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EXECUTIVE SUMMARY

Three significant recreational lakes in Suffolk County (Canaan Lake on the Patchogue River, and
Upper & Lower Lakes on the Carmans River) were assessed to determine the current extent of
invasive aguatic weeds within them and to determine the feasibility of various control options
that could be implemented to allow for the long-term control of these nuisance species which
have been greatly impacting the use of these lakes. Extensive background information on each
lake was compiled from multiple sources and investigative field work for this study was begun in
October 2009 to assess the current condition of each of the lakes with respect to a comprehensive
inventory of aquatic vegetation, water quality, bathymetry and organic sediment depth. A dense
population of fanwort (Cabomba caroliniana) dominates Upper Lake while a dense population
of variable-leaf watermilfoil (Myriophyllum heterophyllum) dominates Lower Lake. Both of
these species are co-dominant in Canaan Lake. The background, field methodology, and data
results are compiled within the characterization portion of this report (Sections 3.0 through 7.0).
A detailed analysis of alternatives, including constraints, costs and environmental impacts of
each are also assessed herein (Section 8.0 and 9.0). Ultimately a combination of targeted
shallow dredging to remove built up organic sediments and a controlled application of herbicide
(fluridone), along with an implementation of best management practices in proximity to the
lakes, are the proposed recommendations identified as the long-term solutions for controlling
aquatic invasive weeds. Diver-Assisted Suction Harvesting (DASH) is recommended as a
maintenance method for removing fanwort and milfoil in subsequent years for lakes which have
been dredged down to their original sand/gravel bottoms.

The fluridone-based herbicide, Sonar®, is particularly effective on fanwort and when applied
during the early spring season would target and kill the submerged weeds. This herbicide was
most recently used at Donahue Pond on the Peconic River. It is highly cost-effective when
compared to dredging, but some follow-up maintenance treatments would likely be necessary.
Dredging is recommended to remove the weed roots and the organic sediments that have built up
in these lakes over several decades, exposing the sand and gravel bottoms which existed when
the dams were first constructed. Though substantially more expensive, dredging would provide
the most long-term approach because it would remove the soft and nutrient-rich muck substrate
that is favored by the nuisance plants. Ideally, a combination of the two approaches would be
used. Upper Lake, dominated by fanwort, is a good candidate for treatment with Sonar®.
Dredging following application of Sonar would still be beneficial to remove the organic muck
substrate and make the lake less susceptible to the re-establishment of aquatic weeds. Lower
Lake is dominated by variable-leaf watermilfoil (for which Sonar® is less effective), is more
shallow in its upper reaches (making use of the preferred slow-release, granular form of Sonar
less feasible), has closer proximity to downstream endangered plants and Southaven County
Park, and has more hesitation from some members of the community for use of herbicides.
Therefore, Lower Lake is proposed to be dredged, albeit at a much higher price tag due to its
size. Similar to the other two lakes, Canaan Lake has also experienced a substantial amount of
built-up silts and organic sediments in recent decades which contribute nutrients to the water
column and favor the growth of aquatic weeds. Given that Canaan Lake is dominated by both

vii



Feasibility Study to Eradicate Aquatic Invasive/Nuisance Species in
Canaan Lake, North Patchogue and Upper and Lower Lakes, Yaphank

fanwort and variable-leaf watermilfoil, and that it has been battling the problem of aquatic weeds
for 30 years, this report also recommends Canaan Lake as a good candidate for dredging with
follow-up maintenance using DASH as necessary for the most long-term solution.

In addition to implementing an initial action on each of the lakes to control the aquatic weeds,
other long-term maintenance actions will also be needed. Most importantly, an overall reduction
of nutrient inputs to these lakes is critical (e.g., fertilizers, pet wastes, sanitary systems) to reduce
the risk of dense re-establishment of macroalgae and to inhibit the occurrence of dense
microalgae blooms in the absence of macroalgae. Annual monitoring for the re-establishment of
aquatic weeds will be necessary, and it is important that if aquatic weeds are encountered that
they be quickly removed to prevent dense reinfestation. Diver-assisted suction harvesting is
recommended for targeted removal of aquatic weeds in lakes where dredging to remove fine and
organic sediments has already occurred. Long-term management actions are further discussed in
Section 9.0.

As a component of the study, conceptual fish passage designs for Upper and Lower Lake Dams
were also prepared to remediate barriers to native diadromous fish populations (e.g. alewife,
trout American eel) on the Carmans River. Discussion regarding fish passage needs on the
Carmans River, constraints, and the recommended design options are included within Section
10.0 of this report. Alaskan steep-pass fish ladders are proposed at both dams, though design
constraints at Lower Lake Dam are more difficult and therefore make the lower fish ladder more
costly to construct.

Ultimately, the installation of fish ladders in concert with restoration of the lakes will
significantly improve the habitat connectivity as well as recreation on the two northern lakes of
the Carmans River. Similarly, the recommended management techniques for aquatic invasive
plant control in Canaan Lake will supplement the recently installed fish ladder and
improvements at the Traction Boulevard dam. Collectively, the implementation of these
solutions is intended to bring about a positive change in the aesthetics, economic benefit,
recreational use and enjoyment of the lakes.
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1.0 INTRODUCTION

This document is a feasibility study to eradicate aquatic invasive/nuisance plant species in
Canaan Lake (North Patchogue) and Upper (Willow) and Lower (Lily) Lakes (Yaphank),
prepared at the request of Suffolk County Department of Environment and Energy by the Suffolk
County Lakes Consultant Team. Willow and Lily Lakes are the historic names for Upper and
Lower Lakes, respectively. These names were officially re-adopted in 2009 by the Town of
Brookhaven and signs with the historic names were installed by the Coalition to Save the
Yaphank Lakes. For the purposes of this report, the names Upper Lake and Lower Lake will be
used in order to maintain consistency with prior data sets and information which have been
compiled.

The Consultant Team is led by Nelson, Pope & Voorhis (NP&V) and includes scientists and
engineers from B. Laing Associates, the State University of New York (SUNY) Stony Brook,
Orson Environmental Consulting and Nelson & Pope Engineers. This study provides a
framework for improvements to Canaan, Upper and Lower Lakes by providing a solid
understanding of the current environmental conditions and nature of the aquatic species problem,
a comprehensive evaluation of possible solutions, consideration of physical and environmental
constraints, and public input, as well as recommendations for feasible control measures and
implementation. Existing available resources (e.g., prior aquatic vegetation information, water
quality data, bathymetric surveys, pertinent wetland permits, news articles, etc.) were compiled
and reviewed to gather background information on each of the lake systems. Summary sheets
outlining the reviewed information are provided in Appendix A. The available information was
utilized and built upon throughout the study in order to gain the best understanding of how
conditions in each lake have changed over time and what the current conditions are.

The aquatic invasive plant species of concern for this study include primarily variable-leaf
watermilfoil (Myriophyllum heterophyllum) and fanwort (Cabomba caroliniana). These species
can be introduced through transport by waterfowl or improper disposal from aquariums) and are
supported by changed environmental conditions in lakes (i.e., hyper fertilization and increased
rates of eutrophication due to influx of sediments and excess nutrients). Once introduced, these
species spread to the exclusion of other native species and cause unfavorable conditions for fish
and natural systems. In addition, the presence of these species is a nuisance which alters the
recreational, economic and environmental values of these water bodies. Reports of these
conditions began in the early 1980’s, have worsened over the past 30 years and continue to be
experienced in Canaan, Upper and Lower Lakes. This study will seek to understand the
conditions which support these species and provide a framework for the elimination, control and
long-term management of this problem.

A second component of this study is to evaluate feasible alternatives to promote fish passage at
the Upper and Lower Lake Dams in Yaphank. Both of these dams act as barriers to fish passage
on the Carmans River, one of the region’s most important tributaries for diadromous fish runs.
Design alternatives developed in conjunction with municipal, state, stakeholder and public input
are presented in Section 10.0.
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1.1  Study Area

The three lakes included within this study are all located within the Town of Brookhaven,
Suffolk County, New York and along tributaries which ultimately flow into Great South Bay.
Canaan Lake is positioned south of the Long Island Expressway (LIE) and west of Ocean
Avenue (County Route 83). This lake is part of the Patchogue River system. Upper and Lower
Lakes are positioned north of the LIE and west of Yaphank Avenue (CR 21), and were formed as
part of the Carmans River system. All three lakes have earthen dam impoundments associated
with roadways at their southern ends and are important recreational features within the Town of
Brookhaven.

A map depicting the location of all three lakes, their surface watersheds and their context within
the Town, is provided as Figure 1-1. A large amount of information was compiled from various
sources of existing literature and data. Detailed characterization information regarding each of
the lakes is provided in Sections 6.0 and 7.0 of this report. [All figures are contained in a
separate section at the end of this report.]

