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Draft Integrated Letter Report and Programmatic Environmental Assessment
Federal Participation in Expansion of the Aquatic Plant Control Program in the State of Vermont

EXECUTIVE SUMMARY

This Draft Integrated Letter Report and Programmatic Environmental Assessment (ILR/PEA)
presents the results of environmental and economic impact evaluations performed by the U.S.
Army Corps of Engineers (USACE), New York District (District) to determine Federal
government participation in the expansion of the existing State of Vermont Aquatic Plant Control
Program (APCP). The ongoing APCP is managed by the Vermont Department of Environmental
Conservation (VTDEC) and includes aquatic invasive plant species (AIPS) control activities in
the Lake Champlain Basin. It is subject to 50 percent cost sharing with the USACE.

This ILR/PEA analyzes two alternatives related to the current APCP which is managed by the
VTDEC. Alternative 1 is the No Action Alternative. Alternative 2 is the Expanded APCP Cost
Sharing Program, wherein the Federal government would cost share (50 percent) in an
expanded APCP with VTDEC. Federal government participation in cost sharing would allow for
a more robust APCP throughout the State of Vermont and would increase the likelihood of
preventing the spread of AIPS and reducing associated impacts.

USACE has determined that there is a Federal interest in partnering with the State of Vermont
to cost share in an expanded APCP. The projected annual costs of an expanded APCP are
estimated at $2,700,000, with a Federal government cost-share of $1,350,000. The potential
costs of infestation and associated impacts exceeds the estimated annual costs associated with
treatment. Therefore, Alternative 2 is the selected alternative and will be referred to as the
proposed action hereinafter.

Under the proposed action, Federal government cost sharing would be extended to APCP
measures throughout Vermont. These measures include mechanical control, watercraft
inspection and decontamination, early detection and rapid response (EDRR), and public
awareness and education.

Without implementation of these measures, AIPS infestations will continue and expand
throughout Vermont. Such infestations cause impacts to navigation, irrigation, and drainage;
limit water-related recreational activities; reduce fish and wildlife habitat; degrade aquatic
ecosystems and water quality; decrease near-water land values; threaten public health; and
increase operation and maintenance costs associated with water-related infrastructure.

Considering the APCP is already ongoing in the Lake Champlain Basin and is managed by the
VTDEC in accordance with all laws, regulations, and permits, environmental effects associated
with the Program are generally well understood. Overall, direct and indirect environmental
effects of the expanded APCP are beneficial, with adverse direct and indirect environmental
effects being less than significant. Federal participation in the expansion of the APCP is not
anticipated to be controversial, and because Federal participation can be terminated at any
time, there is minimal risk to the Federal government entering this partnership.

Annual funding for the expanded APCP will be separate from the existing Lake Champlain
Basin APCP and will not affect funding availability for that program.
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SECTION 1 — INTRODUCTION

This Integrated Letter Report and Programmatic Environmental Assessment (ILR/PEA) presents
the results of environmental and economic impact evaluations performed by the U.S. Army
Corps of Engineers (USACE), New York District (District) to determine Federal government
participation in the expansion of the existing State of Vermont Aquatic Plant Control Program
(APCP). The ongoing APCP is managed by the Vermont Department of Environmental
Conservation (VTDEC) and includes AIPS control activities in the Lake Champlain Basin. The
program is subject to 50 percent cost sharing with USACE. Under the proposed action, Federal
government cost sharing would be extended to APCP measures throughout the State of
Vermont. These measures include mechanical control, watercraft inspection and
decontamination, early detection and rapid response (EDRR), and public awareness and
education. This ILR/Programmatic EA documents the environmental, planning, and economic
considerations used to support and develop the concluding recommendations. It also
documents the coordination and evaluations performed for the proposed Federal action to
comply with Title 33 Code of Federal Regulations (CFR) Part 230, 2020 Procedures for
Implementing the National Environmental Policy Act (NEPA), and Engineering Regulation (ER)
200-2-2, Procedures for Implementing NEPA.

The programmatic scope of this ILR/PEA allows for necessary minor changes in the proposed
action to be implemented in response to changing physical and environmental conditions and
changes in State and Federal laws over time, including changes to program authorities.

This ILR/PEA includes an evaluation of the potential environmental effects of cost-sharing in the
expanded APCP throughout the State of Vermont. Based on the evaluation of environmental
effects presented in this report, the District has prepared a Draft Finding of No Significant
Impact (FONSI). Pending agency and public review of the Draft ILR/PEA, the FONSI will be
finalized and signed for inclusion in the final report.

1.1 AUTHORITY AND GUIDANCE

The proposed project would be implemented under the authority of Section 104 of the River and
Harbor Act (RHA) of 1958 (Public Law [PL] 85-500), as amended. This is codified at 33 United
States Code (USC) § 610. Other relevant USACE Policy and Guidance is listed below:

e Department of Army, Office of the Assistant Secretary, Civil Works, Policy Memo., U.S.
Army Corps of Engineers Invasive Species Policy (21 February 2023)

e Section 103(c)(6) of the WRDA of 1986 (PL 99-662)

e Executive Order 13751, Safeguarding the Nation from the Impacts of Invasive Species

e ER 1105-2-103, Chapter 6

1.2 STUDY AREA

The study area consists of Federal, State and local government owned waterbodies, their
immediate shorelines and vehicle access points, and reservoirs of cooperating water-related
infrastructure facilities (e.g., hydroelectric generation) within the State of Vermont. It also
includes the approximately 255-mile length of the Connecticut River serving as the boundary
between Vermont and New Hampshire.

A map of the general study area is included below as Figure 1-1.
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Figure 1-1. State of Vermont Waterbodies
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1.3 PURPOSE AND NEED

The purpose of the proposed action is to increase the effectiveness of future and ongoing AIPS
control measures in the State of Vermont by cost sharing expanded measures with the VTDEC.
The risk of the spread of AIPS is high, and the introduction and further establishment of AIPS
has the potential to hamper navigation, irrigation, and drainage; limit water-related recreational
activities; reduce fish and wildlife habitat; degrade aquatic ecosystems and water quality;
decrease near-water land values; threaten public health; and increase operation and
maintenance costs associated with water-related infrastructure. Expansion of the APCP is
needed to ensure there are minimal opportunities for AIPS to spread throughout the State and
that any existing AIPS can be treated effectively limiting further negative impacts.
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SECTION 2 - BACKGROUND

The State of Vermont contains many lakes, rivers, and other waterbodies that support a variety
of recreational, commercial, navigational, public, and environmental uses. As such, the
waterbodies of the State are at particular risk of AIPS infestation and associated negative
impacts due to frequent boating traffic and the potential for boats to spread AIPS between
waterbodies. VTDEC is the State agency tasked with preserving Vermont’s natural resources
and accordingly manages the State’s APCP with the goal of preserving the natural balance of
plants in the aquatic environment.

Infestations of AIPS in Vermont date back to the 1940s and 1950s, when water chestnut and
yellow floating heart were first identified in Southern Lake Champlain. The two species were
presumed to have infiltrated the waterbody through the Champlain Canal. A water chestnut
control program was implemented in the 1950s and proved successful as only eight bushels of
chestnut were hand pulled in 1967. However, the program was terminated in 1971 and water
chestnut populations increased. On the northern portion of Lake Champlain, AIPS infestations
date back to the early 1960s when Eurasian watermilfoil was identified in St. Albans Bay. Since
that time Eurasian watermilfoil populations have spread to many nearby lakes (USACE, 1981,
pp. 4-1 - 4-3).

To address AIPS issues, the Department of the Army and the State of Vermont entered into an
Aquatic Plant Control Agreement on May 13, 1983, to cooperate in the implementation of a
cost-shared APCP for the Lake Champlain Basin. The principal objective of the program was to
provide and maintain access in high public use and navigational areas, including marinas, yacht
clubs, commercial docks, boat ramps, private dockage serving shoreline communities, and
public swimming areas or similar identifiable water-contact-related areas serving the public.
Aquatic plant control in Lake Champlain and the surrounding basin was accomplished through
hand harvesting plants and the use of mechanical devices (e.g., harvesters, suction devices, or
cutters) among other measures. Based on studies of submerged aquatic plants and potential
control methods identified, hand harvesting and mechanical harvesting were found to be the
most appropriate practices within the Lake Champlain Basin. Surveys and investigations were
also conducted to determine the presence and spread of submerged aquatic plants in the Lake
Champlain Basin. Public notification activities were carried out to inform government officials,
the media, and the general public of program activities and other related topics of interest. Such
activities have included seminars and the preparation and distribution of educational materials.
A general public education and outreach program was also conducted to enhance spread
prevention (VTDEC, 2024a).

During the first ten years of operation, the APCP concentrated on work only in Lake Champlain.
However, during that time invasive aquatic plants continued to spread throughout the Lake
Champlain Basin. Addressing the problem from a basin-wide perspective was crucial for running
a successful program. In 1994, the Vermont APCP was expanded to the entire Lake Champlain
Basin to address other waterbodies with infestations of Eurasian watermilfoil and water chestnut
within the watershed (VTDEC, 2024a).

Currently, the threat of AIPS exists throughout the State of Vermont and is not limited to the
Lake Champlain Basin, which has historically been managed under the cost-shared APCP. In
2007, Eurasian watermilfoil was identified in the Connecticut River, and in 2018, Starry
stonewort was identified in Lake Memphremagog and Lake Derby. These discoveries are of
particular concern to Vermont as these waterbodies have the capacity to further spread AIPS
throughout the State. The Connecticut River runs the entire length of Vermont and is fed by
many tributaries, all of which are vulnerable to AIPS proliferation from the main stem. Lake
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Memphremagog is subject to significant boating activity, with many boats being used in other
Vermont lakes, causing Lake Memphremagog to act as a vector for AIPS spread (VTDEC,
2024a).

Aquatic invasive plant infestations grow prolifically and once established hamper navigation,
irrigation, and drainage; limit water-related recreational activities; reduce fish and wildlife habitat;
degrade aquatic ecosystems and water quality; decrease near-water land values; threaten
public health; and increase operation and maintenance costs associated with water-related
infrastructure. As such, prevention of the spread of AIPS throughout the State of Vermont is a
priority.

2.1 CURRENT PROBLEM AQUATIC PLANT SPECIES

The following Subsections describe non-native plants currently encountered in the State of
Vermont. The list of invasive species in Vermont is evolving as additional non-native plants are
discovered.

2.1.1 Water Chestnut

='¥
_;ﬁ-.

rce: (VTDEC, 2024b)
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Water chestnut is a rooted aquatic plant with feathery submersed leaves that form whorls
around the stem. Its leaves are glossy, green, and triangular with toothed edges that form
floating rosettes at the end of the stem. Water chestnut flowers are white and have four petals
that typically bloom in July in Vermont. The fruit is a hard nut with four sharp spines that are
tipped with barbed hooks. Water chestnut spreads prolifically; each plant may have 10 to 15
rosettes that can each produce up to 20 fruits (VTDEC, 2024b).

Water chestnut is most commonly found within freshwater lakes, ponds and in portions of
streams with slower velocities where it roots in soft substrate such as mud or silt. Occurring in
water depths up to sixteen feet, it forms dense mats that have little nutritional or habitat value to
fish and waterfowl. These mats limit light penetration and shade and crowd out native plants.
When the plants decompose in the fall, they reduce the amount of dissolved oxygen in the
water, often resulting in fish and other plant die offs. The dense mats also inhibit boating,
fishing, and swimming. The sharp spines of the fruit can result in injuries to people walking or
swimming in infested areas as well (VTDEC, 2024b).

This species was transported from the Hudson River in New York northward through the barge
canal system to southern Lake Champlain, where by 1980 it had infested several hundred
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acres. Surveys conducted by the VTDEC at the end of 2016 documented that on the Vermont
side of the lake, the northernmost confirmed location is in Missisquoi Bay in Highgate, Vermont.
The northernmost confirmed location of water chestnut in the New York waters of Lake
Champlain is in Bulwagga Bay in Willsboro, New York (VTDEC, 2024a). It is also found in the
Richelieu River of the Canadian Province of Quebec. As of 2023, water chestnut presence was
confirmed in 44 waterbodies throughout the State of Vermont, including the Connecticut River
(VTDEC, 2023a).

2.1.2 Eurasian Watermilfoil

Figure 2-2. Photograph of Eurasian Watermilfoil

e

Source: (Evans, 02) |

Eurasian watermilfoil is a submersed, rooted perennial plant with smooth, slender red-brown to
white-pink stems ranging from 6 to 20 feet long which branch several times near the surface.
The leaves are olive-green, less than 2 inches long, soft, deeply divided, and feather like. Leaf
whorls are arranged along the stems in whorls of 3 to 6 (usually 4) leaves; whorl nodes are
about 3/8 inches apart. The plant flowers on an emersed spike held erect above the water.
Flowers are reddish; arranged in 4-flowered whorls along the spike. The plant spreads
prolifically through stem fragments that are produced both naturally (when stem sections detach
from the plant at abscission sites) and as a result of mechanical breakage (when plants come
into contact with boat motors, intense wave action, or some other physical force) (USACE,
2024a).

