geographic Site
Locations and 465 individual plots over the 55+ mile length
of the Connecticut River showed a large number of invasive
species. Appendix 1 provides maps showing the location of
all 465 sample sites on the Connecticut River and lower
portions of some tributaries. The full data set and list of all
AIS and native aquatic species observed is provided the
accompanying excel datasheet. The location/coordinates
were determined using a Trimble R1 Integrated GNSS
System, called “the puck.” It provides sub-meter accurate to
50 cm with clear GNSS signal. It was coupled via Bluetooth to
an IPad using ARCGIS’s Collector via ARCGIS online (the data
was available immediately after each point was collected),
for which with GZA holds an active account. The data was
post-processed using GPS Pathfinder Office. The coordinate
system it was collected in is NAD83 Massachusetts State
Plane Mainland (feet).

Dense Water Chestnut in Log Pond Cove,
The diversity of species observed at all 465 sites was | West Side of River. Holvoke

relatively low within only 20 native (5) and non-native (15) floating leaved and submerged aquatic
macrophyte species observed (Table 2). Of the 20 aquatic species, 5 are considered invasive. M.
quadrifolia is also considered non-native but is not known to be invasive.

Table 2. Native and Non-Native Aquatic Macrophytes observed in Connecticut River
Species name Common name Invasive Species?

Charophyta, green algae Chara sp.

Cabomba caroliniana Fanwort v

Ceratophyllum demersum Coontail

Elodea canadensis Elodea

Heteranthera dubia Waterstar Grass

Hydrilla verticillata Water Thyme v

Lemna minor Duckweed

Marsilea quadrifolia European Waterclover

Myriophyllum spicatum Eurasian water milfoil v

Nymphaea odorata White Water Lilly

Potamogeton amplifolius Big-leaf Pondweed

Potomogeton crispus Curly Pondweed v

Potomogeton epihydrus Ribbonleaf Pondweed

Potomogeton pectinatus Sago Pondweed

Potomogetorn g ramineus Variable Pondweed

Potomogeton richardsonii Redhead-grass

Potomogeton robbinsii Fern Pondweed

Trapa natans Water Chestnut v

Vallisneria americana Tape Grass

Wolffia spp. Watermeal
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Relative to the invasive species observed, their distribution is
summarized in Table 3. Hyadrilla verticillata, a primary focus
of this study, was observed at only a single geographic area
in Agawam, MA, near the CT border. The location with H.
verticillata was roughly % acre in size with a dense
population. This area will require management if it not to
spread to other areas. In fact, this patch could be the source
of this AIS for the downgradient populations. A limited
number of sites were examined downgradient of the Hydrilla
patch and no new individuals or populations were observed.
Additional more cursory survey was conducted
downgradient to the Enfield boat ramp and similarly, no
populations of H. verticillata were observed. Connecticut River, Agawam

Hydrilla verticillata Specimen from

South Amherst

sthampton Confirmed Known

Cluster of Trapa
natans

Holyokg

r
Yot

e 'l 5 g
P i &

1

Hydrilla verticillata aquatic bed, Agaam

stsmefe'r‘:’c:;;:;‘:: Trapa natans, also a target invasive species for this study, was

Connecticut River noted at only a few locations but was particularly dense in Log
Pond Cove on the west side of the river, north of the Holyoke
Dam and Route 202 bridge. At this location, surface coverage
exceeded 75%. This area has been subject to removal by
volunteers on multiple occasions. T. natans was also noted at
a few locations in Barton’s Cove area, above the Turners Falls
dam, and at the confluence at Bachelor Brook in South Hadley,

suggesting it may just becoming established.
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Table 3. Invasive species observed in Connecticut River Segments