1.2 Background and Historic Context

Canaan Lake, North Patchogue

Canaan Lake was created by the impoundment of the Patchogue River at Traction Boulevard on
the lake’s south side in 1912; the lake is reported to have been created for recreational purposes.
Its open water area is approximately 21 acres in size. In 1938, the lake had limited development
along its banks and in its watershed (see 1938 aerial photograph in llustration 1-1 below) and at
that time it was described by the Fish Commissioners as having “a sandy bottom with scant
vegetation” (NYSDEC, 1982). By 1979, urban development in the watershed and impacts
which resulted in subsequent eutrophication caused the lake to become weedy and shallow with a
muck bottom causing riparian landowners to request a weed control program be put in place.
Two public bathing beaches operated in the southern end of the lake through the 1970’s with the
last one closing in 1981. Public access to the lake is currently only available at its northern end
at Ohls Street, though fishing is possible from the Traction Boulevard dam. The lake is still a
significant fishing location for large yellow perch and chain pickerel as well as other species, but
heavy aquatic plant growth during the summer months makes fishing and boating difficult.

Upper & Lower Lakes, Yaphank

The Carmans River is located within an historically significant area, of which dams play a major
role. Upper Lake Dam at Mill Road was originally constructed in the 1740’s for grist and saw
mills, but was re-constructed in 1932 for recreational purposes. Lower Lake Dam at Yaphank
Avenue was originally constructed in 1762 for mill use, but was re-constructed in 1940 for
recreational purposes. Historically, much of their surrounding watershed was comprised of
farmland (see Illustration 1-1). Today, residential areas have replaced the majority of the
farmland and both lakes support strong populations of bass, sunfish, and several other warm
water fish species, making them popular fishing spots.
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Illustration 1-1:
Historic 1938 Aerial Photographs of the Study Area

Canaan Lake Upper & Lower Lakes

The New York State Department of Environmental Conservation (NYSDEC) stocks the
Carmans River with trout during the cooler months of the year. Upper Lake contains
approximately 20 acres of open water habitat and the dam at its south end provides an optimal
fishing spot. The dam is easily accessed from both the Mill House Inn parking lot on the west
and the Town park on the east. Lower Lake contains approximately 26 acres of open water
habitat. In order to provide better fishing access at Lower Lake, the NYSDEC in cooperation
with Suffolk County and the New York State Department of Transportation (NYSDOT)
constructed a fishing access boat ramp with associated parking in 1997. The ramp entrance is
accessed from Long Island Avenue, near the CR 21 junction, south of Lower Lake. Though the
lakes still provide good fishing opportunities, fishing as well as swimming and boating
opportunities are impeded by heavy invasive aquatic plant growth during the summer months.

Despite their historic significance, man-made dams block the passage of diadromous fish which
historically travelled between the ocean and the fresh waters to spawn and feed. Tributaries of
Great South Bay, including the Patchogue River and Carmans River, used to provide an
unobstructed and valuable nursery and spawning habitat for diadromous fish (fish species which
migrate between fresh and marine waters during their life cycle). However, the installation of
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dams, road crossings, channelization of streams and the destruction of adjacent riparian buffer
have created physical barriers to fish migration, as well as contribute to the degradation of fish
habitat along the south shore of Long Island. On Canaan Lake, a fish ladder has been designed
and was installed in 2010 in conjunction with reconstruction of the culvert at Traction
Boulevard. The Carmans River is one of six tributaries identified by the Diadromous Fish Work
Group as having the greatest potential for habitat restoration through fish passage improvements
due to the historic documentation of spawning runs and existing quality of natural habitat. A fish
ladder was installed at Hard’s Lake, the first dam on the Carmans River, in 2008. Additional fish
ladders are proposed farther upstream, including at the Upper and Lower Lake Dams.

1.3  Objectives

The approach for developing a comprehensive Aquatic Invasive/Nuisance Plant Management
Strategy and Fish Passage Restoration Alternatives includes the following objectives:

1. Characterize the physical, geographical and biological resources of Canaan Lake, Patchogue, and
Upper and Lower Lakes, Yaphank.

2. Conduct multi-season water quality sampling in each lake to capture baseline physical parameters
and nutrient concentrations, as well as to assess the potential presence of cyanotoxins® from blue
green algae.

3. Compile lake characterization information (e.g. dams, bulkheads, watershed land use,
bathymetry, invasive/nuisance macrophyte coverage, etc.) within a GIS database.

4. Evaluate the feasibility of management alternatives, including potential environmental impacts,
limitations, costs, permitting and monitoring requirements.

5. Coordinate with the U.S. Fish & Wildlife Service to prepare feasible fish passage alternatives at
Upper and Lower Lakes for consideration by the steering committee and the public.

6. Consider how aquatic plant management alternatives may affect fish passage projects at the
outlets of each of the three lakes.

7. ldentify feasible management alternatives for the eradication and long-term management of
aquatic invasive/nuisance plants within each of the three lakes.

8. Lead stakeholders toward an informed selection of a management alternative for each lake that
would best merge the needs of the community and river system.

9. Prepare a long-term management strategy for aquatic invasive/nuisance plants at each of the three
lakes. In preparing the strategy, consider river ecosystem restoration combined with fish passage
alternatives at both Upper and Lower Lakes.

! Cyanotoxins have not been previously monitored in these lakes, but they can have severe implications for public
safety if present and left unmonitored.
Page 1-4



Feasibility Study to Eradicate Aquatic Invasive/Nuisance Species in
Canaan Lake, North Patchogue and Upper and Lower Lakes, Yaphank

20 COMMUNITY AND PUBLIC INVOLVEMENT

Design and implementation of aquatic weed eradication plans require gaining a consensus from
stakeholders, including regulatory agencies, community groups, adjacent property owners, and
civic associations. Therefore, two steering committees comprised of interested community,
municipal and state-level stakeholders were selected as part of this project, one for Canaan Lake
and a joint committee for Upper and Lower Lakes. The steering committees serve to guide the
process of characterization, evaluation and recommendation of control alternatives by providing
valuable information pertaining to the lake systems, defining the desired end goal, and
determining what methods would ultimately be acceptable to permitting agencies as well as the
community. Meetings with committee members were held at the start, interim and end of the
study.

The agencies and community groups comprising the Canaan Lake Steering Committee are
identified in Table 2-1. Meetings were held at the Canaan Lake Beach Community Club in
North Patchogue in October 2009 and March 2010.

Table 2-1

Canaan Lake Steering Committee
Name Organization
Legislator Jack Eddington Suffolk County Legislature (District 7)
Councilman Timothy P. Mazzei Brookhaven Town Council (District 5)
Assemblyman Dean Murray New York State Assembly (District 3)
Frank Castelli Suffolk County Department of Energy & Environment
Chart Guthrie NYS Department of Environmental Conservation
Robert Waters/Nancy Panarese Suffolk County Department of Health Services
Anthony Graves Town of Brookhaven Department of Environmental Protection
Carol Dubin (former President) Canaan Lake Restoration Association
Micky Trava - Chair Canaan Lake Community Association
Peter Diolusa Canaan Lake Community Association
Dave Madara Canaan Lake Community Association

For Upper and Lower Lakes, many of the same agency steering committee members were
utilized due to the overlapping interest of stakeholder groups within the Carmans River corridor.
In addition, the Carmans River Task Force was a group established by the Town of Brookhaven
to examine the invasive aquatic plant issue in Upper and Lower Lakes. As a result, members of
this Task Force were incorporated into a Steering Committee for the Carmans River system
component of the overall study. The agencies and community groups comprising the Upper &
Lower Lakes Steering Committee are identified in Table 2-2. Meetings were held at the
Brookhaven Town Hall in Farmingville in September 2009 and March 2010.
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Table 2-2

Upper & Lower Lakes Steering Committee

Name

Organization

Legislator Kate Browning

Suffolk County Legislator Kate Browning (District 3)

Councilwoman Connie Kepert

Brookhaven Town Council (District 4)

Assemblyman Mark Alessi

New York State Assembly (District 1)

Assemblyman Dean Murray

New York State Assembly (District 3)

Camilo Salazar

Suffolk County Department of Energy & Environment

Robert Waters/Nancy Panarese

Suffolk County Department of Health Services

Chart Guthrie

NYS Department of Environmental Conservation

Anthony Graves

Town of Brookhaven DEP

Adrienne Esposito

Carmans River Task Force; Citizens Campaign for the Environment

Johan McConnell

Carmans River Task Force

Robert Kessler

Coalition to Save the Yaphank Lakes

George Costa

Trout Unlimited — Art Flick Chapter

Kathy Schwager The Nature Conservancy
Marty VanLith Brookhaven Open Space Council
Fran Hurley Yaphank Tax & Civic Association

In addition to meetings with the steering committees, two (2) public meetings were held for each
lake (joint meetings for Upper and Lower Lakes). Lake and area civic associations, user groups,
community organizations, non-government organizations and government agencies involved in
the protection and restoration of each lake were invited to these meetings and asked for input
regarding their experiences, concerns and preferences pertaining to the presented management
options. All comments received during these meetings were evaluated and factored into the
characterization, analysis and control options recommended in this study.