Eurasian watermilfoil can tolerate a wide range of water quality parameters (e.g. pH) and can be
found in fresh to brackish lakes, ponds and portions of rivers with slow currents. Typically found
in water depths ranging from three to ten feet, it can grow in depths up to thirty-three feet.
Preferred substrates include mud, silt and sand. Its tolerance of lower temperatures allows it to
start growing earlier than other vegetation and form canopies that block light, which inhibits the
growth of native plants and can lead to their displacement. It can also reduce the abundance
and diversity of invertebrates (Evans, 2024).

Eurasian watermilfoil was first documented in Lake Champlain’s St. Albans Bay in 1962. Since
that time, it has become a severe nuisance in many waterbodies throughout the State (VTDEC,
2024a). As of 2023, Eurasian watermilfoil presence was confirmed in 105 waterbodies in
Vermont, including the Connecticut River (VTDEC, 2023a).



Draft Integrated Letter Report and Programmatic Environmental Assessment
Federal Participation in Expansion of the Aquatic Plant Control Program in the State of Vermont

2.1.3 Starry Stonewort
Figure 2-3. Photograph of Starry Stonewort

T ot B - . nGrazio, DR
Source: (Grazio, 2015)

Starry stonewort is a large, grass-like species of algae that is light green throughout the growing
season and has five to eight branchlets, or leaves, arranged in whorls around the stem. Both
branchlets and stem are very thin. Starry stonewort is anchored by clear filaments called
rhizoids. The rhizoids produce small, white, star-shaped bulbils (small bulblike structures), which
are the easiest way to identify the plant (Grazio, 2015).

Starry stonewort is commonly found in the shallows (up to 2 ft) of freshwater to brackish lakes,
ponds or slow-moving rivers with fine substrates consisting of as silt, sand and/or detritus. It
grows rapidly and forms dense mats that can displace native plants and accumulate toxic
substances known as phytotoxins that make the sediment inhospitable for other plant growth.
Starry stonewort also degrades fish spawning habitat and can impede their movement. If the
mats reach the water surface, starry stonewort can interfere with swimming, fishing, and boating
as well (Grazio, 2015).

In 2015 and 2018, starry stonewort presence was first confirmed in Lake Memphremagog and
Lake Derby, respectively. As of 2023, starry stonewort remained present in both lakes (VTDEC,
2024a).

2.1.4 European Frogbit

Figure 2-4. Photograph of European Frogbit

Source: (Mehrhoff, 2024)
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European frogbit is a free-floating plant that has green, heart-shaped, leathery leaves with dark
purple-red, spongy undersides. The plant is found in calm waters including marshes, ponds, and
slow-moving rivers and has complex root systems but rarely uses them to anchor to the bottom.
The roots tangle with other vegetation, which along with the rosettes that the leaves form, create
dense mats. Plants have a single, 3-petalled white flower with a yellow center that blooms in
summer (Mehrhoff, 2024).

Dense growths of European frogbit impact native plants and animals as well as human activity.
European frogbit populations can quickly increase in size through vegetative reproduction
forming thick mats that prevent light and nutrients from reaching submerged plants. In shallower
waters, European frogbit can even crowd out native vegetation. These dense mats of
interlocking plants also inhibit movement of large fish and diving ducks and impede recreational
activities like swimming, fishing, and boating. In the fall when the plants die off, oxygen levels in
the water decrease, which can result in the deaths of fish and native vegetation (Mehrhoff,
2024).

As of 2023, European frogbit presence was confirmed in 21 waterbodies in Vermont (VTDEC,
2023a).

2.1.5 Others
Other invasive plant species currently found in Vermont include (VTDEC, 2024c):

Brittle naiad

Curly-leaf pondweed
Flowering rush

Phragmites

Purple loosestrife
Variable-leaved watermilfoil
Yellow flag iris

Yellow floating heart

2.2 POTENTIAL PROBLEM AQUATIC PLANT SPECIES

This Subsection describes non-native plants with the potential to impact Vermont that have not
yet been identified in the State. The list of potential problem species will grow as additional non-
native plants are discovered.

2.2.1 Hydrilla

Hydrilla is rooted with long stems that branch at the surface where growth becomes horizontal
and dense mats form. This species can establish in a variety of substrates, including silt, sand
and rock, and grows in water depths from a few inches up to 35 ft. It has small, pointed leaves
which are arranged in whorls of 4 to 8. Leaves have serrated margins and may have one or
more sharp teeth under the midrib. Flowers are attached by threadlike stalks attached at leaf
axils near the stem tips and are solitary, tiny, white, and float on the surface. Hydrilla can
reproduce through fragmentation as well as subterranean turions (tubers), which are yellowish,
potato-like, and attached to the root tips in the hydrosoil. A single tuber can grow to produce
more than 600 new tubers per square foot (USACE, 20244, p. 5). Hydrilla is of particular
concern in the Connecticut River where populations are already established in downstream
Massachusetts and Connecticut.
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2.2.2 Giant Salvinia

Giant salvinia is a free-floating aquatic fern with leaves 0.5 to 1.5 inches long that exhibits
variation in form and structure depending on habitat conditions such as space and nutrient
availability. Young plants have smaller leaves that lie flat on the water surface. As plants mature
and aggregate into mats, leaves are folded and compressed into upright chains. Giant salvinia
grows rapidly to cover the surface of lakes and streams and under ideal growing conditions can
double its mass and coverage in 5-7 days. It spreads aggressively by vegetative fragments and
infestations are particularly damaging due to the high rate of plant proliferation (USACE, 20243,
p. 4). Currently, Giant salvinia has not been detected on the eastern portion of the United States
(US) north of Virginia; however, due to its high ability to spread it is still considered a threat
(USDA, 2000).

2.2.3 Water Hyacinth

Water hyacinth is a perennial free-floating plant with long dark roots. Leaves are formed in
rosettes; petioles reach lengths of 12 inches or more, and are spongy, usually inflated, or
bulbous, especially near the base. Leaf blades are rounded or broadly elliptic, glossy green, and
up to 6 inches wide. Flowers are showy spikes above the rosettes, reaching lengths of 12
inches long, lavender-blue with a yellow blotch, and up to 2 inches wide, with 6 petals and 6
stamens. The plant varies in size from a few inches to over three feet tall. Water hyacinth
spreads rapidly by producing stolons or “daughter” plants (USACE, 2024a, p. 4). Water hyacinth
has been detected in Connecticut and the Great Lakes region of New York (NOAA, 2018a).

2.2.4 Brazilian Elodea

Brazilian elodea is a rooted or free floating submersed perennial aquatic plant with small leaves
(1.5 inches long and 1/8 inches wide). Leaves are lance-shaped with minute teeth along the
edges and arranged in whorls around the stem. Plants can grow nine to 15 feet tall and upon
reaching the surface of the water, the leafy branches create dense mats. Flowers are small,
about one inch wide, and white with three petals. They grow on short stalks above the water
and bloom in spring and summer. Seeds production is not known to occur in the United States
populations, it spreads primarily by vegetative fragmentation (USACE, 2024a, p. 5). Brazilian
elodea has been detected in recent years in Massachusetts and New York, with historical
detections in New Hampshire and Vermont dating back to 2001 and 1913, respectively (NOAA,
2018b).

2.2.5 Others

Other non-native plants with the potential to impact Vermont that have not yet been identified in
the State include (VTDEC, 2024c):

European water clover
Fanwort

Hygrophila

Parrot feather

Water lettuce

Water soldier

Water wheel
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Vermont Agency of Agriculture, Food, & Markets (VAAFM) produces a designated noxious
weed list located in Code of Vermont Rules (CVR) 20-031-021. This list is not specific to AIPS,
although it does designate several of the AIPS species discussed above (VAAFM, 2012).

Similarly, VAAFM also produces a designated plant pests list which includes several of the AIPS
listed above (VAAFM, 2024). Management of all listed species, along with any future identified
invasive aquatic plants, is included in the APCP.

2.3 NATIONAL AND REGIONAL RESPONSE

Since the first discoveries of AIPS in Vermont in the 1940s and 1950s, it became clear that a
coordinated effort both nationally and regionally was required to best address AIPS associated
threats. Accordingly, Federal, State, and local governments; resource agencies; non-
government organizations; and other groups/entities have helped to coordinate efforts
throughout the nation and region.

2.3.1 USACE Policy

In February 2023, a USACE policy memorandum updated USACE invasive species policy,
which complements the National Invasive Species Act, various executive orders, and the
National Invasive Species Management Plan (USACE, 2023). The policy memorandum
acknowledges that preventing the introduction, controlling the spread, and eradication of
invasive species into the United States and onto USACE lands and waters requires continuous
collaboration across USACE and with Federal, Tribal, State, and local governments, non-
government organizations, and partners. This policy lists a variety of coordinated efforts to
address this goal including the Aquatic Plant Control Program (33 USC § 610).

2.3.1.1 Watercraft Inspection Station & Decontamination Program

The Water Resources Reform and Development Act (WRRDA) of 2014 amended Section 104
of the RHA of 1958 to authorize USACE to use cost share agreements with states to fund the
construction, management, and operation of watercraft inspection and decontamination stations
in the Columbia River Basin. Under subsequent amendments, Congress:

e Expanded USACE authorization to include five additional river basins in the western
U.S. and watersheds that adjoin the U.S.- Canada border; and

e made USACE responsible for ensuring these stations are placed at locations with the
highest likelihood of preventing the introduction or spread of aquatic invasive species.

To carry out its responsibilities, USACE created the Watercraft Inspection and Decontamination
Program. Under the program, USACE does not itself build or operate watercraft inspection and
decontamination stations; instead, it reimburses participating states for 50 percent of costs
incurred under the cost share agreements (USACE, 2024b).

2.3.2 Vermont Policy

The State of Vermont has numerous laws and regulations relating to aquatic plant control in the
State. Most notable is the Aquatic Nuisance Control Program which is discussed in 10 Vermont
Statutes Annotated (VSA) § 1453 and coordinates management activities associated with both
aquatic invasive and nuisance species; works with local, State, and Federal partners to obtain
and provide funds for control projects; and provides education and outreach to reduce the threat
and spread of AIPS. The Aquatic Nuisance Control statute also provides the framework for
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regulations on aquatic nuisance control management activities and permits as per 10 VSA §
1455 (VTDEC, 2024d).

The goals of the Vermont Aquatic Nuisance Control Program include:

1. To prevent the infestation and proliferation of invasive species in the State that result in
negative environmental impacts, including habitat loss and a reduction in native
biodiversity along with adverse social and economic impacts and impacts to the public
health and safety;

2. Toinitiate quickly a response to contain and control a new aquatic species introduction
before it can spread, which is critical to reduce future management costs and protect the
integrity of Vermont's ecosystems;

3. To detect infestations of new aquatic species early and act upon them swiftly to minimize
economic, social, and ecological impacts as well as to increase the probability of a
successful eradication effort (VTDEC, 2024e).

Other Vermont laws and regulations include:

2.3.2.1 Transport of Aquatic Plants and Aquatic Nuisance Species (10 VSA § 1454)

This law prohibits the transportation of aquatic plants, aquatic plant parts, and aquatic nuisance
species to or from any Vermont water. In 2010, the law was changed to include all aquatic
plants as compared to the previous ban on only Eurasian watermilfoil and water chestnut
(VTDEC, 2024f). This law also requires inspections of vessels when entering or exiting a
waterbody (VTDEC, 2024e).

2.3.2.2 Aquatic Nuisance Control Permit (10 VSA § 1455)

Vermont issues permits pursuant to 10 VSA § 1455 to control nuisance aquatic plants, insects,
or other aquatic life in waters of the State of Vermont. Permits are issued by the VTDEC
(VTDEC, 2024e).

2.3.2.3 Emergency Response General Permit

The Secretary of the Agency of Natural Resources has emergency permitting authority aimed at
initiating a rapid response to a new invasive species invasion. An emergency rapid response
general permit for both chemical and non-chemical methods with coverage is available to the
commissioners of the Vermont Department of Environmental Conservation and the Vermont
Department of Fish & Wildlife (VTDEC, 2024e).

2.3.2.4 Use of Public Waters (10 VSA § 1424)

The Vermont Use of Public Water Rules Section 4.1 authorizes the Secretary of the Agency of
Natural Resources to identify areas of public waters as temporarily closed to all persons,
vessels or both in order to prevent, control or contain the spread of aquatic nuisance
infestations (VTDEC, 2024e).

2.3.3 Aquatic Nuisance Species Task Force

The Aquatic Nuisance Species Task Force (ANSTF) was established by the Nonindigenous
Aquatic Nuisance Species Prevention and Control Act of 1990 (PL 101-636). The ANSTF is an
interagency organization co-chaired by U.S. Fish and Wildlife Service (USFWS) and National
Oceanic and Atmospheric Administration (NOAA) (USFWS, 2024a). Activities of the ANSTF
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include aquatic nuisance species prevention, research, and control; public and stakeholder
education; and state coordination efforts (USFWS, 2024b). The ANSTF works with six regional
panels: Western, Great Lakes, Northeast, Mississippi River Basin, Mid-Atlantic, and Gulf and
South Atlantic. The mission of the Northeast Aquatic Nuisance Species (NEANS) Panel is to
“protect the marine and freshwater resources of the Northeast from invasive aquatic nuisance
species through commitment and cohesive coordinated action” (NEANS, 2024a).