Segments (Sample Sites Nos.)
N. Hatfield Boat
Turners Ramp to Holyoke Dam to
Falls Dan Turners Falls N. Hatfield Boat Enfield CT to
North Dam Ramp Holyoke Dam
# of Sample
) Sites with
Species Common | paitive ID’s
name name per Total 1-90 91-162 163-296 297-465
Hydrilla Water
.. 9/465 No No No 9/168
verticillata Thyme / /
Water
Trapa natans Chestnut 8/465 3/90 No 5/133 No
Myriophyllum Eurasian
. i,’catz r: water 113/465 44/90 No 32/133 37/168
p milfoil
Cabomba
caroliniana Fanwort 42/465 23/90 1/71 18/133 No
Potomogeton | Curly 20/465 No 13/71 5/133 2/168
crispus Pondweed
Fairly uniform Fairly uniform
distribution within | distribution within
Few aquatic aquatic aquatic macrophyte
Fairly uniform macrophyte beds macrophyte bed bed habitats. Dense
distribution in this segment habitats. Milfoil Trapa above Holyoke
notes | within aquatic Single obs. P ’ and Fanwort Dam in Log Pond
macrophyte crispus Deerfield common in Cove. ‘None in
bed habitats R, sites Northampton Westfield R. and
: oxbow; None to lower Three Mile Brk.
Few at marina Milfoil common in
sites. upper Three Mile Brk.

xx/xx = number of sample sites where observed / total number of sample sites; no= not observed;
note: sample sites not uniformly distributed within segments and often clustered (see text)

Eurasian Water Milfoil and Fanwort were noted as being widely distributed along most segments of the
Connecticut River, except for the area between the Turners Falls Dam and the North Hatfield boat ramp.
Within this area, fewer aquatic macrophyte beds were observed in general; however, the restriction to
further expansion of the population may be the lack of favorable habitat type. Marinas and boat ramps
in general were not observed to be areas of concentrated aggregations of AlS, but limitations may be
more associated with lack of suitable habitat at these locations and damage from props. The Deerfield
River, and Three Mile Brook did not have significant populations of AlIS, due to lack of suitable habitat,
with the exception of a ponded area of the Three Mile Brook where milfoil was dominant. The
Northampton Oxbow and Log Pond Cove had significant populations of AIS. Both are quiescent
embayments off of the main river channel with abundant shallow areas and suitable AIS habitat.

Discussion and Conclusions

The first known observation of Hydrilla verticillata in western Massachusetts has been documented as
part of this study. A roughly %-acre patch of a dense population was observed on the west side of the
Connecticut River in Agawam, adjacent to the Six Flags amusement park, immediately south of the
confluence with the Three Mile Brook. This brook immediately became suspect for AIS and an additional
50 sampling sites were surveyed roughly 1-mile northwest upstream of the confluence, no additional
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Hydrilla was observed. While this population was dense at this location, and this species is known for
being highly invasive and able to spread populations quickly, no other populations were observed at the
other 465 locations along the Connecticut River corridor, including northern segments of Enfield, CT.
However, given the size of this single populations, it is reasonable to presume that it is a potential
source of other Hydrilla populations, and its role as a beachhead population for the Glastonbury CT site
cannot be ruled out. The flow of the river is an immediate potential vector for population expansion. In
addition, this section of the river is frequented by recreational boaters and waterfowl, both of which are
known vectors for spreading this aquatic species. As we approach the new growing season, immediate
aggressive management is recommended to minimize expansion of its range and to reduce propagule
transfer southward (see management recommendations below).

Trapa natans was observed at multiple locations in the Connecticut River, but primarily at the already
well-known location in the 20+ acre Log Pond Cove, on the west side of the river, just north of the Route
202 bridge in Holyoke. The infestation at Log Pond Cove in Holyoke, the oldest and most entrenched
infestation within the watershed. The Silvio O. Conte National Fish and Wildlife Refuge staff and
partners have made attempts to control this species, but the infestation remains extensive. Since its
discovery in the Connecticut River Watershed in 1998, the Conte Refuge has led an effort to stop the
plant from spreading further within the watershed. Hundreds of citizen volunteer hours from many
organizations removed plants during the growing season to prevent the plants from dropping additional
seeds, gradually attempting to exhaust the existing (12-year) seedbank. As recently as July 28, 2018, the
Connecticut River Conservancy hosted a “Water Chestnut Pull” in Log Pond Cove. There has also been
the use of herbicide treatment by the U.S Fish and Wildlife Service, who has also, most recently,
purchase a small aquatic weed harvester to augment hand pulling.

The other concerning population of T. natans has been observed in Barton’s Cove in Turners Falls, in the
pool above the dam. Currently this population is small in size and immediate removal and annual
survey/removal is recommended (see management recommendations below); the individuals were
hand removed at the time of observance.