A companion website was also established for this study as an additional way to involve the
community and keep interested stakeholders up to date on the status of the project. The website
provides an overview of the project, and provides information on events and meetings, also
serving as a repository for publicly available documents pertaining to the study. The website is
available at www.suffolkcountylakes.net.
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3.0 PERTINENT LEGAL DESIGNATIONS AND MANAGEMENT PLANS

3.1  NYS-designated Wild, Scenic and Recreational Rivers

The New York State Wild, Scenic and Recreational Rivers (WSRR) Program is enabled under
the New York State Environmental Conservation Law (NYSECL), Article 15, Title 27 (the Wild,
Scenic and Recreational Rivers Act), with regulations contained in 6 NYCRR Part 666. The
WSRR act and program is intended to protect the scenic, ecological, recreational historic and
scientific values that makes these rivers of statewide importance. River attributes include fish
and wildlife, botanical resources, archaeological and other historic and cultural features. The
policy is to preserve these rivers in a free-flowing condition providing protection from
inappropriate use and/or development, with the intent of preserving these river systems for the
enjoyment and benefits derived from the identified resources for present and future generations.

Rivers meeting the necessary criteria may be designated by the State Legislature for inclusion in
the system. The Carmans River is one of four (4) major riverine ecosystems on Long Island (the
others being the Nissequogue, Peconic and Connetquot). These four major rivers are the only
waterways on Long Island to be designated as Wild, Scenic and Recreational Rivers.

Under the WSRR Program, the Carmans River is further divided into five corridor sections
designated and regulated under either a scenic river or recreational river category. Development
restrictions within the corridor vary dependent upon the category designation. Both Upper and
Lower Lakes are located within the recreational section of the Carmans River corridor. The
applicable regulations require that a permit be obtained from the NYSDEC for regulated
activities within the River corridor. Before a river system permit can be issued, the Department
must first determine that:

1. The proposed land use or development is consistent with the purposes and policies of the Act and
with the provisions of 6NYCRR Part 666;

2. The resources specified in Section 666.2(e) will be protected and the proposed activity will not
have an undue adverse environmental impact;

3. No reasonable alternative exists for modifying or locating the proposed activity outside of the
designated river area; and

4. Actions proposed to be undertaken by state agencies are designed to preserve, protect or enhance
the resources and values of designated rivers.

3.2  NYS-designated Significant Coastal Fish and Wildlife Habitats

The Carmans River is bordered by extensive undeveloped lands and contains habitat for many
rare species within New York. As a result, it contains an area of NYS-designated Significant
Coastal Fish and Wildlife Habitat that extends from its mouth all the way to NYS Route 25 and
its headwaters at Cathedral Pines County Park.

Recreational fishing for brook and brown trout attracts anglers from throughout Long Island and
local anglers enjoy fishing for trout as well as white perch and other species. The area offers
bird watching opportunities of County significance and waterfowl hunting of regional
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significance at Southaven County Park. Additionally, it is one of a few streams on Long Island
that support concentrations of sea-run brown trout and wild brook trout. The largest pirate perch
concentrations on Long Island also occur in the Carmans River and are of regional significance.
The Habitat Assessment Form prepared by NYS Department of State for this Significant Coastal
Fish & Wildlife Habitat recommends the mitigation of existing hydrological modifications on the
river, including rejoining of formerly connected tributaries and the removal of obstructions or
barriers to fish passage.

3.3 Long Island Coordinated Invasive Plant Management Plan

Prepared by the Steering Committee of the Long Island Weed Management Area in 2002, this
document was the result of a collaborative process to develop shared strategies for reducing the
threat of invasive plants on Long Island (Jacobs, 2002). It is based upon the principles of
integrated weed management (IWM) to guide the selection of methods used in weed control
projects, encouraging the use of combined methods (e.g., education and biological, physical,
cultural, and herbicide controls), as they have been found to be more environmentally and
economically effective than any single method.

Phragmites australis (Common reed) and Cabomba caroliniana (Fanwort) are both listed as
widespread, abundant, and a serious threat in natural areas. The spread of these species into
weed-free zones needs to be prevented. The 2002 Plan did not include Myriophyllum
heterophyllum (variable-leaf watermilfoil) as a species of concern on Long Island at that time.

The Plan compiles several strategies (i.e. prevention of new invasions, rapid detection of new
invaders, inventorying populations of invasive plants and weed-free zones, education and
outreach, management of invaded areas, restoration where management/control has occurred,
monitoring to evaluate results) to achieve the following goals:

1. To conserve biodiversity, wildlife habitat, recreation resources, scenic quality, and crop
production, while protecting human health and safety.

2. To reduce the harmful ecological and economic impacts of invasive plants and enhance the
integrity and viability of agricultural, horticultural, and native ecosystems and biodiversity on
Long Island.

3. To facilitate cooperation and coordination among key land managers and owners to reduce the
threat of invasive plants.

Following legislation passed in 2003, a multi-interest team known as the NYS Invasive Species
Task Force was created and led by NYSDEC and state Agriculture and Markets to explore
invasive species issues and provide recommendations to the state. Among the Task Force’s
recommendations was the formation of eight Partnerships for Regional Invasive Species
Management (PRISMSs) to prevent or minimize harm caused by invasive species on New York’s
environment, economy and the health and well-being of the State’s citizens. PRISMs involve a
wide range of public and private stakeholders and provide a mechanism to work together to
combat invasive species locally and regionally:
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http://nyis.info/PRISM/Regional_Partnerships.aspx. Suffolk County is located within the Long
Island Invasive Species Management Area (LIISMA) PRISM. Communication among interested
stakeholders within each PRISM is facilitated by e-mail list serves (electronic mailing lists) and
monthly conference calls.

In 2007 legislation, the New York Invasive Species Council (NYISC) was created to continue
the work of the NYS Invasive Species Task Force and was charged with implementing initiatives
to protect native species and prevent the spread of invasive plants and animals. The Council
developed an Early Detection list for each of the eight PRISM regions in the state [M.
heterophyllum is not currently on this list]. However, the 2008 assessments for the New York
Partnerships for Regional Invasive Species Management (PRISMs) ranked all three of these
species as highly invasive within New York State (LIISMA Scientific Review Committee,
2008). The law also created the NY Invasive Species Advisory Committee to advise the
Council.

In 2010, the Council submitted a final report entitled, “A Regulatory System for Non-Native
Species” (NYISC, 2010), which describes a four-tier system for preventing the importation
and/or release of non-native animal and plant species. The tiered system proposed in the report
includes:

(i) A list of prohibited species, which should be unlawful to possess, import,
purchase, transport, or introduce except under a permit for disposal, control,
research, or education;

(if) A list of regulated species, which should be legal to possess, sell, buy, and
transport but not be introduced into a free-living state;

(iii) A list of unregulated species which are non-native species that should not be
subject to regulation; and

(iv) A procedure for the review of a non-native species that is not on the prohibited,
regulated, or unregulated lists before the use, distribution or release of such non-
native species.

Invasiveness Ranking Forms were completed for non-native plants to yield numerical scores
which then allowed plants to be ranked as having very high, high, moderate, low or insignificant
invasiveness. Species with very high or high invasiveness ranks would then be listed as
“prohibited.” Species with moderate invasiveness would be “regulated” and those with low or
insignificant invasiveness would be “unregulated.” As per the report, Myriophyllum
heterophyllum (variable-leaf watermilfoil) and the nonnative genotype of Phragmites australis
(common reed grass) were ranked as having “very high” invasiveness, while Cabomba
caroliniana (Carolina fanwort) was ranked as “high”. Given these rankings, these three non-
native invasive plants would be given a “prohibited” status within NYS.