2.3.3.1 Northeast Aquatic Nuisance Species Panel

The NEANS Panel includes member states Maine, New Hampshire, Vermont, Massachusetts,
Rhode Island, Connecticut, and New York. Due to the bi-national significance of waters included
within these jurisdictions, the NEANS Panel also includes the freshwater and marine resources
of the Canadian provinces of Quebec, New Brunswick, and Nova Scotia. Federal and provincial
governments of Canada, as well as other relevant stakeholders participate as full members of
the Panel, ensuring appropriate representation (NEANS, 2024b)

The NEANS Panel member states, in cooperation with other states, coordinate efforts and make
decisions as part of this regional strategy, while operating within the scope of their specific
budgets and statutory authorities.

2.3.4 Invasive Species Leadership Team

The Invasive Species Leadership Team was established by a USACE Civil Works and
Contingency Operations Memorandum dated 13 July 2005. Its intent is to provide oversight of
the USACE Invasive Species Program. The Invasive Species Leadership Team provides
direction to achieve goals and objectives that complement the National Invasive Species
Management Plan and the Aquatic Nuisance Species Task Force Strategic Plan and that are
applicable to USACE Civil Works programs and projects. The Invasive Species Leadership
Team provides support for the exchange and sharing of information, as well as support to
develop and provide strategic recommendations to USACE and the U.S. Army Engineer
Research and Development Center (NRM Gateway, 2024a).

2.3.5 Lake Champlain Basin Program

The Lake Champlain Basin Program (LCBP) coordinates and funds efforts that benefit the Lake
Champlain Basin’s water quality, fisheries, wetlands, wildlife, recreation, and cultural resources,
in partnership with government agencies from New York, Vermont, and Québec, private
organizations, local communities, and individuals. These efforts include aquatic invasive plant
removal within certain areas of the Lake Champlain Basin (LCBP, 2024).

2.3.6 Connecticut River Hydrilla Control Research

The USACE, and its Engineer Research and Development Center’'s (ERDC) Aquatic Plant
Control Research Program, is leading a demonstration project to determine the effectiveness of
herbicides registered for aquatic use by the United States Environmental Protection Agency
(USEPA) to safely reduce and control the spread of the Connecticut River hydrilla. The project
will investigate hydrilla’s growth patterns, water exchange dynamics in the Connecticut River,
and evaluate herbicide efficacy in laboratory conditions in 2023 to guide operational scale field
demonstrations of herbicide efficacy in 2024 (USACE, 2024c).

11
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2.4 EXISTING VERMONT AQUATIC PLANT CONTROL PROGRAM

Vermont already has an APCP within the Lake Champlain Basin that is subject to 50 percent
cost sharing with the Federal government. This cost-shared APCP uses measures including
mechanical control, watercraft inspection and decontamination stations, early detection and
rapid response, and public awareness and education. Some of these measures are
implemented in other areas of Vermont, outside of the Lake Champlain Basin. However, their
implementation is typically less robust, due to the absence of Federal cost-sharing.

2.4.1 Mechanical Control

2.4.1.1 Mechanical Harvesting

Mechanical harvesting uses devices and machines to harvest the targeted AIPS. Mechanical
devices can include floating booms, underwater cutters, hydro-rakes, rotavators, suction
harvesters and mechanical harvesters.

2.4.1.2 Hand Harvesting

Aquatic plant growth in areas inaccessible by other methods may be hand-pulled. Hand-pulling
may also be conducted in areas where it is more practical, in terms of cost, efficiency, and
effectiveness, than other control methods.

2.4.1.3 Benthic Matting

Benthic matting includes installation of a barrier at the bottom of a waterbody with the intent of
blocking sunlight from reaching the water’s sediment layer and making sediments inhospitable
for plant growth. Benthic matting is mainly implemented around docks and marinas.

2.4.2 Watercraft Inspection & Decontamination Stations

2.4.2.1 Vermont Public Access Greeter Program

For the Vermont Public Access Greeter Program, paid public access monitors are staffed at
public access points on various waterbodies. Greeters inspect intercepted watercraft and
remove identified aquatic invasive species. Greeters also provide waterbody users with
information about aquatic invasive species.

Through the program, VTDEC provides support for citizen scientists, paid municipal staff, and
volunteers during the field season, including on-line training sessions, in-person workshops, and
one-on-one training opportunities.

2.4.2.2 Decontamination

Certain Vermont Public Access Greeter Program stations include decontamination stations
consisting of hot water high-pressure washers used for removing identified AIPS from
intercepted watercraft. The Lake Champlain Basin Program also operates a cooperative boat
wash program within the Lake Champlain Basin.

12
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2.4.3 Early Detection and Rapid Response

2.4.3.1 Early Detection Monitoring

Early detection monitoring can include a variety of approaches, but the most frequent approach
is to physically search for AIPS in areas judged at high risk of infestation. This includes
shoreline and dock surveys for invasive aquatic plants, snorkel surveys, as well as boat-based
surveys. Survey tools include nets, rakes, and other hand tools. Early detection is focused on
searching for the presence of AIPS before the species become established and begin
reproducing.

2.4.3.2 Drone Surveys

Drone surveys are conducted over certain waterbodies, such as Lake Champlain, to identify
infestations before they can establish in an area and reproduce. Implementation of drone
surveys has historically been limited to the Lake Champlain Basin with the support of Federal
cost-sharing.

2.4.3.3 Chemical Control

Although chemical control is not used by VTDEC as a routine measure for dealing with AIPS,
VTDEC has the ability to issue permits for pesticide use related to aquatic invasive species,
particularly in a rapid response capability. A summary of previously permitted herbicidal
treatments dating back to 2000 is included below:

Table 2-1. Historically Used Herbicides

Herbicide Herbicide Concentration Chemical Treatment Type
Product Range yp
ProcellaCOR 1-4.167 PDU Florpyrauxifen-benzyl Spot
Renovate 3 Tricl triethvlami

0.75 - 2.5 ppm S;II? opyr, triethylamine Spot
Renovate OTF
Sonar A.S. 5—-8 ppb Fluridone Whole Lake

ProcellaCOR was first permitted for use in 2019 and has been the only aquatic herbicide
permitted for use by VTDEC since 2020. As such, ProcellaCOR is used more often than any
other herbicide for treating invasive aquatic plants in Vermont and is typically the only herbicide
considered for use during permit application review.

2.4.4 Public Awareness and Education

2.4.4.1 Vermont Invasive Patrollers

The Vermont Invasive Patrollers (VIP) program was established by the VTDEC in 2007 to focus
on early detection of all known and potential AIPS. Though VIPs are trained to identify both
aquatic invasive plants and animals established in Vermont or nearby states that pose the
greatest threat to Vermont’s waterbodies, their survey efforts emphasize identifying AIPS. The
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program provides a series of workshops to educate lakeshore residents, who can then
coordinate with VTDEC. This program has not been cost-shared through the existing APCP.

2.4.4.2 Outreach

VTDEC works to promote public awareness of the existence and risks associated with aquatic
invasive plants. Public outreach includes ad campaigns aimed at keeping boats free from AIPS.
To reach the target audience, signs are placed at boat ramps and other strategic places, along
with stocked brochure boxes. A common outreach slogan is “Clean, Drain, Dry.” VTDEC also
supports public workshops to increase aquatic invasive species awareness in local
communities. These outreach efforts have not been cost-shared through the existing APCP.

2.4.5 Current Costs

The costs for implementation of the cost-shared APCP in the Lake Champlain Basin were
approximately $1,000,000 every year 2014 to 2020 and have slightly increased since. The most
recent budget, for 2024, was $1,300,000. The $1,300,000 was cost shared 50 percent by the
Federal government and 50% by the non-Federal sponsor, totaling $650,000 to each.
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SECTION 3 — PLAN FORMULATION

Development of this report generally followed the USACE six-step planning process. This
process identifies and responds to problems and opportunities associated with the objective, as
well as specified State and local concerns. The process provides a flexible, systematic, and
rational framework to make determinations and decisions at each step based on constraints,
objectives, and assumptions. This allows the interested public and decision-makers to be fully
aware of the basic assumptions employed, the data and information analyzed, the areas of risk
and uncertainty, and the significant implications of each plan that is considered.

The six main steps of the USACE planning process are as follows:

Identifying problems and opportunities
Inventorying and forecasting conditions
Formulating alternative plans
Evaluating alternative plans
Comparing alternative plans

Selecting a plan

3.1 PROBLEMS

The spread of invasive aquatic plants causes a multitude of problems within the State of
Vermont. Non-native aquatic plant species are not as susceptible to the natural population
controls that impact native aquatic plant species; accordingly, when an invasive non-native plant
is introduced, they often outcompete native aquatic plant species for habitat and nutrients.
Floating and submerged plants, as well as shoreline and wetland invasive species have
proliferated throughout the State and currently impact many waterbodies. These problems can
be divided into three categories: Infrastructure Impacts, Health and Safety Impacts, and
Environmental Impacts, and are summarized below.

oubkhwN-~

3.1.1 Infrastructure Impacts

¢ Floating rafts of aquatic invasive plants impede the operation of fish ladders, thus
impacting the ability of certain fish species to migrate past dams to their spawning
grounds.

¢ Floating rafts of aquatic invasive plants can block critical water intake infrastructure
associated with hydroelectric plants, leading to temporary shutdowns in operations and
costly annual maintenance.

e Dense infestations aquatic invasive plants negatively impact navigation by restricting
narrow channels, inundating shallow waters, and contributing to sedimentation in
shallow channels.

e Aquatic invasive plants clog water intake pipes, reducing the reliability and quality of
drinking water for a significant portion of Vermont’s population.

e Invasive aquatic plants interfere with boat propellers, swimming, and fishing, thus
reducing recreational opportunities along waterbodies.

3.1.2 Health and Safety Impacts

¢ Certain invasive plants, such as water chestnut, contain sharp spines on their fruit which
can injure people swimming or walking in impacted areas.
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¢ Certain invasive aquatic plants can harbor disease and cause illness.

3.1.3 Environmental Impacts

¢ Invasive aquatic plant infestations convert diverse native plant communities into
monocultures that reduce suitable habitat for native flora and fauna.

¢ Invasive aquatic plants often outcompete native aquatic plant species for habitat and
nutrients due to their ability to rapidly take up nutrients and proliferate.

o Habitat structures are often altered due to the presence of dense mats of invasive
aquatic plant infestations.

e Decomposition of invasive aquatic plant mats can result in depleted oxygen and
liberated nutrients, producing algae blooms that deplete dissolved oxygen further and
can result in large fish kills. These harmful algal blooms can also release toxins into the
ecosystem.

e Water quality is degraded by the presence of invasive aquatic plants due to reduced light
penetrations and altered nutrient cycles.

3.2 OPPORTUNITIES

Invasive aquatic plant control is likely to provide a benefit to aquatic species by restoring native
vegetation, maintaining suitable habitat, and restoring ecosystem and shoreline function. The
project’s reduction of invasive aquatic plants would benefit the ecosystem, resident and
transient wildlife, and the public by providing more resilient/reliable infrastructure, expanding
and improving the quality of recreational opportunities, and diversifying ecosystems.

3.3 PLANNING OBJECTIVES AND CONSTRAINTS

3.3.1 Planning Objectives
The overall planning objectives of this project are to:

¢ Increase the effectiveness of future and ongoing AIPS control measures in the State of
Vermont

¢ Reduce the negative impacts of AIPS to the ecology and infrastructure within the project
area, and

e Reduce the probability of AIPS spread, both naturally and by boat/boat trailer, through
waterbodies.

3.3.2 Planning Constraints

Planning constraints are resource, legal, or policy considerations that limit the range or type of
actions that could be implemented to meet planning objectives. The following constraints were
identified for this evaluation:

Comply with Federal, State, and local laws, regulations, and policies.
Implement the program consistent with authorizing legislation and guidance.
Avoid adverse effects on Threatened and Endangered Species.

Avoid adverse impacts on water quality.

16



Draft Integrated Letter Report and Programmatic Environmental Assessment
Federal Participation in Expansion of the Aquatic Plant Control Program in the State of Vermont

3.4 MEASURES

Subsections 3.4 through 3.6 describe potential measures and alternatives developed to be
implemented under an expanded cost-shared program to augment and/or improve AIPS
prevention and control activities. This report does not attempt to precisely define the future
program and assumes optimization would occur annually at the State level. Instead of
attempting to define an optimal set of conditions, this report assumes that providing Federal
funding to assist the State program would result in an increase in investment and effectiveness
of the overall program, as well as decrease the risk of further infestations and spreading of
AIPS. The measures discussed below were developed in cooperation with VTDEC.

3.4.1 Mechanical Control

Mechanical control methods include hand pulling, raking, and large-scale cutting of nuisance
macrophytes. Dragging chains, wires or bedsprings through the water can be primitive, but
effective, means of mechanically controlling vegetation.

Nuisance plants can also be removed by hand pulling, raking or forking with crews operating out
of canoes, kayaks, rowboats, airboats or wading. Generally, pulled weeds are loaded into boats
and removed to disposal sites. Mechanical harvesters are also available for the large-scale
cutting of dense infestations. These harvesting machines range from boats mounted with sickle-
bar mowers to elaborate, specially designed devices costing tens of thousands of dollars, which
simultaneously cut and remove the plants from the water (USACE, 1981, pp. 5-9 - 5-10).

3.4.2 Watercraft Inspection and Decontamination Stations

This measure would augment the APCP by allowing VTDEC and USACE to expand the network
of watercraft inspection and decontamination stations to reduce the risk of AIPS being spread
into, out of, and within the State of Vermont.