Eurasian Milfoil and Fanwort are two other aggressive aquatic invasive species that were observed
within the Connecticut River and they were both more widely distributed. Surprisingly, Fanwort was not
observed in the most downgradient section of the river, below the Holyoke Dam. Neither species
appear to have significant populations in the segment of the river between the North Hatfield boat ramp
and the Turner’s Fall Dam, but as previously mentioned, this area does not have extensive habitat for
aquatic macrophytes and therefore fewer would be expected.

Management Options & Recommendations

Hydrilla: By this study, it is apparent that Hydrilla verticillata has established a population on the
Connecticut River in Massachusetts, along the southern border with Connecticut. The population is
dense and encompasses an aquatic macrophyte bed of about % acre. Rapid and aggressive
management is needed and highly recommended early in the 2019 growing season if this population is
to be kept from spreading. Herbicide application is the most effective means of Hydrilla management.

Based on successful eradication programs elsewhere, eradication is a multi-year effort and requires a
long-term commitment, often needing five to eight years of treatment, with the first year or two being
most critical. A sustained funding source is critical. Because the existing infestation is an isolated patch,
the following approach is recommended, which has been documented to effective elsewhere:
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*Apply contact herbicides at the maximum label rates, along with limited public access in those
areas; and

*Enclose the treatment area within a “limnocorral” (impermeable enclosure) to isolate the
Hydrilla bed for direct application of herbicide to sustain effective concentration of the
herbicide and exposure time.

Contact and systemic herbicides should be considered for treatment of the Hydrilla patch, with chemical
treatment using contact herbicides after tubers have sprouted (late June to July) but prior to the
formation of new tubers (late August to November). Systemic chemical treatments, such as fluridone,
which targets vegetative tissues (leaves, stems, or roots) should likely occur no earlier than mid-June, as
systemic herbicides should be applied when tubers are sprouting.

Surveys for Hydrilla should occur after seasonal regrowth of the aquatic bed has begun, typically when
water temperatures reach 17°C for at least two weeks. This will establish the precise area of treatment.
The sediments should also be sampled for the presence of tubers. The herbicide applicators should be
provided with GIS shapefiles of the area to be treated that can be downloaded into their GPS systems to
help to keep herbicide applications in the target area of interest.

Because treatment is subject to permitting, this activity should be planned and initiated in April to May
to allow adequate time for permit acquisition. Permitting will require a “License to Treat” as well as an
Order of Conditions from the Agawam Conservation Commission. In addition, because the Connecticut
River is within a NHESP polygon, coordination with NHESP for potential impacts to rare species may be
an issue. Pre-permit coordination with NHESP is encouraged as soon as possible to minimize any delay
of treatment.

Monitoring is critical to assess the success of treatment and provide for any necessary adaptive
management. Nearby aquatic plant bed areas should also be monitored to check for spread of the
original site of infestation. Initial pre-treatment and annual fall tuber sampling at established locations
via taking sediment cores should be considered, which will provide an indication of tuber presence and
density. The tuber monitoring would only be for the first few years of a treatment plan because, as
treatment continues, the tuber numbers should become so low that the sampling effort outweighs the
benefits of collecting the data.

We also recommend a survey of the Connecticut River in Connecticut. It seems likely that Hydrilla
populations may exist downgradient of the Agawam site.

In addition, public education, through signage and brochures, especially at boat ramps and marinas, is
highly encouraged to help aid early detection and inform boaters and marina owners and encourage
boat and boat trailer cleaning activities, as well as identification and reporting on the presence of
Hydrilla or a plant suspected to be Hydrilla. A sign or signs should be considered to be posted at marinas
to dissuade boaters from entering the area of infestation to decrease the likelihood of plant matter
being carried away in props and bilges until a time when treatment may occur.

Water Chestnut: Appropriate management activities appear to be well underway at the Log Pond Cove
area of the Connecticut River, also the area of infestation remains quite severe. However, a new effort
should be launched in Barton’s Cove in Turner’s Falls and at the confluence of Bachelor Brook to a more
severe infestation occurs in that area. At this stage of infestation, a hand pulling effort, perhaps
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conducted by organizations and volunteers, should be sufficient to establish control. Individual plants
observed in 2018 were removed during the survey, but re-emergence is likely in 2019 Coordination
with U.S. Fish & Wildlife and the Connecticut River Conservancy would be useful first steps to initiate
this activity.
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