Upon fulfilling their mandate, the Council has been disbanded and the charge of implementing

initiatives to protect native species and prevent the spread of invasive plants and animals has
been passed to the eight PRISMs within the state.
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3.4  Suffolk County Invasive Plant Legislation

In 2005, Resolution No. 985-2005 of the Suffolk County Legislature established the Suffolk
County Water and Land Invasives Control Task Force to assess the threat and provide guidance
regarding the local management of invasive species. Resolution No. 1144-2007 established the
Suffolk County Water and Land Invasive Advisory Board and led to the adoption of Local Law
No. 22-2007 which established a County-wide “Do Not Sell” List. In 2009, Local Law 27-2009
was adopted to amend Chapter 278A of the Suffolk County Code addressing invasive non-native
plant species. This new law added additional species to the “Do Not Sell” List and provided
further guidance. In accordance with the “Do Not Sell” law,

“No person shall knowingly sell, transport, distribute, propagate or knowingly cause to be
sold, transported, distributed, or propagated to any person located within the County of
Suffolk, or to any person making the purchase from within the County of Suffolk, any
invasive species as listed on Exhibits A through F herein, as said exhibits may be
amended by law from time to time, with the advice of the Water and Land Invasives
Advisory Board.”

Cabomba caroliniana (fanwort), the non-native genotype of Phragmites australis (common reed
grass), and Myriophyllum heterophyllum (variable-leaf watermilfoil) are all included within the
Suffolk County list of banned plants.

3.5  South Shore Estuary Reserve Comprehensive Management Plan

Tributaries and their watersheds which ultimately flow into Great South Bay are included within
the South Shore Estuary Reserve (SSER) boundary. The SSER Comprehensive Management
Plan (CMP) is available through the web address: www.nyswaterfronts.com/final_draft html
/main_page.htm

The Plan was completed in 2001 and aims to improve the Reserve’s water quality, restore its
living resources, protect its rich maritime heritage, and expand its estuary-related economy.

The CMP addresses the need to improve and maintain water quality through the reduction and
control of nonpoint source pollution; enhancement of point source controls; implementation of
the Environmental Protection Agency’s Storm Water Phase 11 Final Rule (currently implemented
through the NYSDEC Stormwater Program), and addressing scientific information needs. In the
Great South Bay subregion, the first recommended implementation action is the construction of
stormwater abatement projects in significant nonpoint source contributing areas. Identified
priority areas include the Patchogue Bay watershed, which is associated with 615 acres of
conditionally closed shellfish beds and four tributaries with impaired living resources, as well as
the Carmans River watershed which supports alewives and trout and has impaired living
resources. The acquisition of open space along the Patchogue River was specifically identified
as a priority in the Great South Bay subregion to help reduce nonpoint source pollution to the
tributaries and resultant shellfish closures in Patchogue Bay. Acquisition along the Carmans

Page 3-4



Feasibility Study to Eradicate Aquatic Invasive/Nuisance Species in
Canaan Lake, North Patchogue and Upper and Lower Lakes, Yaphank

River was further identified as a priority to improve and maintain water quality of this tributary
which enters Bellport Bay.

The CMP also addresses the need for diadromous fish habitat restoration and the assessment of
barriers to fish passage between the estuary and its freshwater tributaries. A Diadromous Fish
Work Group was convened to provide guidance for the assessment and implementation of fish
habitat restoration within the Reserve. The alewife and American eel have subsequently been
identified as priority diadromous fish species which are of utmost concern due to their historic
presence within the tributaries of the Reserve, but currently have limited distribution within
Reserve tributaries. However, concern is extended to trout and other freshwater species whose
habitats have been segmented within the tributaries.

3.6 New York State Comprehensive Wildlife Conservation Strategy

The Comprehensive Wildlife Conservation Strategy (CWCS) was completed by NYSDEC in
2005 as a collaborative effort among agencies, organizations and individuals with an interest in
addressing the wildlife species in greatest need of conservation in the state (NYSDEC, 2010).
The CWCS was submitted to the USFWS and accepted in 2006, ensuring New York’s eligibility
to receive State Wildlife Grant funds which are apportioned by the USFWS.

The Strategy identifies and focuses on the species in greatest need of conservation, but addresses
a full array of wildlife issues, including the problems which may adversely affect species or their
habitats.

3.7 Inventory of Barriers to Fish Passage

New York State’s Comprehensive Wildlife Conservation Strategy (CWCS) Plan
(www.dec.ny.gov/animals/ 30483.html), lists the mapping of remnant spawning runs of river
herrings and identifying candidate sites for fish passage structures in coastal streams of Long
Island, among its Statewide Conservation Priorities. NP&V completed an Inventory and
Analysis of Barriers to Fish Passage for Six Long Island South Shore Estuary Reserve
Tributaries for the SSER in 2008. The historic documentation of spawning runs and existing
quality of natural habitat within the Carmans River led to its inclusion within this barrier
assessment due to its potential for habitat restoration through fish passage improvements. The
Patchogue River (which includes Canaan Lake) was not included within this inventory.

On the Carmans River, a total of 15 crossings and dams were identified during field
investigations by NP&V, six (6) of which are full or partial barriers to wildlife. Hard’s Lake
(Suffolk Club) Dam just above Sunrise Highway and Victory Boulevard is the first barrier on the
river. A “steep-pass” fish ladder was installed at this location by NYSDOT in March 2008 and
has been shown to allow for the passage of alewife over the structure. Southaven Park (C-gate)
Dam in Southaven County Park is the next upstream barrier. This dam was originally
constructed for recreational purposes and acted as a barrier to many fish. Funding is currently in
place to install a fish ladder at this location, though no design plans or contract for
implementation were ever produced as it was determined that more simple improvements could
be made to pass fish without the need for a ladder. Fish passage improvements were since made
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by notching the dam via the removal of a 4” weir board from the middle spillway. This size
notch would be able to pass some alewife, but would be more difficult for larger fish. The dam
was visited in July 2010 by Dr. Richard Orson during the course of this study, to further assess
the situation. It was determined that the structure could be easily modified and made passable to
alewife by removing all of the weir boards from the middle spillway between March and June. If
necessary, additional improvements could be considered on the downstream side of the spillway
to assist in steering the fish to the opening.

The United States Geological Survey (USGS) Gauge at the LIRR crossing also acts as a barrier
to many species of fish during most flows, but appears to pass some alewife during high flows
from storm events. This weir should be modified with a notch in order to effectively improve
fish passage. Bob Winowitch of the USGS attended an SSER Diadromous Fish Work Group
meeting in early 2010 and explained that the USGS is open to modifying weirs if found to be
necessary (B. Kelder, personal communication). Costs to do this were estimated in the vicinity
of $7,300 but this estimate could vary dependent on site-specific factors. Costs are associated
with USGS staff time to re-rate the flow curve for the notched weir to adjust for collection of
flow monitoring data. The County should coordinate with USGS to pursue notching of the weir.

Lower Lake Dam and Upper Lake Dam are the next barriers up the river, neither of which
currently contains a fish passage structure. As the next upstream barrier on the river, Lower
Lake Dam remains a very high priority despite a potentially high price tag, because of the
presence of alewife and brook trout in the river, and the high quality upstream habitat (Kelder,
2010). Nearly all impediments below Lower Lake Dam have been addressed or can be relatively
easily modified. Therefore, design plans and funding for implementation should continue to be
pursued to allow for fish passage over these dams.

3.8 Interstate Fishery Management Plans for Eel and Shad/River Herring

The Atlantic States Marine Fisheries Commission’s Interstate Fishery Management Program was
established in 1981 and presently coordinates the conservation and management of 24 Atlantic
coastal fish species or species groups, including the American eel, shad and river herring
(ASMFC, 2010). The program aims to promote the cooperative management of marine,
estuarine, and anadromous fisheries in state waters of the East Coast through interstate Fishery
Management Plans (FMPs).

American Eel

The FMP for American eel (Anguilla rostrata) was developed in 1999 and last updated in 2008.
This historically abundant species has experienced significant declines in freshwater streams
along the East Coast, prompting the need to develop a FMP in order to protect and restore the
species. The latest stock assessment information indicates that the abundance of yellow eel (a
juvenile life stage) has continued to decline in the last two decades and the stock is at or near low
levels. Harvest pressure and habitat losses are the primary causes of decline. Barriers to
migration, pollution, nearshore habitat destruction, and natural climatic variation have all limited
historic eel habitat. In addition to ensuring improved coordination for data collection and
standardized fishing regulations, one of the plan’s objectives is to, where practical, restore
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American eel to those waters where they had historical abundance but now may be absent. This
may be accomplished by providing access to inland waters for glass eel, elvers, and yellow eel
and adequate escapement to the ocean for pre-spawning adult eel (silver eel).

To increase abundance of this species, potential management measures were developed by the
American Eel Plan Development Team (PDT) that would facilitate an increase in the number of
adult American eel that are able to move from fresh and estuarine waters to the ocean to spawn.
The recommended measures included gear and size restrictions, seasonal closures, and stronger
language to protect the upstream and downstream migration of American eel. In New York,
commercial regulations require a commercial harvester, a dealer license and harvester reporting.
There are gear restrictions and a six-inch size limit. Recreational restrictions in New York limit
possession to 50 eels per person per day with a six-inch size limit and additional length
restrictions in specific inland waters.