3.4.2.1 USACE Watercraft Inspection and Decontamination Program

WRRDA 2014 amended Section 104 of the RHA of 1958 to authorize USACE to use cost share
agreements with states to fund the construction, management, and operation of watercraft
inspection and decontamination stations in the Columbia River Basin. Under subsequent
amendments, Congress expanded USACE’s authorization to include five river basins in the
western U.S. and watersheds that adjoin the U.S.-Canada Border. This amendment also made
USACE responsible for ensuring these stations are placed at locations with the highest
likelihood of preventing the introduction or spread of aquatic invasive species. To fulfill these
responsibilities, USACE created the Watercraft Inspection and Decontamination Program.
Under the program, USACE does not itself build or operate watercraft inspection and
decontamination stations, but instead reimburses participating states for 50 percent of costs
incurred under cost share agreements.

Within this USACE program, Vermont is one of ten states included in the U.S.-Canada Border
Authority states group. All ten of these states are authorized to receive federal funding for the
construction, management, and operation of watercraft inspection and decontamination
stations, but are not yet active in the program. Activating the State of Vermont as part of the
USACE Watercraft Inspection and Decontamination Program would be a key part of this
measure in the expanded APCP (NRM Gateway, 2024b).
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3.4.3 Early Detection and Rapid Response

This group of measures would expand on the existing program by helping to find and eradicate
AIPS before they spread further and negatively impact other waterbodies in Vermont.

3.4.3.1 Chemical

Although chemical control is not currently used by VTDEC as a routine measure for dealing with
AIPS, VTDEC has the ability to issue permits for pesticide use related to aquatic invasive
species, particularly in a rapid response capability. Large infestations can be treated quickly by
applying aquatic pesticides in either a spray or granular form from small boats with handpumps
or from airboats, helicopters or fixed wing aircraft. Treatment is usually recommended for late
spring or early summer when the plants are young and susceptible. The herbicides are effective
either immediately on contact or through systemic action (USACE, 1981, pp. 5-7).

A multitude of USEPA approved pesticides could be used for the control of aquatic plant
species. Only three pesticides have been used by the State since 2000 (ProcellaCOR,
Renovate, and Sonar A.S.). However, for the purposes of this report, all approved pesticides are
being included in the event of any policy changes where the State has deemed it necessary to
expand their use as part of a rapid response protocol. Similarly, if other chemical treatment
options are identified in the future, they may also be considered.

3.4.3.2 Monitoring

This measure would augment the future program by leveraging both Vermont and USACE
efforts to engage in monitoring activities to support early detection, population extent or
dynamics, infestation impacts, or risk assessments of AIPS.

3.4.3.3 Drone Surveys

Drone surveys have been used in a limited capacity to detect and monitor aquatic invasive plant
infestations in Lake Champlain. The inclusion of this measure in the future State-wide program
would be beneficial as part of an early detection and rapid response plan for many of the larger
waterbodies in Vermont.

Applicable permits limit the location and height of drone flights as deemed necessary to protect
nesting bird species and any other identified resources.

3.4.3.4 eDNA Monitoring

In environmental deoxyribonucleic acid (eéDNA) monitoring, biologists collect subsamples from
surface tows at high-risk sampling sites into standardized eDNA collection vials. The eDNA
subsamples are processed to detect presence of AIPS DNA particles in the subsampled water,
with the intent to increase efficiency and more rapid turn-around of results to improve response
and reaction timing if results indicate the presence of AIPS DNA.

3.4.3.5 Surveying and Mapping

VTDEC has recently become more involved in surveying and mapping using geographical
information system (GIS). Inclusion of this measure in a cost-shared expanded program would
be beneficial for keeping current data on aquatic invasive plant infestations throughout the State
and to prevent further spreading, as well as monitoring any geographical changes.
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3.4.4 Public Awareness and Education

This measure would increase public awareness and education efforts, which could include ad
campaigns, communication with commercial boat haulers and marinas, and the addition of
permanent signs at locations where inspection stations are routinely established each year.
Informing the public of the risks of AIPS can increase their involvement in prevention efforts and
potentially decrease the numbers of infested boats that enter or travel within the State of
Vermont.

3.4.4.1 Vermont Invasive Patrollers

The VIP program was established by the VTDEC in 2007 to focus on early detection of all
known and potential AIPS. VIPs emphasize aquatic invasive plant identification in their
surveying efforts and are trained to identify both aquatic invasive plants and animals that are
either established in Vermont or in nearby states and pose the greatest threat to Vermont'’s
waterbodies. The program is operated through a series of workshops educating lakeshore
residents who can then coordinate with VTDEC.

3.4.5 Biological Control

Biological or natural control employs living organisms to control nuisance species. Manipulation
of predator-prey relationships, introduction of pathogens and use of allelopathic relationships
can result in control. Pathogens used as control agents include viruses, rusts, smuts and other
aquatic fungi. Herbivorous animals such as nutria and waterfowl, and invertebrates like snails,
crayfish, and insects are also used as biological control agents (USACE, 1981, pp. 5-2).

3.5 MEASURES SCREENING

Table 3-1 shows how each of the measures identified for this report was screened by the
individual planning objectives. All measures met at least one of the identified objectives for the
project. Because of this, no measure was screened out based on these factors.

Table 3-2 shows how each of the measures was screened against the planning constraints. All
measures, except for Measure 7 (Biological Control), were determined to be within bounds of
the identified planning constraints and were therefore retained. Biological Control was the only
measure screened out based on the likelihood of the introduced agents being non-native, and
therefore non-compliant with Federal, State, and local laws, regulations and policies.
Additionally, this measure has the potential for large environmental impacts and unintended
adverse effects on native plants and wildlife, including Threatened and Endangered species.
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Table 3-1. Screening Measures by Planning Objectives

Increase
effectiveness of

Reduce Impacts to

Reduce AIPS

Measure future/ongoing Ecology and spread, naturally
AIPS control Infrastructure and by watercraft
measures

Measure 1:
Mechanical Control X X X
Measure 2:
Watercraft X X X
Inspection Stations
Measure 3: Early
Detection X X
Monitoring
Measure 4: Drone
Surveys X
Measure 5: eDNA X
Measure 6: Public
Awareness and X
Education
Measure 7:
Biological Control X X
M 8:

easure X X X

Chemical Control
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Table 3-2. Screening Measures by Planning Constraints

Comblyv with Implement the Avoid
Fege):'al program adverse Avoid
State an, d consistent effects on adverse
Measure : with Threatened impacts | Retained
local laws, ..
. authorizing and on water
regulations, . . .
. . legislation Endangered quality
and policies . .
and guidance Species
Measure 1:
Mechanical Yes Yes Yes Yes Yes
Control
Measure 2:
Watercr_aft Yes Yes Yes Yes Yes
Inspection
Stations
Measure 3:
Early . Yes Yes Yes Yes Yes
Detection
Monitoring
Measure 4: Yes Yes Yes Yes Yes
Drone Surveys
Measure 5:
eDNA Yes Yes Yes Yes Yes
Measure 6:
ZUb"c Yes Yes Yes Yes Yes
wareness

and Education
Measure 7:
Biological No Yes No Yes No
Control
Measure 8:
Chemical Yes Yes Yes Yes Yes
Control

3.6 ALTERNATIVES

For this ILR/PEA, Section 104 of the RHA of 1958 (33 USC § 610), as amended, serves as a
guide for determining the range of alternatives to be considered. When an action is taken
pursuant to a specific statute, the statutory objectives of the project serve as a guide by which to
determine the reasonableness of objectives outlined in the NEPA document. This ILR/PEA has
been prepared to ascertain Federal interest in the expansion of the State of Vermont APCP to
include applicable waterbodies throughout the State. This alternatives analysis, therefore,
focuses on identification of measures/alternatives that can be implemented under such a

program. NEPA does not require an agency to consider all alternatives; rather, only “reasonable
alternatives” need to be explored and objectively evaluated. The result of preliminary screening

is that one action alternative—Cost Share Expanded Aquatic Plant Control Program—and the No

Action alternative were carried forward for evaluation.
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3.6.1 Alternative 1: No Action

Alternative 1 represents a continuation of Vermont’s current practice (see Subsection 2.4), in
which USACE would not participate in expanding the APCP outside of the Lake Champlain
Basin. While current APCP measures would continue to be implemented, there would be an
increased risk of ecological and infrastructure degradation associated with Alternative 1 due to a
less robust APCP for the entire State.

3.6.2 Alternative 2: Proposed Action

Alternative 2 consists of the Federal government and the State of Vermont cost sharing in the
expanded APCP throughout the entire State. By sharing the costs of the expanded APCP, the
State of Vermont would be able to implement the program more effectively. This alternative
would include the use of mechanical control measures, watercraft inspection and
decontamination stations, early detection and rapid response measures, as well as public
awareness and education.

Long-term benefits of aquatic invasive plant treatment include improved navigation, irrigation,
and drainage; enhanced water-related recreational activities; increased fish and wildlife habitat;
improved aquatic ecosystem and water quality; increased near-water land values; protection of
public health; and decreased operation and maintenance costs associated with water-related
infrastructure.

Using Federal funding, the State of Vermont would assume the following obligations:

e VTDEC would continue to perform activities in accordance with the Aquatic Plant Control
Agreement. Statements of work (SOW) would be submitted annually by VTDEC. The
SOW would detail treatment locations, timeline, and methodologies. Summary reports
detailing the completed work would similarly be completed annually.

e Control methods would fall within those outlined in this ILR/PEA, including any listed
minimization measures. Should there be a desire to use treatment options not detailed
here, supplemental NEPA analysis would be required.

3.6.3 Alternatives Considered but Eliminated

USACE considered, but ultimately screened out any alternative that did not fully address the
planning objectives and purpose and need for the project. An integrated invasive species
management program, using all available methods, is the most effect way of managing invasive
species while maintaining environmental balance. Using just one method or an incomplete array
of methods could ultimately result in a less effective program with more environmental impacts.
Therefore, a stand-alone alternative was screened out.
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SECTION 4 — ECONOMIC IMPACTS ASSESSMENT

The State of Vermont is not free from AIPS, as several species have gained a foothold in
waterbodies throughout the State. There is a statewide, regional, and national effort to reduce
the economic damages and impacts that would result from AIPS moving into non-infested
waterbodies. Expansion of AIPS populations into and throughout Vermont and into other parts
of the region, along human-assisted pathways that exist between nearby infested waters,
present a risk of AIPS infestations increasing throughout the region.

This Section evaluates and describes the costs and benefits of the proposed action and
examines its economic impacts. Engineer Regulation 1105-2-103, Chapter 6, cites the general
authority for aquatic ecosystem restoration provided by 33 U.S.C. §2213 (c)(7) and allows
USACE participation in the Vermont APCP because it falls into the broad category described as:
“general authority for USACE to restore degraded aquatic ecosystems.” This ER (6-5)(a) also
directs that “economic, social, and environmental benefits, impacts and costs are to be
identified, measured, and/or qualitatively characterized using the four Principle & Guideline
accounts” as described in Subsection 4.3 below.

4.1 ECONOMIC CONSIDERATIONS

4.1.1 Infestation Impacts

This Subsection attempts to quantify economic benefits of reducing AIPS in the State of Vermont.
It focuses on describing the known impacts to the water resource-related infrastructure and
activities within the State that are most likely to be affected by AIPS. The most important
consequence of AIPS quantity reduction is improvement in water quality, which generates other
social benefits. The impacts presented in the Subsections below include recreation, tourism, and
waterfront property. The documented benefits for Lake Champlain were used to extrapolate the
benefits to other infested lakes, adjusted by size and amount of AIPS historically present.

4.1.1.1 Recreation

There are local and regional studies utilizing stated and revealed preference models that
demonstrate high consumer willingness to pay for water quality improvements associated with a
range of recreational activities, such as boating, swimming and fishing (Johnston, et al., 2005)
(Wolf, Chen, Gopalakrishnan, Haab, & Klaiber, 2019). In areas where dense aquatic invasive
plant infestations grow adjacent to the shoreline and docks, recreational use is impaired, which
leads to reduced tourism expenditure. Analysis conducted for Lake Champlain estimated that
the annual tourism benefit of reducing AIPS in the Lake was $483,000 at the 2020 price level
(Gourevitch, Koliba, Rizzo, Zia, & Ricketts, 2021). The annual Consumer Price Index (CPI)
values for years 2020 and 2024 are 256 and 308, respectively (USIC, 2025). The annual benefit
from an increase in tourism expenditure is $581,140 at the 2024 price level.

4.1.1.2 Property Value Appreciation

There is documented evidence that AIPS presence can significantly reduce the value of nearby
properties (Liu, Gopalakrishnan, Browning, & Sivandran, 2019) (Moore, Doubek, Xu, &
Cardinale, 2020). Analysis conducted for Lake Champlain estimated that improvements in water
quality led to increased property values equating to a $200,000 benefit at the 2020 price level
(Gourevitch, Koliba, Rizzo, Zia, & Ricketts, 2021). The Federal Reserve, St. Louis house price
index values for Vermont for years 2020 and 2024 are 506 and 853, respectively (FRED, 2025).
The annual benefit from an increase in property value is $337,154 at the 2024 price level.
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4.1.1.3 Fishing License Sales Revenue

AIPS infestations have been shown to cause negative impacts on native fish populations. These
impacts are primarily related to physical harm of fish species due to the sharp structures of
certain invasive aquatic plants and the negative effects associated with dense mats of AIPS
crowding out native aquatic vegetation and altering otherwise healthy fish habitat. Healthy
native fish populations are correlated with waterbodies containing typical native aquatic
vegetation, free of AIPS. AIPS-related decreases in native fish populations would reduce the
benefit anglers derive from fishing, thus decreasing the likelihood of future return travel to
certain waterbodies in Vermont.

In 2013, Vermont Agency of Natural Resources (VTANR) determined that fishing license sales
totaled $3,000,000 at the 2011 price level (VTDEC, 2013). Although no studies relating fishing
license sales and water quality have been conducted for Lake Champlain, such studies have
historically been done for Lake Erie, which is nearby and geographically comparable. In Lake
Erie, poor water quality was correlated with a 10-13% reduction in fishing license sales (Wolf,
Georgic, & Klaiber, Reeling, 2017). This finding also indicates that an inverse improvement in
water quality would lead to a 10-13% increase in fishing license sales. Applying this logic to
Lake Champlain and utilizing CPI values of 220 and 308 for years 2011 and 2024 (USIC, 2025),
respectively, the following equation can be used to represent a conservative 10% increase in
fishing license sales related to improved water quality.

308
* o/ * =
$3,000,000 * 10% 220 $420,000

The annual benefit from an increase in fishing license sales is $420,000 at the 2024 price level.

4.1.1.4 Gross Benefit for Program Expansion

The total annual benefit of reducing invasive aquatic plants in Lake Champlain is $1,338,294.
This benefit can be extrapolated to other lakes in Vermont and is expected to be proportional to
lake size and amount of aquatic invasive plants present in each lake. Due to lack of available
data, historical aquatic invasive plant survey detection totals were used as a proxy for amount of
aquatic invasive plants present in a given lake. In calculating the gross total annual benefit
across the State, lake sizes and historical survey detections were normalized and weighted to
properly compare to the benefits received by Lake Champlain. Based on these calculations, the
gross total benefit for the 90 lakes in Vermont included in this analysis was determined to be
approximately $5.9 million annually. Calculations are further detailed in the Gross Benefit
Calculations Table, attached to this ILR/PEA as Table 1.

4.1.2 Qualitative Effects

While many of the impacts on the resources in Vermont have quantitative impacts that can
show damages in terms of a decrease in the National Economic Development (NED), AIPS
infestation can cause numerous other economic impacts that cannot be easily shown as a cost.
For example, AIPS infestations can hamper navigation and interrupt hydroelectric power
generation and water supply treatment. These negative impacts are not well-studied within
Vermont and have varying levels of applicability depending on the specific waterbody in
question. Due to the limited scope and resources associated with this ILR/PEA, discussion of
these impacts is limited to qualitative methods.
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4.1.2.1 Navigation

In certain waterbodies throughout the State, dense AIPS infestations negatively impact
navigation by restricting narrow channels, inundating shallow waters, and contributing to
sedimentation in shallow channels. The presence of Eurasian watermilfoil and water chestnut
along with the threat of Hydrilla infestations in the Connecticut River is of particular concern to
Vermont navigation.

4.1.2.2 Hydroelectric Power

There are approximately 85 hydroelectric generation facilities operating in Vermont and on
waters bordering other states (VTDEC, 2024g). Hydropower outages, and thus foregone
economic benefits, are likely if intake blockages occur more frequently due to the Federal
government not participating in the expanded APCP and restricting the areas of aquatic invasive
plant control. The costs associated with outages are borne by both consumers and producers in
the power market. These costs are a function of the magnitude of infestation, the cost of
response measures, and the extent of impact vulnerabilities. In 2023, Vermont generated
approximately 1,539,000 megawatt hours (MWh) from hydroelectric means (USEIA, 2024a).
That made up approximately 57% of Vermont’s in-State electricity generation (USEIA, 2024b).

The presence of Eurasian watermilfoil and water chestnut along with the threat of Hydrilla
infestations in the Connecticut River is of particular concern to the hydroelectric capabilities of
Vermont. It has been documented that thick mats of aquatic invasive plant infestations can
break loose and clog water intakes for hydroelectric dams, particularly during storm events
when power demands are particularly necessary.

Table 4-1. Hydropower Dams in Connecticut River Watershed in Vermont

Dam Annual Megawatts
Moore Station Dam 192
Comerford Dam 144
Harriman Dam 41
Vernon Dam 37
Mclndoes Falls 11
Searsburg Dam 5
Gilman 4.85
Silver Lake Reservoir | 2.2
Canaan 1.1
Danville 1

Source: (TNC, 2018)

4.1.2.3 Water Supply and Treatment Facilities

There are approximately 45 active public drinking water sources utilizing surface water in
Vermont, which serve a total population of approximately 178,000 people. This indicates that
surface water supplies drinking water for roughly 25% of Vermont’s population. Of the 45 active
sources listed, 27 listings included data detailing the rate of water permitted to be drawn from
each source. These data indicate that listed sources yield up to 925,000 gallons per minute
(GPM), or 1,332 million gallons per day (MGD). Although many of these sources are located
within the Lake Champlain Basin, several notable ones are not, such as: Stiles Pond, Minards
Pond, Basin Brook, and Derby Lake. These four sources span the remaining major watersheds
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of Vermont (Connecticut River, Lake Memphremagog, and Hudson River) and account for
approximately 5 MGD (VTANR, 2024).

These water systems distribute clean drinking water throughout the State. Aquatic invasive
plants can clog water intake pipes, reducing the reliability and quality of drinking water for a
significant portion of Vermont’s population.

4.1.3 Costs of Recommended Plan

The current APCP is limited to the Lake Champlain Basin and cost $1.3M in 2024, which was
cost shared equally between the Federal government and VTDEC. Outside of Lake Champlain
Basin, VTDEC spent an additional $700K on aquatic plant control measures, which was not
subject to Federal cost-sharing.

Under the recommended plan, the APCP would be expanded to include geographical areas
outside of the Lake Champlain Basin and the Federal government would cost share these
APCP measures, contributing an additional $700K to the APCP. The costs of the existing APCP
cost, Vermont’s non-cost shared contributions, and the proposed expanded APCP Federal cost
shared contributions total $2.7M, which represents the total cost of the recommended plan.

Using the $5.9M in annual benefits calculated in Subsection 4.1.1.4, the benefit-cost ratio (BCR)
is 2.19. Applying a standard normal distribution to the data provided in the attached Table 1, the
standard deviation of benefit is found to be 0.115 and the 95% confidence interval of benefit is
found to be ($5.67M, $6.13M). No confidence interval is needed for the costs as they are based
on historical data. Based on these values, the confidence interval of the BCR is (2.1, 2.27).

4.2 CONSIDERATIONS

If aquatic invasive species were to become further established in the State of Vermont, many
changes to the aquatic environment would occur. Water quality would degrade as
decomposition of invasive aquatic plant mats can result in depleted oxygen and liberated
nutrients producing algae blooms which deplete dissolved oxygen further and result in large fish
kills.

Millions of dollars have been invested within the State of Vermont to protect, restore, and
recover riparian and riverine aquatic habitat to support native plant and animal populations. An
infestation of AIPS would not only change the ecosystem but could cause physical injury to
native species. Recreational fisheries could also be affected. Modified water quality could lead
to habitat changes, which affect fish populations and composition. Native fish populations could
also be negatively affected.

4.3 CONCLUSIONS

Based on the information evaluated in this ILR/PEA, USACE has determined that there is
Federal interest in partnering with the State of Vermont to cost share an expanded APCP. As
described in Subsection 4.1.3, a conservative estimate of annual benefits and costs avoided
exceeds the estimated annual costs associated with expanding the APCP throughout the State,
with a BCR of 2.19.

Alternative 2 helps to address the vulnerability issues indicated in this Section. The risk
reduction efforts would also protect the environment by delaying potential adverse ecosystem
impacts described in Subsection 4.2 (effects of the prevention efforts on the environment are
provided in Section 6).
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As previously described in Subsection 4.2, and later in Section 6, Alternative 2 would also
generate significant ecosystem quality benefits that have not been quantified. Although they
have not been quantified, these benefits are considered in the USACE decision making
process.

Consistent with the USACE planning process, alternatives must be formulated in consideration
of four criteria described in the Principle and Guidelines Report (U.S. Water Resources Council
1983) for completeness, effectiveness, efficiency, and acceptability, which are described below.

Completeness. Alternative 2, Expanded APCP Cost Sharing Program, is the most
complete solution available to reduce the risk of aquatic invasive plant infestations. It
includes every potential measure considered except Measure 7 (Biological Control),
which was screened out due to non-compliance with Federal, State, and local laws,
regulations, and policies, as well as potential for adverse environmental impacts.
Together these measures address all planning objectives while staying within bounds of
the planning constraints. This creates powerful preventive actions, including mechanical
control, watercraft inspection/decontamination stations, monitoring, educational
opportunities, contingency plans, and preparation for quick response to potential
infestations. This alternative provides and accounts for all necessary investments and
other actions, including by other Federal and non-Federal entities. While this alternative
cannot entirely eliminate the possibility of an aquatic plant infestation, it is the most
comprehensive solution available.

Effectiveness. Alternative 2, Expanded APCP Cost Sharing Program, includes a
combination of different actions to prevent the introduction and spread of aquatic
invasive plants. This alternative is a broad solution that will do more to control and
prevent infestations than the other alternative considered. The alternative will increase
the effectiveness of future and ongoing AIPS control measures in Vermont by expanding
the APCP through cost sharing between the Federal Government and VTDEC. Utilizing
the array of proposed measures, this expansion will effectively reduce both the negative
impacts of AIPS to the ecology and infrastructure within the project area, as well the
probability of AIPS spread, naturally and by boat/trailer, through VT waterbodies. This
alternative is not 100 percent effective, but it is a broad solution that will do much to
prevent aquatic invasive plant infestations throughout the State of Vermont.

Efficiency. If aquatic invasive plants are not treated, they will eventually outcompete
much of the native, desired vegetation. This scenario would involve substantial and
recurring costs associated with the repeated eradication of well-established populations
of AIPS in numerous waterbodies throughout Vermont. The proposed action will help
avoid unnecessary costs that could arise from severe infestations. The costs of the cost-
share partnership detailed above would undoubtedly be a small fraction of the costs
associated with O&M costs resulting from severe infestations in many bodies of water
throughout the State. Direct management of AIPS in other water bodies provides further
protection to Vermont'’s priority waterbodies. Maintaining AIPS at lowest feasible levels
State-wide reduces the risk of transport and spread.

Acceptability. Alternative 2, Expanded APCP Cost Sharing Program, is acceptable to
all entities per applicable laws, regulations, and public policies, including the VTDEC.
Only USEPA registered chemicals will be used in an early response capacity, reducing
environmental impacts. While the solution is not all-encompassing, it is accepted as the
most complete and effective solution available.
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4.3.1 Proposed Action Alternative

Alternative 2 meets the study objectives and is a complete, effective, efficient, and acceptable
plan for addressing aquatic invasive plant infestations and the associated negative impacts to
the environment and infrastructure in the State of Vermont. There are no significant technical or
engineering challenges associated with any of the measures included in the alternative.
Compared to Alternative 1 (the No Action Alternative), Alternative 2 increases the effectiveness
of future and ongoing AIPS control measures in the State of Vermont by expanding the APCP
through cost sharing with VTDEC, reduces the risk of AIPS infestations by implementing the
proposed measures, and minimizes the probability of AIPS spread, both naturally and by
boat/trailer, through waterbodies in the state. Based on the Federal interest and environmental
acceptability, Alternative 2 is the Proposed Action Alternative to be considered further during the
environmental consequences and compliance analysis.
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SECTION 5 — EXISTING CONDITIONS

This Section provides general information about the environmental conditions within the study
area, which as described in Subsection 1.2, consists of Federal, State and local government
owned waterbodies, their immediate shorelines and vehicle access points, and reservoirs of
cooperating water-related infrastructure facilities (e.g., hydroelectric generation) within the State
of Vermont, and the approximate 255-mile length of the Connecticut River serving as the
boundary between Vermont and New Hampshire.

The discussion of existing conditions is limited to the specific resources that would most likely
be affected by the proposed action.

5.1 WATER QUALITY

In compliance with the Clean Water Act, the State of Vermont established the following
designated uses of its surface waters through the Vermont Water Quality Standards:

e Aquatic biota and wildlife that may utilize or are present in the waters;
e Agquatic habitat to support aquatic biota, wildlife, or plant life;

e The use of waters for swimming and other primary contact recreation;
e The use of waters for boating and related recreational uses;

e The use of waters for fishing and related recreational uses;

e The use of waters for the enjoyment of aesthetic conditions;

e The use of the water for public water source; and

e The use of water for irrigation of crops and other agricultural uses.

Surface waters are classified for each designated use to inform management objectives and
establish minimum water quality criteria. The four classes by which a surface water can be
designated are as follows: Class A(1) — waters in their natural condition that have significant
ecological value; Class B(1) — waters in which one or more uses are of demonstrably and
consistently higher quality than Class B(2) waters; Class B(2) — good quality waters that support
all designated uses; and A(2) — waters that are suitable for a public water source with filtration
and disinfection or other required treatment. Per a review of the Vermont Water Quality
Standards, classifications of waterbodies within the study area range from A(1) through B(2)
depending on designated use category (VTDEC, 2023b).