Shad and River Herring

The FMP for shad and river herring was developed in 1985 to manage populations of American
shad (Alosa sapidissima), hickory shad (Alosa mediocris), blueback herring (Alosa aestivalis)
and alewife (Alosa pseudoharengus). These anadromous fishes spend most of their lives in
ocean waters, but typically migrate to their natal freshwater areas during the spring to spawn
each year. Alternatively, research has indicated that alewife may reoccupy systems from which
they have been extirpated, and may even stray considerable distances to adjacent streams during
the pre-spawning period (late winter-early spring). Alewives are most abundant in the mid-
Atlantic and northeastern states, while blueback herring are most abundant from the Chesapeake
Bay south. In the mid-Atlantic and southern New England, the alewife spawning season
typically begins during late March or early April. Alewives generally are the first to spawn,
utilizing a variety of freshwater habitats (e.g. rivers, creeks, lakes, ponds, over rocks, detritus,
submerged aquatic vegetation and sand). They generally select slow-moving sections of rivers
or streams to spawn, but will also utilize lakes and ponds located within coastal watersheds.
Depth of spawning habitat may be as shallow as 15 centimeters (Six inches) or as deep as three
meters (ten feet), but spawning typically occurs where the water depth is less than one meter.
Blueback herring, however, utilize the main stem of river systems and generally prefer to spawn
over sand or gravel in swift-flowing areas of rivers and tributaries. Although alewife may spawn
throughout the day, most spawning occurs at night and generally lasts two to three days for each
group of fish that arrives. Adults quickly return to the ocean after spawning, while juveniles will
continue to the use the rivers and estuaries as nursery areas until the fall when water
temperatures decline. When river herring reach sexual maturity at three to six years of age, they
will return to the freshwater areas as mature adults to spawn.

Amendment | to the FMP was approved in April 1999 and established a number of fishery-
dependent and independent monitoring programs, as well as stocking and hatchery operations.
Technical Addendum #1 was issued in February 2000 to provide clarification of several
monitoring requirements pertaining to American shad in Tables 2 and 3 of Amendment I,
however, in 2002 Addendum | was subsequently issued to supersede and implement several
changes pertaining to American shad in Amendment | and Technical Addendum #1. The 2002
Addendum changes the conditions for marking hatchery-reared alosines, clarifies the definition
of de minimis status for the American shad fishery, and further modifies and clarifies the fishery-
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dependent and independent monitoring requirements in Tables 2 and 3 of Technical Addendum
#1. At present, mandatory monitoring programs for American shad in New York are currently
limited to the Hudson River and Delaware River.

“River herring” is the collective term for blueback herring (A. aestivalis) and alewife (A.
pseudoharengus). Amendment 2 to the FMP (approved in May 2009) pertains only to river
herring. Social, economic and ecological benefits all support the need for maintaining stable
river herring populations. Socioeconomic benefits include consumptive use values related to
commercial and recreational fishing, as well as non-use (e.g., existence) values for current and
future generations. From an ecological standpoint, all life stages of river herring greatly
contribute to the food chain dynamics in freshwater, estuarine and marine habitats. While at sea,
they are prey for many fish and marine mammal species, including shark, tuna, mackerel,
porpoise and dolphin. In fresh and brackish waters, American eel and striped bass consume both
adult and juvenile herring. Juveniles are high quality prey for largemouth bass, promoting
accelerated growth of young bass when herring consumption is high. Fish-eating birds (e.g.,
osprey) and mammals also feed on migrating river herring and may time their late winter and
spring nesting strategies in response to the availability of food resources supplied by pre- and
post-spawning alosines.

River herring populations have experienced significant declines since colonial times due to
commercial and recreational fishing as well as habitat loss and degradation (e.g., dam
construction, siltation and pollution). Awvailable landings records from the National Marine
Fisheries Service documented a 93 percent drop in commercial landings from 1985 to 2007. The
adequacy of current management measures have been questioned given the closure of river
herring fisheries in Atlantic coastal states (i.e., Massachusetts, Rhode Island and Connecticut),
particularly in view of continued observed declines in river herring abundance. There has also
been concern over the lack of monitoring of river herring populations, fisheries and bycatch.
Therefore, Amendment 2 aims to prevent further declines in river herring abundance by
improving the understanding of bycatch mortality through analysis of bycatch data, increasing
the understanding of river herring fisheries, stock dynamics and population health through
fishery-dependent and independent monitoring, and promoting improvements in degraded or
historic critical habitat.

3.9  Previous Aquatic Management Program for Canaan Lake

In 1995, Aquatic Control Technology, Inc. prepared a report for the Canaan Lake Restoration
Association entitled, Aquatic Plant Survey & Development of an Aquatic Management Program
for Canaan & Patchogue Lakes. This report provided a detailed summary of existing conditions
within the lake, water quality data collected by the Suffolk County Department of Health
Services (SCDHS) and the Town, an overview of earlier vegetation control attempts, an
evaluation of management alternatives, and a recommended Aquatic Vegetation Management
Plan for the lake.

At Canaan Lake, 17 taxa of aquatic plants were recorded, including fanwort (Cabomba
caroliniana) and variable-leaf watermilfoil (Myriophyllum heterophyllum).  The report
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concluded that management efforts should focus on 1) reduction of extensive beds of milfoil and
fanwort with a re-colonization of more desirable, low growing plants, and 2) an overall reduction
of plant biomass to create a mix of open water and vegetated habitat that would be more
beneficial to fish and wildlife while increasing accessibility to the lake. The evaluated
alternatives and feasibility of implementation included in the report are noted as follows:

e Dredging - Not feasible due to cost, complexity, and limited effectiveness (shallow system), but
may be required in the future if it is to remain an open waterbody. The report estimated
deepening 50% of the lake by 5 feet would approach or exceed $1.0 million due to the complexity
of the project and problems with access and disposal.

« Drawdown - Not feasible, as no low-level outlet structure was present to facilitate dropping lake
level, and a sufficient prolonged period of freezing temperatures to destroy root systems may not
be realistic.

e Benthic barriers - Not feasible for large areas and are expensive (more than $40,000/acre). Could
be used to provide limited access directly in front of shoreline homes.

e Herbicides/Chemicals - Not feasible because it is an open system and would have impacts
downstream. The only stated registered herbicide that could be considered is Sonar®
(Fluridone), but it is not feasible for use in flowing water situations. Though a hydrologic budget
to estimate lake storage capacity was not conducted, the size of the drainage area makes it
unlikely that flow could be sufficiently restricted during optimal treatment times (spring or early
summer) to allow for a large scale Sonar® application.

» Harvesting/hydroraking - Limited relief expected, as it only provides short-term control. Past
efforts provided very limited control and had numerous operating obstacles. Raking costs would
be expected to run in excess of $2,500/acre/year.

e Grass carp — May be a good option to provide overall reduction in plant density and other weed
control options are not feasible. A grass carp stocking program at Canaan Lake was estimated to
cost $15,000 to implement if an Environmental Impact Statement was not needed for permitting.

3.10 Environmental Assessment of Carmans River

The Carmans River Environmental Assessment was prepared in 2002 by Cashin Associates for
the SCDHS to determine management needs for the river. The assessment included a literature
search to compile research, monitoring data, and reports regarding water quality of the Carmans
River. It also included investigative work of land use, stormwater control structure surveys, and
a synoptic water and sediment sampling program along with analyses of generated data.

Trend analysis of water quality at the USGS gauge south of Lower Lake revealed increasing
concentrations of sodium and chloride since the 1960°s as well as increases in nitrate-nitrogen
levels (Cashin Associates, 2002). Review of historic data revealed long-term declines in water
quality, but the declines did not exemplify significant water quality impairment.