The VTDEC Watershed Management Division monitors Vermont’s surface waters with the goal
of protecting and maintaining Vermont’s high quality surface waters. Specific monitoring
includes: chemical parameters, such as nutrients, conductivity, salinity, pH, and priority metals;
physical parameters, such as lake shoreline condition, stream geomorphic conditions, water
levels and stream flow, and land use type and conversion; and biological parameters such as
macroinvertebrates, algae, fish species, and fish tissue contaminants (VTDEC, 2023b).

VTDEC utilizes targeted, fixed station monitoring to understand status and trends of individual
lakes, ponds, wetlands, rivers and streams. The data collected is used to periodically assess the
quality of Vermont's surface waters relative to Vermont Water Quality Standards, in accordance
with the Clean Water Act. When standards are not met, VTDEC adds waterbodies to a Vermont
Priority Waters List, which includes a list of impaired waters (VTDEC, 2023b). Impaired
waterbodies are then targeted for pollutant reductions to attain and maintain water quality
standards. Water quality issues documented on this list vary and most commonly include
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nutrient deficiencies, metals, E. coli, sedimentation, phosphorus, and other pollutants (VTDEC,
2022).

Water quality, and in particular dissolved oxygen, is impacted by dense mats of invasive aquatic
plants. Dissolved oxygen is impacted by reduced light penetration and photosynthesis, reduced
gas exchange at the surface of the water, and decomposition of dying plant material. The
impacts are localized to the immediate area of the matted plants, but certain mats of AIPS can
span significant areas.

5.2 WETLANDS AND NATIVE WETLAND VEGETATION

Federal (33 CFR § 328.3(b); Executive Order 11990) and State of Vermont (10 VSA § 902(5))
definitions of wetlands are similar, identifying wetlands as “those areas that are inundated or
saturated by surface or groundwater at a frequency and duration sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions.” As defined above, wetlands generally include swamps, marshes,
bogs, and similar areas.

Vermont Wetland Rules further identifies ten functions and values that wetlands provide,
classifies wetlands as Class |, Il or lll, and establishes buffer zones of 100 feet for Class |
wetlands and 50 feet for Class Il wetlands. Class | and Il wetlands are considered significant
enough to warrant protection under the wetland rules. The ten wetland functions and values
established by the Vermont Wetland Rules include wildlife habitat, fish habitat, recreation and
economics, open space and aesthetics, storm and flood storage, endangered and rare species,
exemplary natural community characteristics, education and research, erosion control and water
quality protection.

Identification of wetlands within the study area were based on reviews of Vermont GIS
environmental mapping database and the USFWS National Wetland Inventory maps. Based on
the review, waterbodies and waterways within Vermont support various types of wetlands
further described below.

e Aquatic beds: Wetlands dominated by vegetation that grows on or near the water
surface. Vegetation present in these types of wetlands includes algal mats, floating
mats, and rooted plants. Vermont has over 120 known aquatic plant species. Common
native submersed plant species include wild celery, water marigold, common
bladderwort, and slender naiad. Common native free-floating plants include small
duckweed, big duckweed, white water lily, and cow lily.

This wetland type is the most susceptible to invasion by and degradation from AIPS.

e Emergent wetlands: Occur as a transition between the water source and land and
include marshes, swamps, bogs, and fens. Common vegetation inhabiting emergent
wetland includes sedges, cattails, rushes, and flowering plants.

e Forested/shrub wetlands: Are typically found along floodplains and riverbanks and form
when the soil is saturated or flooding for a portion of the growing season. Vegetation
consisting of shrub and tree species adapted to periodic flooding include maples, oaks,
ash, and elm.
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5.3 FISHERIES AND AQUATIC RESOURCES

Approximately 92 species of warm and cold freshwater fish inhabit the various waterbodies
within Vermont. Of the 92 species, 11 species are non-native and three are considered invasive
by the Vermont Fish and Wildlife Department. Six species are protected under the State’s
endangered species law. Refer to Subsection 5.5 for further information on these species.

Important sportfish species found in Vermont include brook trout, rainbow trout, brown trout,
lake trout, Atlantic landlocked salmon, rainbow smelt, brown bullhead, small mouth bass,
largemouth bass, yellow perch, walleye, northern pike, chain pickerel, and panfish.

To support the populations of popular sportfish species, the Vermont Fish and Wildlife
Department operates five hatcheries specializing in rearing rainbow, brown and steelhead trout,
landlocked Atlantic salmon, walleye, and muskellunge (VTDEC, 2025).

The specific aquatic habitat characteristics (e.g. substrate, cover, velocities, water quality)
required to support each species life cycle is dependent on a particular species.

Aquatic Macroinvertebrates

Aquatic macroinvertebrate is a general term that encompasses insects, clams, and mussels.
Given the various types of waterbodies within the project area, aquatic insects will range from
those adapted to impaired water quality and degraded habitat conditions, to those that are more
sensitive to such environments. For example, aquatic insects such as leeches and midges are
adapted to poor water quality and finer substrates with higher nutrient levels, while species such
as mayflies, stoneflies and caddisflies inhabit less polluted waters with higher dissolved oxygen,
heterogenous substrates and native vegetation along the banks/shorelines.

There are 17 species of native freshwater mussels that inhabit the various streams, rivers,
ponds and lakes, with 10 species listed as protected under the Vermont’s Endangered Species
Law. Additional information on those species is located in Subsection 5.5.2 of this report.
Eastern elliptio, eastern lampmussel, squawfoot, triangle floater and eastern floater are found
through the state in both streams and lakes. Dwarf wedgemussel, brook floater, and alewife
floater are found only within the Connecticut River Basin. Black sandshell, pink heelsplitter,
fragile papershell, flutedshell, pocketbook, giant floater and cylindrical papershell are only found
within the Lake Champlain Basin (Vermont Department of Fish and Wildlife, 1995). Invasive
clam and mussel species found in Vermont waterways include zebra mussels, Asian clam, and
golden clam.

5.3.1 Essential Fish Habitat

Essential Fish Habitat (EFH) is defined under the Magnuson-Stevens Fishery Conservation and
Management Act (MSFCMA) as “those waters and substrate necessary to fish for spawning,
breeding, feeding or growth to maturity.” The MSFCMA requires Federal agencies to conduct an
assessment to determine whether the proposed action “may adversely affect” designated EFH
and to consult with NOAA National Marine Fisheries Service (NMFS) on activities that may
adversely affect EFH. The objective of an EFH assessment is to determine the potential effects
of the proposed action on relevant commercial, federally managed fisheries species within the
proposed action area.
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Based on a review of the NOAA-Fisheries EFH Mapping System, the Connecticut River and its
tributaries, listed below, are designated as EFH for all life stages for Atlantic salmon.

Black River
Ompompanoosuc River
Ottauquechee River
Passumpsic River
Saxtons River
Stevens River
Waits River

Wells River

West River

White River
Williams River

The USFWS has conducted annual fish counts within the Connecticut River since 1967. Based
on a review of the reports, although numbers of Atlantic salmon caught have fluctuated
throughout the decades, a noticeable downward trend in the number of catches began in 2013
and has continued. The State of Connecticut operates a stocking program within the
Connecticut River Basin, with 334,738 juvenile Atlantic salmon released in 2023 (USFWS,
2025a). Existing publicly available data on the occurrence of Atlantic salmon in the portion of the
Connecticut River Basin in Vermont is lacking.

Habitat Areas of Particular Concern (HAPC) are defined as subsets of EFH that exhibit one or
more of the following traits: rare, stressed by development, provide important ecological
functions for federally managed species, or are especially vulnerable to human degradation.
Neither the Connecticut River nor its tributaries are designated as a HAPC.

5.4 WILDLIFE AND TERRESTRIAL RESOURCES

The various lacustrine and riverine habitats within Vermont provide diverse habitat supportive of
a wide variety of wildlife species including many different amphibians, birds, reptiles, and
mammals. Many of the wildlife and terrestrial resources of Vermont rely on the wetlands,
shorelines and open waters of the State for habitat, foraging, cove and reproduction. Migratory
birds and waterfowl utilize wetlands for important nesting habitat. For many species, like the
Canada goose, wood duck, great blue heron, muskrat, beaver, snapping turtle, and bullfrog,
wetlands are primary habitats — the only places they can live. For other species, such as black
bear, moose, deer, wood frogs, and marsh hawks, wetlands are not primary habitat but are
important for a part of their life cycle or during certain times of the year (VTDEC, 2025).

Other terrestrial resources, such as plants, including a variety of trees, shrubs, forbs, and
grasses, can be found near the many and diverse habitat types throughout the State.

5.5 THREATENED AND ENDANGERED SPECIES

The Endangered Species Act of 1973, as amended (ESA) (16 USC §§ 1531 — 1543) was
passed to conserve the ecosystems upon which endangered and threatened species depend,
and to conserve and recover those species. An endangered species is defined by the ESA as
any species in danger of extinction throughout all or a significant portion of its range. A
threatened species is likely to become endangered within the foreseeable future throughout all
or a significant part of its range. Critical habitats, essential to the conservation of listed species,
also can be designated under the ESA. The ESA establishes programs to conserve and recover
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endangered and threatened species and makes their conservation a priority for Federal
agencies. Section 7 of the ESA requires Federal agencies to consult with the USFWS and
NOAA NMFS Protected Resources Division (PRD) when their proposed actions may affect
endangered or threatened species or their critical habitats.

State endangered and threatened species are protected under the Vermont’s Endangered
Species Law (10 VSA § 123). As the Connecticut River serves as the border between Vermont
and New Hampshire, any work would within the Connecticut River would also need to consider
species protected under the New Hampshire Endangered Species Conservation Act.

5.5.1 Federally Listed Species
United States Fish and Wildlife (USFWS) Trust Species

An official list of Threatened and Endangered species that are known to potentially occur within
the State of Vermont was obtained from USFWS in June 2025 and is attached as Appendix C1.
Table 5-1 summarizes the species identified, Federal and State protection status and region
where documented. The listing status for both Vermont and New Hampshire is included to
account for the Connecticut River. However, since the expansion of the program is throughout
Vermont, only regions where each species is known to occur within Vermont are included in the
table.

No critical habitats for any species were noted as occurring within the State.

Table 5-1. Federally Listed Species Potentially Occurring in Study Area

Federal JEE
Common Name Status Region Documented in VT
Status
VT/NH
Indiana Bat E E/E Central-western Vermont
Northern Long-eared Bat E E/E Throughout Vermont
Tricolored Bat PE E/E Throughout Vermont
Canada Lynx T E/E Northeastern Vermont
Dwarf Wedgemussel E E/E Easte_rn Vermont within Connecticut River
and tributaries
Monarch Butterfly PT N/A Throughout Vermont
Jesup's Milk-vetch E E/E Six known sites along the Connecticut River
Northeastern Bulrush E* E/E Spytheastern Vermont qlong and within
vicinity of Connecticut River

Notes:

C: Candidate

E: Endangered

PE: Proposed Endangered
T: Threatened

PE: Proposed Endangered
PT: Proposed Threatened

* USFWS published notice of proposal to delist in Federal Register July 31, 2024

Sources: (USFWS, 2025b)
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Brief summaries of the protection status and habitat requirements of each species are
presented below.

Indiana Bat, Northern Long-eared Bat and Tri-colored Bat: Indiana bat was originally listed
as endangered in 1967 and Northern long-eared bat was reclassified from threatened to
endangered by USFWS in 2022. USFWS issued its proposal to list Tri-colored bat for protection
under ESA in 2022. All three species utilize caves and abandoned mineshafts as hibernacula
during the winter and roost under the exfoliating bark of dead or dying trees in the summer.
Roost sites predominantly occur in a variety of forested communities, including riparian buffers,
and wetland forests and upland forests. Hunting and foraging areas include forest and wetland
edges and riparian buffers (USFWS, 2025c) (USFWS, 2025d) (USFWS, 2025¢).

Canada Lynx: USFWS listed Canada lynx as threatened in 2000. Occurrence of Canada lynx in
Vermont is mostly restricted to the extreme northeastern corner of Vermont, which is considered
the southernmost edge of its range. Habitat consists of forests in locations subject to deep
snowpack that supports their primary prey, the snowshoe hare (USFWS, 2025f).

Dwarf Wedgemussel: USFWS listed this species as endangered in 1990. Within Vermont, this
species only occurs within the Connecticut River Basin with specific occurrences documented in
the Connecticut River mainstem and in the confluence areas of several of its larger tributaries.
The mussel prefers substrates including stable mud, silty sand, sand and gravel in slow to
moderate currents and will sometimes burrow into riverbanks along tree roots (USFWS, 2025g).

Monarch Butterfly: USFWS proposed listing monarch butterfly as threatened under the ESA in
2024. Habitat consists of any location supportive of flowering plants and in particular, milkweed.
Adult monarchs feed from a variety of nectar producing flowers during breeding and migration.
However, milkweed is the only plant used for laying eggs and serves as the sole food source for
the larval (caterpillar) stage of the butterfly’s life cycle (USFWS, 2025h).

Jesup’s Milk-vetch: USFWS listed this species as endangered in 1987.The Jesup’s milk-vetch
plant inhabits crevices on ledges or shelves of bedrock outcrops that have minimal sediment
accumulation and are exposed to full sun. This plant has been documented along a stretch of
the mainstem Connecticut River that also has known habitat supportive of several other state
and federally listed species, including the dwarf wedgemussel, the cobblestone tiger beetle, and
numerous State-listed plant species (USFWS N. E., 2019).