Synoptic transect data collected by Cashin Associates along the river in 2001 found water quality
to be generally good, but with certain parameters being slightly elevated (e.g., fecal and total
coliform, chloride, sodium and nitrate). For example, nearly all of the total and fecal coliform
data collected in 2001, if repeated in a sampling designed to conform with NYS shellfishing
monitoring requirements, would have been above the NYSDEC limit for shellfishing, but was
not above the NYS Department of Health bathing beach criteria. According to the 2002 report,
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USGS has often suggested background chloride levels should be 10 mg/l or less for the shallow
Upper Glacial aquifer. All 2001 data found chloride in the River exceeded this USGS-suggested
background level and the equilibrium concentration for the River’s main stem was nearly 30
mg/l. The NYS guideline limit for chloride in rivers and streams is currently 250 mg/l. The
current NYS guideline for sodium is 20 mg/l. Sodium levels at the USGS gauge had increased
from approximately 5 mg/l in 1966 to nearly 15 mg/l in the 1990’s. The 2002 report indicated
the nitrate concentrations encountered (approximately 1.5 mg/l) were considered to be borderline
indicative of some anthropogenic impacts, as on Long Island, concentrations below 1 mg/l are
considered to be background, and those above 2 mg/l are thought to indicate septic system or
fertilizer inputs. There is no current NYS standard for nitrate in surface water, though Camargo
et al. (2005) have suggested reproductive success for most sensitive freshwater species is
impacted when nitrate levels are above 2 mg/l. Nutrient levels within the river were not found to
be eutrophic, dissolved oxygen (DO) concentrations were high, and general indicators of serious
contamination were not detected in any samples. However, the elevated levels of certain
parameters were suggested to be caused by wastewater and stormwater runoff. Their data
indicate diffuse anthropogenic impacts to the area’s groundwater brought about by changes in
land use within the watershed. Bacterial impacts from waterfowl populations on the river were
clearly identified as a water quality problem.

3.11 USFWS Wertheim Management Plan

The Comprehensive Conservation Plan (CCP) for the Long Island National Wildlife Refuge
Complex (Complex) presents a combination of management goals, objectives and strategies to
guide management decisions and actions on the refuge for the upcoming 15 year period
(USFWS, 2006). The Wertheim National Wildlife Refuge was acquired in 1947 and serves as
the headquarters for the Complex. It encompasses 2,572 acres at the mouth of the Carmans
River in Shirley, NY and protects a 3.4-mile stretch of the Carmans River estuary (the largest
undeveloped estuary system remaining on Long Island) by preserving and protecting its
surrounding wetlands. Despite the river’s protected status and expansive refuge, it represents a
significant source of nitrogen into the poorly flushed Bellport Bay and the mouth of the river is
closed to shellfishing because of high coliform counts originating from road runoff and
waterfowl. Suburban development is identified as an increasing threat to the Carmans River
watershed, as resultant nonpoint source pollution could lead to degraded fisheries and continued
closure of shellfish beds.

One of the primary goals of the CCP is to restore the biological health of aquatic habitats.
Implementation objectives include invasive plant management and enhancement of brook trout
populations. At Wertheim, common reed (Phragmites australis) is currently controlled with
chemical and mechanical treatment (e.g., herbicides, mowing, burning and water level
manipulation) to manage improved habitat for black ducks and other wintering waterfowl. A
Habitat Management Plan is currently being developed for the Complex to provide specific
guidance for management strategies such as invasive species control and habitat monitoring
efforts. A habitat enhancement strategy is also proposed to be developed and implemented to
remove passage barriers, remove invasive vegetation, and maintain water quality for brook trout
by working with off-refuge landowners within the watershed.
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Fanwort is another perennial weed that has a rapid growth
rate and forms dense mats due to its tightly spaced leaves.
Its submerged leaves are opposite, fan-shaped, deeply .. |
dissected, and about 5 centimeters across. Floating leaves 51—
are small, less than 2 /TN
N4 cm long, oblong to ./ :
' f linear-elliptic in shape,
and arranged on
flowering  branches. :
Solitary flowers, less 7 S
than 2 cm across, float = :
on the water’s surface AR
and are usually a white 1
to pinkish color. Fanwort has a high anaerobic tolerance
and can endure pH levels from 5.7 to 9.2. It is usually
found rooted in the mud of ponds, lakes and calm streams
with slow-moving water. It typically grows in three (3) to
ten (10) feet of water, but has been known to grow at
depths of up to 30 feet. Similar to variable-leaf
watermilfoil, fanwort reproduces by fragmentation and
seed. In late summer, branches become brittle and break
== apart causing further distribution of the plant.

Cabomba caroliniana
Fanwor

Image: IFAS, Center for Aquatic Plants,
University of Florida

Reproduction and spread by fragmentation is an asexual process where an organism or a
fragment of the plant species splits. The tearing is not always a part of reproduction; however,
the split pieces then develop into full, mature individuals. Both variable-leaf watermilfoil and
fanwort spread by fragmentation. Other means of plant distribution are accomplished by seed
spread and plant spread by animals, birds and boat propellers. For example, migrating geese and
ducks will stop at an infested lake. They will pick up fragmented bits of the plants on their feet
or in their feathers and then fly to the next waterbody. The fragment of milfoil or fanwort
becomes dislodged and falls to the shallow lake bottom. It then matures into a fully adult plant
and begins the infestation. This is especially true if the lake or pond system is in some way
stressed. Both variable-leaf watermilfoil and fanwort are popular aquarium species. Improper
disposal of species used in aquariums can also be a source.

Both the variable-leaf watermilfoil and fanwort species have occupied what were mostly open
waters in Upper, Lower and Canaan Lakes, displacing the more limited native aquatic
vegetation, thus eliminating much of the habitat for fish and other aquatic species. These species
alter natural environmental conditions via several mechanisms. First, they occupy the water
column. That is, they begin by physically crowding out other species (usually native species).
Secondly, they use the available resources to the exclusion of other species. That is, they use all
or most of the available sunlight, and they use all or most of the available nutrients in the
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sediments and water column. These species then create and sustain an environment which
perpetuates themselves to the exclusion of other species.

Over time, physically stable and undisturbed ecosystems (i.e., natural systems) change in a
predictable manner (i.e., succession). However, lakes are unstable environments and succession
in these ecosystems is called eutrophication. Eutrophication is an increase of chemical nutrients
in an ecosystem which increases the primary production of that environment. Excessive
nutrients can come from man-made activities, pollution inputs, erosion and sedimentation into
lakes and stormwater runoff. Eutrophication promotes excessive plant growth which causes
anoxic conditions when they die off and begin to decompose. Severe impairment in water
quality, fish counts and species diversity, and loss of other animal populations may occur. Often
this process is greatly accelerated by human activity.

The current problem likely began with the addition or even the overload of nutrient and sediment
from upstream inputs and surrounding “developed” land uses. The added nutrients and
sediments cause an acceleration of the “normal”” eutrophication process. Aquatic invasive plants
begin to appear when they are brought in by fragmentation and waterfowl, or improper disposal
of aquarium plants as described above. Invasive plants become established and begin to grow in
the open, supported by the shallower depths from sedimentation and higher nutrient
concentrations. Thus, the aquatic, invasive plants begin as a symptom of these physical and
chemical changes.

Once established, the invasive plants become a part of the “disease” itself. The aquatic invasives
then reproduce rapidly, even exponentially, by expansion of the root systems or continued
fragmentation. The increased presence of these species then increases the deposition/
accumulation of sediment and nutrients by (a) slowing the water flow through the system, (b)
physically filtering more of the inputs, (c) incorporating more of the nutrients into their biomass
and then (d) depositing their biomass on the pond or lake bottom. At some point, reproduction
becomes/became exponentially rapid and has resulted in the “vast” accumulation of the species.
This, in turn, has raised the elevation of the lake bottoms and virtually eliminated previously
available water column space (horizontal and vertical) in the lakes. This cycle repeats/has
repeated annually for decades. Further, the eutrophication has caused later-season anoxic
conditions in the lakes which have further negatively affected the water quality, vegetation, fish
and other aquatic residents.

In effect, the vastly accelerated eutrophication of these systems has to be slowed or reversed.
These invasive aquatics, like the invasive emergent species Phragmites australis, are self-
sustaining and will continue to occupy the lakes until it becomes a shallow, emergent wetland
(over 80 to 90% of the surface area). Alternately, a solution or solutions need to be determined
and implemented to eradicate or more effectively control these species.
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4.2  Prior Studies and Historic Conditions
A summary of previous studies conducted on the three lakes is provided below.

Canaan Lake

In 1982, a fish and vegetation survey was performed by Kathy Gould (State University of New
York, Environmental Science & Forestry School) in Canaan Lake for the NYSDEC (Gould,
1982). This study recorded the sampling of diverse fish (mostly perch, shiner and pickerel) and
the abundance of Cabomba caroliniana in Canaan Lake. The survey also noted the common
occurrence of Callitriche sp. (water-starwort) with C. caroliniana. As there are several species
of Callitriche sp. and the report provided no specific species information, it is not clear if the
observed species was native to New York or introduced. No Callitriche sp. was observed during
the 2009 field work (see Section 6.3.1). The report noted that the existing lake conditions
determined in 1982 had greatly changed since 1938 where the lake was described as having a
sandy bottom and very limited vegetation. In 1982, the bottom sediments consisted of rich
organic muck and the lake was slightly shallower than reported previously, with depths of
generally two to four feet, and a maximum depth of six feet. In 1970, a maximum depth of 7.5
feet was recorded. In addition, from 1928 to 1982, Canaan Lake had been stocked with three
species of trout. However, none were identified in the sampling efforts.