Northeastern Bulrush: Originally listed as endangered by USFWS in 1991, the agency posted
a proposal to delist Northeastern bulrush in the July 31, 2024 Federal Register (USFWS,
2024c), with the reasoning that threats to this species have been eliminated or reduced to an
extent that the species no longer meets the endangered definition under ESA. No timeline has
been provided as to when the final determination for delisting will be made. Northeastern
bulrush typically grows in open areas surrounded by forest that have seasonal fluctuating water
levels such as vernal pools, sinkhole ponds, depressions, and riparian areas (USFWS, 2025i).

NOAA-Fisheries Trust Species

The shortnose sturgeon was listed as Endangered in 1967. Although this species has
historically been documented in the portion of the Connecticut River from Turner’s Falls, MA to
the Long Island Sound, recent analysis of eDNA sampling conducted by the Connecticut River
Conservancy and its partners within the Connecticut River confirmed the potential presence of
shortnose sturgeon further upstream in southern Vermont near the Massachusetts border
(Connecticut River Conservancy, 2024). Although typically anadromous, the populations within
the Connecticut River tend to complete their life cycle entirely within the river. Habitat
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requirements include sand to cobble substrate for foraging and spawning and water depths
greater than 13 feet for overwintering (Shortnose Sturgeon Status Review Team, 2010).

5.5.2 State Listed Species

Fifty-three animal species and 164 plant species are protected under Vermont’'s Endangered
Species Law. For the purposes of this report, Tables 5-2 and 5-3 summarize those species
whose entire life cycle occurs within water. Two aquatic plant species, the Northeastern
bladderwort and dwarf water-lily, are listed as Threatened and Endangered, respectively. In
addition, the list includes numerous emergent wetland species such as sedges, rushes and
flowering plants. The full list of State protected species is attached as Appendix C2.

Table 5-2. State Listed Fish Species

Darter

Species State
(Common Listing Regions Where Documented
Name) Status

Region: Winooski, LaPlatte, and Poultney rivers

Channel Darter E Habitat: Pool/riffle complexes within small — moderate sized
rivers; shallow areas with slow currents in large rivers. Prefer
sand, gravel or rock substrate.
Region: Indian Brook, Mellets Creek

Northern brook E

Lamprey Habitat: Inhabit portions of waterways with riffles with sand and
pea gravel substrate.
Region: Lake Champlain/lower reaches of Winooski, Lamoille,
Missisquoi rivers & Otter Creek

Lake Sturgeon E
Habitat: Prefer lake/river bottom in water depths less than 30 ft.
Spawn in fast, shallow water with rocky substrate.
Region: Missisquoi and LaPlatte rivers

Stonecat E Habitat: Slow to fast moving riffles with rocky, rubble, boulder
substrate.
Region: Lake Champlain Valley; Trout Brook & Winooski River

American T

Brook Lamprey Habitat: Coldwater streams/small rivers; sand/pea gravel
substrate.

Eastern Sand . Region: Missisquoi, Lamoille, Winooski, and Poultney rivers

Habitat: Slow to moderate currents; sandy substrate.
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Table 5-3. State Listed Clams and Mussels

Species

State
Listing
Status

Regions Where Documented/Habitat Requirements

Black
Sandshell

Region: Poultney and Missisquoi rivers; Otter and Hospital
creeks

Habitat: Riffle and run areas of larger rivers in sand or gravel and
lakes with sandy mud, firm sand, or gravel.

Brook Floater

Region: Lower half of the West River in southeastern Vermont

Habitat: Small streams to large rivers with stable, moderate-
speed waters; coarse sand, gravel, and aquatic vegetation with
strong roots.

Cylindrical
Papershell

Region: Three drainages in far western Vermont

Habitat: Shallow water small streams and the headwaters of
larger streams near shore in silt; sandy or muddy substrate.

Dwarf
Wedgemussel

Region: Connecticut River mainstem and slightly upstream into
some larger tributaries

Habitat: Stable mud, silty sand, sand, or gravel where the current
is sufficient to keep the substrate free of surficial silt; stable
substrates in slow or moderate currents; near the banks among
roots.

Flutedshell

Region: Tributaries of Lake Champlain

Habitat: Medium to large rivers, often in riffles and runs;
Preferred substrates include sand, mud, or fine gravel in areas
with slow to moderate flow.

Fragile
Papershell

Region: Missisquoi, Lamoille, Winooski, and Poultney rivers;
Otter Creek

Habitat: Streams of all sizes, rivers, and lakes in sand, mud, or
gravel substrate.

Pink
Heelsplitter

Region: Missisquoi, Lamoille, Winooski, and Poultney rivers;
Lewis, Otter, and Hospital creeks; littoral zone of Lake
Champlain
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State
Species Listing Regions Where Documented/Habitat Requirements
Status

Habitat: Variety of substrates including gravel, sand, and mud;
can adapt to shallow lake habitats.

Region: Poultney, Missisquoi, and Lamoille rivers; Lewis and
Otter creeks; littoral zone of Lake Champlain

Pocketbook E
Habitat: Larger rivers with loose to firmly-packed sand, gravel-
sand, or silty sand substrates.

Region: Upper Winooski River and Lewis Creek in the Lake
Champlain Basin; Passumpsic, West, and Nulhegan rivers in the
Connecticut River Basin

Eastern
Pearlshell Habitat: Cold streams that support trout populations with firm
sandy bottoms, often among gravel, cobble or small boulders;
Tucked among tightly packed cobble and gravel; Clean gravel
and sand (no siltation).

Region: Missisquoi, Lamoille, Hubbardton, Poultney, and
Winooski rivers; Otter and East creeks

Giant Floater T Habitat: Shallow streams, lakes, and pools with fine sediment,

areas dominated by sand and gravel with little to no flowing
water.

5.6 CULTURAL AND HISTORIC RESOURCES

“Cultural resources” is an umbrella term for many heritage-related resources, including
prehistoric and historic archaeological sites, buildings, structures, districts, or certain objects.
Cultural resources are discussed in terms of archaeological resources, architectural resources,
or resources of traditional cultural significance. Several Federal laws and regulations have been
established to manage cultural resources and are applicable to this Study, including the
National Historic Preservation Act (NHPA) of 1966, the National Environmental Policy Act of
1970, the Archeological and Historic Preservation Act of 1974, the American Indian Religious
Freedom Act of 1978, the Archeological Resource Protection Act of 1979, and the Native
American Graves Protection and Repatriation Act of 1990. In addition, Department of Defense
Instruction (DoDl) 4710.02, Department of Defense (DoD) Interactions with Federally
Recognized Tribes (2006), governs DoD interactions with Federally Recognized Tribes and
Executive Order 13175, Consultation and Coordination with Indian Governments (2000),
charges federal departments and agencies with regular and meaningful consultation with Native
American tribal officials in the development of policies that have tribal implications (USACE,
2010).

The National Register of Historic Places (NRHP) is administered by the National Park Service
(NPS) and is the official list of the properties in the United States that are significant in terms of
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prehistory, history, architecture, or engineering. Generally, resources must be more than 50
years old to be considered eligible for the NRHP. To meet the evaluation criteria for NRHP
eligibility, a property needs to be significant under one or more NRHP evaluation criteria (36
CFR Part 60.4) and retain historic integrity expressive of the significance. More recent
structures might be NRHP-eligible if they are of exceptional importance or if they have the
potential to gain significance in the future per special NRHP considerations (ACHP, 2013).

As a Federal agency, USACE has certain responsibilities for the identification, protection and
preservation of cultural resources that may be located within the Area of Potential Effect (APE)
associated with any proposed undertaking. Current statutes and regulations governing the
identification, protection, and preservation of these resources include the NHPA; NEPA;
Executive Order 11593; and the regulations implementing Section 106 of the NHPA (36 CFR
Part 800, Protection of Historic Properties, August 2004). The NHPA and its implementing
regulations require Federal decision makers to consider historic properties in their evaluation of
effects associated with an undertaking. Under the NHPA, historic property means any
prehistoric or historic district, site, building, structure, or object included in or eligible for
inclusion in the NRHP maintained by the Secretary of the Interior (NPS). Under NEPA, Federal
agencies are charged with considering impacts to cultural and historic resources, which
encompasses a broader range of resources, including archaeological collections, sacred sites,
and some resources that may not meet the criteria for eligibility to the National Register.

In accordance with Section 106 of the National Historic Preservation Act (NHPA) of 1966, as
amended, its implementing regulation 36 CFR Part 800, and the National Environmental Policy
Act (NEPA), a Phase IA cultural resources investigation and background study was conducted
and consisted of historic map analysis, historic property inventory, review of archaeological and
historic contexts, and an assessment of archaeological and historic sensitivity in the Study Area.
The focus of the Phase I|A investigation was to analyze the proposed Program measures for
their potential to affect significant archaeological and architectural resources and to make
recommendations for additional review, if applicable.

Given that the exact APCP locations and measures are expected to change from year to year
under the Program, the Area of Potential Effect (APE) was broadly defined as any areas within
the Study Area where the proposed measures will be employed. USACE conducted background
research to identify known cultural resources located within the architectural and archaeological
APEs and to review previous cultural resource surveys conducted throughout the Study Area,
including several statewide historic resource inventories, historic context development studies,
and NRHP nomination forms. Site forms, spreadsheets, archaeological site data, and previous
USACE cultural resources survey reports on file at the District were consulted for this Study.
Background research also consisted of a desktop review of VTSHPO GIS data layers to
evaluate archaeological site locational data and survey report citations. According to the
Vermont State Historic Preservation Office (VTSHPO) Online Resource Center (ORC), several
archaeological sites and National and State Register of Historic Places (NRHP/SRHP)
properties and districts have been identified in the Study Area (Online Resource Center (ORC),
2025) An inventory of 368 previously recorded SRHP historic districts across the State of
Vermont was prepared and is provided in Appendix D.

Over the past several decades, the VTSHPO has conducted several historic context studies for
various cultural resources identified throughout the state, including the Vermont Historic Sites
and Structures Survey (VDHP, 1971) a historic architectural overview of Vermont's summer
resort towns (Clifford, 1987) an analysis of historic government buildings throughout the state
(Zirblis, 1994), historic bridge and dam surveys (A.G. Lichtenstein & Associates, 1997); (The
Louis Berger Group), and several other statewide architectural surveys of historic structures that
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contribute to significant themes of Vermont’s heritage (Gilbertson, 2001); (Jamison, 2006);
(Sagerman, 2010); (O’Shea, 2015). Several archaeological investigations throughout the state
have been made available via the VTSHPO ORC and were also analyzed as part of this report
(Haviland, 1981); (Power, 1984); (Dowd, 1990); (Thomas, 2001).

Due to the large size of the Study Area, the District has not conducted additional cultural
resource studies as part of this PEA. A determination of the potential for additional cultural
resources was considered based on the prehistory, history, and topography of each site;
however, site-specific testing and assessment of effects will need to be addressed on a site-by-
site basis. The scale and scope of the program has yet to be narrowed down to specific
waterbodies, which will be selected for plant control measures at a later date. Surveys will be
conducted to identify any additional resources in the proposed footprints once designs are
developed. In accordance with Section 106 of the NHPA, a Programmatic Agreement (PA) may
be developed to outline the activities and tasks that must be carried out to conclude
identification of significant resources, determine adverse effects, and mitigate for those adverse
effects. Further information is provided in Appendix D.

5.7 AESTHETICS AND VISUAL RESOURCES

Aesthetics or visual resources are the natural and artificial features of the landscape that can be
seen and that contribute to the public’s appreciative enjoyment of the environment. The
aesthetic quality of an area is a subjective measure of one’s perception of how pleasing an area
is. The waterbodies within Vermont provide beautiful views, including pristine lake shores,
desirable rivers, and clear waters.

5.8 RECREATION

Due largely to its scenic terrain, Vermont provides a wide variety of opportunities for outdoor
recreation, which in turn provide genuine value to residents, as well as economic opportunities
through tourism. A considerable industry has been established due to the availability and
establishment of water- and land-based recreational opportunities. Depending on the location,
popular activities include boating, swimming, water skiing, jet skiing, fishing, camping, hunting,
walking, biking, and bird and wildlife viewing.

5.9 HTRW

VTANR compiles databases of hazardous, toxic, and radioactive waste (HTRW) listings and
other environmental contamination records. Environmental databases VTANR lists in their
Natural Resource Atlas include those relating to landfills, land use restrictions, hazardous sites,
hazardous waste generations, brownfields, salvage yards, aboveground storage tanks,
underground storage tanks, dry cleaners, urban soil background areas, and per- and
polyfluoroalkyl substances (PFAS) results. In general, there is an increased number of
environmental database listings in areas of historic anthropogenic activity, namely in population
centers along waterbodies (VTANR, 2025).

5.10 COMMUNITIES AT RISK

The Draft ILR/PEA analysis incorporates the needs and considerations of all at-risk
communities within the study area.