In 1990, there was extensive sampling performed within the lake and its tributaries to determine
the state of water quality at Canaan Lake. The Suffolk County Department of Health Services
(SCDHS) at the request of the Town of Brookhaven conducted a sampling event on April 17,
1990 following a rain event to investigate potential contamination impacts from the Holtsville
Landfill, as well as other potential sources of pollutants to the Lake. It was concluded that the
lake’s developed watershed was impacting the waterbody and possibly leading to accelerated
eutrophication. Sampling results supported previous data reported in the “Phase Il Investigation
Report — Former Holtsville Landfill, March 1989” (Town of Brookhaven and Dvirka &
Bartilucci, 1989), which concluded there was a “weak, limited leachate plume emanating from
the Holtsville landfill.” Despite the unresolved issue of potential contamination from the closed
Holtsville Landfill, the county indicated that development of a management plan with the
primary focus on surface water inputs to the lake should be considered for Canaan Lake
groundwater and stormwater runoff-contributing areas (SCDHS, 1990). As a follow-up, the
Town of Brookhaven collected dry weather water quality samples during three sampling events
during summer and fall 1990 and winter 1991 from within Canaan Lake, the western tributary,
and the eastern tributary.

Pedneault Associates, Inc. Testing Laboratories was asked by the Canaan Lake Restoration
Association to also sample the lake and surrounding soils in May 1990. Their results led them to
suggest that stormwater runoff was as a major problem at Canaan Lake, but that there was also
indication of some illegal dumping likely occurring at the northeast corner of Matts Stream Inlet
[what is believed to be the western tributary] to Canaan Lake (Pedneault Associates, 1990).

Canaan Lake is one of only two lakes in Suffolk County which has participated in the New York
Citizens Statewide Lake Assessment Program (CSLAP). From 1990-1994 and 2000-2005,
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trained volunteers participated in the program, collecting water quality samples on a weekly
basis through the summer months. From 1990-1994, sampling results were consistent with the
lake’s classification as a moderately productive waterbody and results were similar to both
previous and later surveys regarding the abundance of invasive species and high pollutant
concentrations.  Qualitative aquatic plant community information was also collected and
determined that rooted aquatic plant growth was dense and complete surface coverage was
common, leading to generally unfavorable assessments of the lake’s recreational suitability.
Eurasian watermilfoil (M. spicatum) was found to be dominant in 1990 from a sample collected
at the north end of the lake in mid-August, but waterweed (E. canadensis) and variable-leaf
watermilfoil (M. heterophyllum) were also found in abundance. In 1991, June and August
sampling off Engelke Street found that variable-leaf watermilfoil (M. heterophyllum) dominated
the submersed plant community. In 1992, June sampling identified M. heterophyllum as the
most abundant (100%) submergent plant. Fanwort (C. caroliniana) was not reported. This is
likely because C. caroliniana may not have been occurring in the area where CSLAP collected
their monitoring data.

In 1995, Aquatic Control Technology, Inc. prepared a report entitled Aquatic Plant Survey &
Development of an Aquatic Management Program for Canaan and Patchogue Lakes on behalf of
the Canaan Lake Restoration Association. This study included an assessment of the existing
conditions of the two lakes (i.e., water quality, vegetation identification, etc.). Again, this effort
focused on the high density biomass of Cabomba and Myriophyllum sp. and existing water
quality. Levels of pH in this study were consistent with prior studies averaging between 6.8 and
7.3. The study also recommended alternatives for ecological management of the vegetation at
both sites. The report became the basis of an Aquatic Vegetation Management Plan (AVMP). In
1996, in response to the recommended vegetation management plan, the Canaan Lake
Restoration Association applied for a permit from the NYSDEC for a Freshwater Wetlands
permit to stock triploid carp (e.g., grass carp) at Canaan Lake.

The NYSDEC issued a permit in 1996 for stocking of grass carp to control aquatic invasive
plants within Canaan Lake (Permit #1-4722-02181/00001). This permit was extended in
February 1998 until November 2004. Two stockings occurred between 1996 and 1998 at a rate
of 8 fish per acre. Fish barriers at the inlet and outlet of the lake were utilized to prevent the
grass carp from moving out of the lake. A trash screen was also required at the outlet to prevent
build up of debris. According to Ms. Carol Dubin (personal communication, 2009), the grass
carp helped for a little while, but they ultimately did not prove to be effective enough for long-
term control of the invasive milfoil.

The CSLAP Program again monitored conditions within Canaan Lake from 2000-2005.
Sampling results were again consistent with the Lake’s classification as a moderately productive
waterbody. Qualitative aquatic plant community information again identified the presence of
Myriophyllum heterophyllum, but did not observe Cabomba caroliniana. Eight (8) native plant
species were also identified in the lake.

Upper & Lower Lakes
The NYSDEC has reported fish stocking in Lower Lake in 1928, 1932, 1935 and 1936 with
rainbow trout and small- and largemouth bass (NYSDEC, 1938). In Upper Lake, NYSDEC
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reported stocking in 1931 and 1954 with small- and largemouth bass, as well as yellow perch and
brown bullhead (NYSDEC, 1981).

The 1938 NY Fisheries Database Information for Upper Lake identified the Lake as having
water with low turbidity and a bottom comprised of sand and muck (NYSDEC, 1938). Pond
lilies, duckweed, rushes and pondweed were encountered as reported in these early surveys.
Pirate perch were abundant but small and largemouth bass were fewer in numbers but large in
size. In contrast, the NYSDEC’s 1938 survey of Lower Lake reported largemouth bass as being
abundant but relatively small in size and perch not being abundant but large in size. Lower
Lake’s bottom was found to be a mix of gravel, sand and muck, floating and submerged
vegetation was abundant, and water was clear to light brown in color.

Fish kills were reported on Upper Lake in 1964 with very high concentrations of DDT
(NYSDEC, 1964). The pesticide was believed to have been sufficiently diluted before it reached
Lower Lake, as it did not result in any fish kills there. However, a fish kill was reported in
Lower Lake in 1965 with algae blooms and oxygen depletion in bottom waters determined to be
the cause (NYSDEC, 1965).

NYSDEC conducted a survey of water chemistry and fish populations within Lower Lake during
July and August 1981 (NYSDEC, 1981). They found abundant numbers of largemouth bass, as
well as smallmouth bass, bluegill, pumpkinseed (a.k.a. sunfish), black crappie, yellow perch,
brown bullhead, brown trout, rainbow trout, brook trout, redfin pickerel, Eastern mudminnow,
pirate perch, golden shiner, European carp and eel. Bottom sediments were estimated to be 5
percent gravel, 10 percent sand and 85 percent muck. Abundant growth of Cabomba
caroliniana, Elodea (waterweed, which is a native plant) and Myriophyllum was also noted.

Their survey of water chemistry and fish populations within Upper Lake during July and August
1981 found abundant numbers of yellow perch and largemouth bass, as well as large rainbow
trout from upstream spring stocking (but no known trout spawning success), bluegill,
pumpkinseed (a.k.a. sunfish), brown bullhead, brown trout, redfin pickerel, golden shiner,
European carp and goldfish (NYDEC, 1981). Bottom sediments were estimated to be 10 percent
sand and 90 percent muck. Abundant growth of Nuphar (pond-lily, which is a native plant) and
Myriophyllum were also noted.

In 2002, an Environmental Assessment was prepared for the entire Carmans River to determine
management needs (Cashin Associates, 2002). The assessment compiled historic water quality
data as well as a synoptic assessment of water quality during the study. Overall, the synoptic
transect of the river in 2001 found water quality to be generally good. However, data indicated
diffuse anthropogenic impacts to area groundwater brought about by steadily-increasing
population in the watershed and resultant changes in land use, sanitary wastewater, as well as
stormwater runoff; these factors were postulated as affecting the river.

Water quality monitoring data is collected generally once every five years as part of the

NYSDEC Rotating Intensive Basin Survey (RIBS). From 1999 to 2004, water quality chemistry
monitoring revealed no particular water quality issues. NYSDEC RIBS biological sampling data
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was also collected from 1989 through 2005 at various locations and revealed slightly impacted
water quality as based upon the observed macroinvertebrate assemblages within the river.

In 2006, NYSDEC conducted a macrophyte sampling survey in both Upper and Lower Lakes.
This survey identified existing species and plant abundance. This survey also determined that
Cabomba and Myriophyllum sp. were abundant and dense in both lakes.

The Town of Brookhaven conducted aquatic invasive plant monitoring in both lakes during the
Fall of 2007. They utilized PIRTRAM (Point Intercept Rake Toss Relative Abundance Method)
to determine relative invasive species density in Upper and Lower Lakes. Lower Lake was
largely moderately dense, with the densest concentration at its center and some areas of sparse
invasive growth. The upper portion of the lake did not have any demonstrable invasive species
density. Upper Lake exhibited dense weed growth throughout its lower half, with only a couple
of areas with moderate growth. Its upper half was largely free of weeds with only one area of
sparse weed growth.

In 2008, the Town of Brookhaven obtained a permit from the NYSDEC (#1-4722-02255/00008)
for mechanical harvesting of approximately 20 acres to remove non-native invasive species
including Cabomba and Myriophyllum from Lower Lake. Conditions of the permit included that
harvesting activities must be limited to those areas dominated by Cabomba caroliniana and
Myriophyllum heterophyllum, and shall only be in waters greater than 1-foot deep to prevent
damage to fish spawning areas. The benefits of the mechanical harvesting conducted in 2008
and 2009 have been limited with only temporary relief in those areas subject to harvest.

In December 2008, SCDHS sampled water quality at the Upper Lake spillway at the request of
the Coalition to Save the Yaphank Lakes because of concern regarding rust-colored water that
had been seeping from the western embankment into a slow-moving pool on the west side of the
spillway. The County determined there to be above normal levels of some metals as well as high
levels of one volatile (1,4-Dichlorobenzene) and several semi-volatile compounds at the spillway
embankment site.

In 2009, the Coalition to Save the Yaphank Lakes (CSYL) began collecting water quality
information at several locations beginning above Upper Lake and ending just below the Lower
Lake spillway. They have worked with the Town to locate key sampling locations and
coordinate with Brookhaven National Lab and an independent monitor to review and compare
data results. CSYL intends to incorporate Boy Scout Troop 433 of Middle Island for sampling in
the future. Data is collected typically every two weeks and available at their website:
http://www.savetheyaphanklakes.org/test _data.html

In 2008, the SCDHS Division of Water Quality Improvement and CSYL identified four (4)
direct discharge outfalls to the lakes which contribute flow that emanates from County
Roadways. Concept level subwatersheds which contribute flow to these discharges were
delineated by the Suffolk County Department of Public Works (SCDPW) using ten-foot LIDAR
topographic contours (Erik Bergey, personal communication). A more detailed topographic
survey and conceptual design plans are currently being prepared by a County subcontractor to
provide more detail on the selected stormwater management practices for each subwatershed
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area (Josh Slaughter, 2010, personal communication). It is anticipated that the design will be
completed by the end of 2010 with construction anticipated for 2011.

4.3 Impacts on Recreation, Economy and Environment

The invasive aquatic plants in Upper Lake, Lower Lake and Canaan Lake are non-native species
that have spread rapidly on their own, causing recreational, economic and environmental harm.
In the case of these lakes, the invasive species have replaced normal environmental conditions
and have prevented various uses, especially recreation. The densities of the plants have
eliminated the diverse fish species that once occupied the lakes and thus, recreational fishing is a
fraction of what it once was and should be.

Recreational boating and fishing opportunities have vastly decreased over the years due to the
hyper-eutrophication of these water bodies. The increase in aquatic vegetation has eliminated
the majority of “free”, open water that is conducive to recreational boating and fishing. Due to
the density of sub-surface and surface aquatic vegetation, a motorized (electric or gas) propeller
boat would be in-operable within seconds due to the heavy aquatic vegetation tangling and
seizing the motor. In this case, recreational boating has been limited to human propelled vessels
(i.e., kayak, canoe, and dinghy). These vessels, although not drafting as much as an outboard or
electric boat motor, still have difficulty maneuvering and being propelled around the lakes. This
is due to the immense amounts of vegetation lying or floating on the surface. For example,
during the 2009 sampling effort conducted for this study, an 8 foot dingy was used to access
sample points around Upper and Lower Lakes. This effort was tedious, difficult and strenuous,
particularly on Lower Lake, due to the oars and paddles being hung up in the vegetation, friction
on the bottom (and fin) plus “seizing” of the paddles and or oars. On Canaan Lake, use of the
dinghy was impractical and a sit-in kayak had to be used for even shallower draft and drag.
During the course of 2009 sampling, with very good weather, only two other small craft were
seen on the three lakes. For recreational purposes, the conditions are not conducive to
pleasurable boating.

In addition to recreational boating, the value of recreational fishing has also decreased. This is
largely caused by the inability to maneuver around the lake and fish from a boat, but is also due
to the decrease in quality of fishing caused by invasive plant growth. Due to the absence of open
water and the significant presence of aquatic vegetation, it is extremely difficult to use
recreational fishing tools (i.e., pole, reel, monofilament, hook, bait and or lure) in this “choked”
environment. In most cases, effective fishing has been limited to using “weedless” lures or a bait
and bobber combination to create a viable fishing experience. These methods have been
designed for bodies of water that have native aquatic vegetation where the native fish species and
vegetation can live symbiotically and provide great fishing opportunities. In this case, access
and fishing is almost exclusively limited to the shoreline and weedless methods.

By contrast, a lake with intermittent lily pads or emergent vegetation provides fish refuge from
predatory birds or mammals at the surface (as well as shade), but do not limit the underwater or
aquatic environment due to thin stems, lessened spread occurrence and above-water
transpiration/respiration associated with native species. These systems can provide excellent
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fishing opportunities in the presence of aquatic vegetation and in some instances create a
challenge for a fisherman/woman, if the reward (or catch) is worth the effort.

In the present case, fishing has become a nuisance and a chore due to the constant and un-
avoidable presence of aquatic plant species tangling up the bait or lure that is being used to
entice the fish. This is largely in-part due to the thickness of the stems and foliage and thick
presence of the aquatic vegetation species. With any common “weedless” fishing lure that is
equipped with a “bale” protecting the hook, it is still virtually impossible to retrieve the lure
without becoming “caught up” in aquatic vegetation, thereby eliminating the effectiveness of the
lure. In addition, this environment limits the reproduction of fish species by creating biological
oxygen demand (BOD) which is dominantly being used up by the aquatic plant species as they
decay. Fish species are unable or less likely to spawn due to the lower levels of oxygen
available, thus providing less bait fish for the predatory fish species and less favorable conditions
for these predatory fish.

These fishing conditions combined with the inability to use motorized boats (or even
rowed/paddled small craft) have greatly decreased the recreational opportunities of these lakes.

Further, swimming is now nearly to completely impossible and possibly dangerous. Due to the
“choking” of any free open water, this once available recreational opportunity has now been
diminished and/or eliminated. The water column is so densely occupied with aquatic vegetation
that swimming would not resemble swimming but rather a struggle and a potentially dangerous
one, due to entanglement with plant stems.

The loss or decrease of these recreational opportunities has had the result of impacting social and
economic values for lakefront residents and property owners, and significantly limiting potential
revenue and/or concessions that could benefit the local economy or Town/County. Revenue
opportunities such as a snack/drink concessions, boat/fishing supply stores, and boat rentals are
all absent from the area and could be considered direct economic losses given the current
conditions of the lakes. Indirect economic activities, such as motor fuel sales and other
supporting businesses, are also absent given the current state of the lakes.

Environmentally, both the variable-leaf watermilfoil and fanwort species have occupied the open
water, destroyed the native aquatic vegetation in the lakes and eliminated habitat for fish and
other aquatic species, in addition to eliminating recreation opportunities. As noted, this problem
probably began with the overload of nutrient and sediment inputs from upstream/upland areas
aiding an exponential increase in invasive plant species growth and accelerating a successional
condition. The control of altered environmental conditions which support invasive vegetative
growth will play a dominant role in the lakes’ recovery and the maintenance of such a recovery.

The costs to revitalize these bodies of water are likely to be substantial, and costs to maintain the
lakes once recovery efforts have ended, are also expected to be needed. For example, the Town
of Brookhaven has already expensed $20,000 to purchase a harvester capable of removing
aquatic vegetation, and over $43,000 has been spent on Town Highway Department personnel in
an attempt to resolve the invasive aquatic problem for one year. This cost only included 1 day a
week of harvester operation from April to September which resulted in 83 tons of plant material
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collected and removed from Lower Lake. This aquatic plant control mechanism proved to help
only slightly and was only temporary. At the rate of plant growth, a harvester would need to run
full time (perhaps one in each lake). This would be a large, continuing expense for the Town.
This represents an additional economic factor associated with invasive aquatic plant management
in the three Brookhaven lakes subject to this study.
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