GIS datasets related to at-risk communities were evaluated for census block groups in Vermont.
Of Vermont’s 552 census block groups,169 block groups had a per capita income 80 percent or
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less of the national average, and 111 census block groups had an unemployment rate equal to
or greater than 1% more than the national average (with some groups meeting both criteria).
Some of these communities disproportionately rely on tourism for economic support, which can
be negatively impacted by waterbodies infested with aquatic invasive plants.
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SECTION 6 — ENVIRONMENTAL CONSEQUENCES

This Section discusses the potential positive and adverse direct and indirect environmental
consequences of the No Action Alternative and the Proposed Action. The anticipated effects
associated with the No Action Alternative are compared to those of the Proposed Action. The
proposed action is intended to treat and reduce the risk of invasive species infestations,
resulting in reduction and avoidance of the adverse economic, environmental, and social
consequences of such infestations.

Federal participation in the program would be dependent on the State of Vermont continuing to
fund and implement the APCP and Congress specifically appropriating funds for the program.
The No Action alternative represents a continuation of Vermont’s current program, in which the
APCP would not be expanded through the entire State, thus potentially limiting the areas
treated. Without a sufficiently funded expanded APCP, aquatic invasive plants are more likely to
establish a foothold in areas of Vermont outside of the Lake Champlain Basin. These areas of
Vermont would remain vulnerable to infestation and existing populations of AIPS would be more
likely to proliferate and spread.

6.1 WATER QUALITY

6.1.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont would have notable adverse effects on
water quality. Once established, floating aquatic invasive plants can form dense mats that limit
light penetration and shade and crowd out native plants. When the plants decompose in the fall,
they liberate nutrients in the water and reduce the amount of dissolved oxygen, often resulting in
fish and other plant die offs.

If the No Action Alternative was implemented, there would remain a high risk of AIPS
infestations affecting water quality throughout the State. The current APCP would continue to be
implemented in the Lake Champlain Basin, but other geographical areas of the State would be
left vulnerable to AIPS infestations due to the absence of Federal cost-shared funding. The No
Action Alternative would limit any benefits to or protection of water quality.

6.1.2 Alternative 2: Proposed Action
The following measures will have no adverse effect on water quality:

Measure 1: Mechanical Control (benthic matting method)
Measure 2: Watercraft Inspection Stations

Measure 3: Early Detection Monitoring

Measure 4: Drone Surveys

Measure 5: eDNA

Measure 6: Public Awareness and Education

Benthic matting is not expected to generate any turbidity as installation involves slowly draping
mats over the substrate and generally covers a small area. Watercraft inspection and
decontamination stations are located at a distance from the waterbody to reduce the chances of
reintroduction of invasive species into waterbodies during the decontamination process. For the
construction of any new watercraft inspection and decontamination stations, erosion and
sediment control best management practices would be employed to prevent sediment laden
runoff from being introduced into waterways. Early detection monitoring is limited to observatory
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or non-disruptive methods that would not generate turbidity. Drone surveys are conducted in the
air and do not physically interact with the ground surface. eDNA sampling is limited to non-
intrusive water sampling that would not generate turbidity. Public awareness and education are
administrative in nature and do not interact with the resource.

The following measures will have short-term, less than significant effects on water quality:

¢ Measure 1: Mechanical Control (hand harvesting, raking, suction harvesting, etc.)
e Measure 8: Chemical Control

Mechanical control measures can adversely affect water quality by increasing water turbidity
and suspending nutrients. However, these impacts are typically short-term, minor, and limited to
when the measure is implemented. Overall, mechanical control can effectively treat and prevent
AIPS infestations and has a net positive effect on water quality.

Chemical control measures can adversely affect water quality by altering water chemistry and
degrading its characteristics. However, it is not used routinely and is typically limited to treating
large aquatic invasive plant infestations, particularly in a rapid response capability. All pesticides
permitted for use by VTDEC are approved for aquatic use by the USEPA and are applied
according to their labels. The USEPA requires rigid testing of each active chemical prior to
approval and has developed several risk assessments to evaluate the potential for the product
to cause harm to the environment, humans, and wildlife (USEPA, 2024). Adverse impacts to
water quality during pesticide application are typically short-term, minor, and mainly associated
with water quality degradation at the time of application. Any herbicide treatment would be
performed by a qualified licensed professional and in compliance with the conditions established
within the Aquatic Nuisance permit provided by the State prior to initiation of treatment activities.

Long-term, chemical control has important positive effects on water quality that are particularly
relevant in the Connecticut River, where Hydrilla has not yet been detected in Vermont but
remains a threat due to its presence in downstream Massachusetts and Connecticut. Spread of
Hydrilla into Vermont would represent a significant negative effect on water quality and cost-
sharing of rapid response chemical control is an important measure to address this threat.
Overall, chemical control can effectively treat and prevent AIPS infestations and has a net
positive effect on water quality.

The implementation of the various AIPS control measures would benefit water quality as aquatic
invasive plant infestations could be more effectively treated and prevented. Further, expansion
of the APCP throughout the entire State of Vermont would allow for aquatic plant control in
areas not benefiting from the current APCP. This expanded program would better protect the
water quality of waterbodies currently free of AIPS and would improve the water quality in
waterbodies experiencing AIPS infestations.

6.2 WETLANDS AND NATIVE AQUATIC VEGETATION

6.2.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont would have notable adverse effects on
wetlands and native aquatic vegetation. Once established, aquatic invasive plants would
outcompete native aquatic vegetation in Vermont’s wetlands due to their abilities to rapidly take
up nutrients and proliferate.

If the No Action Alternative was implemented, there would remain a high risk of AIPS
infestations affecting wetlands and native aquatic vegetation throughout the State. The current
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APCP would continue to be implemented in the Lake Champlain Basin, but other geographical
areas of the State would be left vulnerable to AIPS infestations the absence of Federal cost-
shared funding. The No Action Alternative would limit any benefits to wetlands and native
aquatic vegetation.

6.2.2 Alternative 2: Proposed Action
The following measures will have no adverse effect on wetlands and native aquatic vegetation:

Measure 2: Watercraft Inspection Stations
Measure 3: Early Detection Monitoring
Measure 4: Drone Surveys

Measure 5: eDNA

Measure 6: Public Awareness and Education

Watercraft inspection and decontamination stations are located away from wetlands to reduce
the chances of invasive species being reintroduced into nearby wetlands. For the construction
of any new watercraft inspection and decontamination stations, erosion and sediment control
best management practices would be employed to prevent sediment laden runoff from being
introduced into nearby wetlands. Early detection monitoring is limited to observatory or non-
disruptive methods that would not disturb wetlands or native aquatic vegetation. Drone surveys
are conducted in the air and do not physically interact with the ground surface. eDNA sampling
is limited to non-intrusive water sampling that would not disturb wetlands or native aquatic
vegetation. Public awareness and education are administrative in nature and do not interact with
the resource.

The following measures will have short-term, less than significant effects on wetlands and native
aquatic vegetation:

e Measure 1: Mechanical Control
e Measure 8: Chemical Control

Mechanical control measures can result in incidental removal of non-target vegetation during
implementation of the measure. Conditions established in the Aquatic Nuisance Control permit
require that an aquatic plant assessment be conducted prior to harvesting actions to aid in the
identification of non-target vegetation. Therefore, the adverse effect on native aquatic vegetation
is less than significant. Overall, mechanical control can effectively treat and prevent AIPS
infestations and has a net positive effect on wetlands and native aquatic vegetation.

Chemical control measures can potentially adversely affect native aquatic vegetation by
incidentally harming non-target vegetation. However, ProcellaCOR has been the only aquatic
herbicide permitted by VTDEC since 2020 and is highly specific to Eurasian watermilfoil, one of
the main target AIPS species. Negative effects on native aquatic vegetation related to
ProcellaCOR have been documented as minimal to none. Overall, the use of ProcellaCOR as
chemical control can effectively treat Eurasian watermilfoil infestations and has a net positive
effect on native aquatic vegetation (VTANR, 2022). This ILR/PEA does however include any
aquatic pesticides approved by USEPA in an effort to provide flexibility should VTDEC protocols
and policy change in the future. These other aquatic pesticides would have varying levels of
negative effects and evaluation of their impacts would occur prior to implementation. The
herbicide treatment would be performed by a qualified licensed professional and in compliance
with the conditions established within the Aquatic Nuisance permit provided by the State prior to
initiation of treatment activities. Overall, chemical control can effectively treat and prevent AIPS
infestations and has a net positive effect on wetlands and native aquatic vegetation.
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The implementation of the various AIPS control measures would benefit wetlands and native
aquatic vegetation as aquatic invasive plant infestations could be more effectively treated and
prevented. Further, expansion of the APCP throughout State of Vermont would allow for aquatic
plant control in areas not benefiting from the current APCP. This expanded program would
better protect Vermont’s wetlands and native aquatic vegetation from the negative impacts
associated with infestations of aquatic invasive plants.

6.3 FISHERIES AND AQUATIC RESOURCES

6.3.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont would have notable adverse effects on
fisheries and aquatic resources. Invasive aquatic plants can form dense mats of plant matter,
which decompose in the fall causing a reduction in waterbody dissolved oxygen, often resulting
in fish die offs. Additionally, mats of AIPS can crowd out native aquatic vegetation negatively
impacting fish habitat.

If the No Action Alternative was implemented, there would remain a high risk of AIPS
infestations affecting fisheries and aquatic resources throughout the State. The current APCP
would continue to be implemented in the Lake Champlain Basin, but other geographical areas
of the State would be left vulnerable to AIPS infestations due to the absence of Federal cost-
shared funding. The No Action Alternative would limit any benefits to fisheries and aquatic
resources.

6.3.2 Alternative 2: Proposed Action
The following measures will have no adverse effects on fisheries and aquatic resources:

Measure 2: Watercraft Inspection Stations
Measure 3: Early Detection Monitoring
Measure 4: Drone Surveys

Measure 5: eDNA

Measure 6: Public Awareness and Education

Watercraft inspection and decontamination stations are located at a distance from the
waterbody to prevent reintroduction of invasive species during the decontamination process. For
the construction of any new watercraft inspection and decontamination stations, erosion and
sediment control best management practices would be employed to prevent sediment laden
runoff from being introduced into waterways. Early detection monitoring is limited to observatory
or non-disruptive methods that would not induce turbidity or disturb habitat. Flight elevations
during drone surveys are expected to occur at heights where the noise, movement and/or
shadowing from the unit would be imperceptible enough to fish as to not trigger a stress
response. eDNA sampling is limited to non-intrusive water sampling that would not generate
turbidity that could adversely affect foraging, hunting, or spawning habitat. Public awareness
and education are administrative in nature and do not interact with the resource.

The following measures will have short-term, less than significant effects on fisheries and
aquatic resources:

e Measure 1: Mechanical Control
e Measure 8: Chemical Control
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Fishery Resources

Mechanical control measures have the potential of causing adverse effects consisting of
potential mortality, disruption of foraging and hunting, and loss of spawning habitat. The
management season for AIPS in Vermont extends from June 1% through October 15t when AIPS
growth occurs and can coincide with the migration and spawning periods of certain fish species.
Depending on the type of harvester used, fish can be accidentally entrained in equipment during
operation. Additionally, noise from the harvester could inhibit foraging and spawning behavior.
As the benthic matting control method is overlain on the substrate, it prevents access to
spawning habitat.

Turbidity caused by mechanical harvesters could hinder predation efficiency of sight feeding fish
within the management area. Additionally, the loss of aquatic macroinvertebrate species
resulting from the mechanical operations will eliminate a food source for fish until the area is
recolonized. Recolonization typically occurs within a several months.

There is documented use of certain species such as bass, sunfish, and Killifish utilizing some
AIPS like starry stonewort, hydrilla, and water chestnut for cover and a food source. However, the
use is limited to those species that are adapted to degraded habitat conditions and impaired water
quality and to sparse to moderate infestations where interstitial space remains large enough for
fish access and movement. Ultimately, any limited ecological benefits are negated once the
infestations become dense. Once formed, the dense matting created by AIPS develops a physical
barrier that prevents fish from accessing the area for both foraging, hunting, and spawning. This
in turn results in increased competition in non-infested areas of the waterbody that can result in
stressed and reduced populations (Pullman & Crawford, 2010) (Engel, 1995) (Cornell
Cooperative Extension, 2025) (LH PRISM, 2025). Therefore, any adverse effects to fish species
related to the removal of AIPS as a source for food and cover is negligible.

Adverse effects to fish are temporary in nature and will be mitigated through the selection of the
most appropriate control measure for the location to be managed and conditions established in
the Aquatic Nuisance Control Permit that limit the work area and implement any seasonal
restrictions during spawning periods if determined necessary. Benthic matting is required to be
removed after October 30 and covers a small area (under 0.25 acres) in relation to the waterbody
in which it's placed.

It should be noted that the Lake Champlain APCP has been ongoing for several decades without
causing significant adverse effects to the fishery resources. Overall, the management of AIPS will
result in positive effects to fish species as it will increase available spawning habitat, improve
water quality and allow for the potential reestablishment of native submerged aquatic vegetation
(SAV) that serves as a cover and food source.

Aquatic Macroinvertebrates

Mechanical control measures can cause direct mortality of aquatic invertebrates. Benthic
matting smothers aquatic macroinvertebrates that are inhabiting the treated area and removes
access to the substrate during the time it is employed. However, the area which benthic matting
covers is typically small (under 0.25 acres) compared to the overall area of the waterbody being
treated. In addition, VTDEC requires that benthic matting be removed by October 30. Therefore,
recolonization is expected to occur once the matting is removed. Depending on the mechanical
harvesting method, direct mortality to aquatic macroinvertebrates can be caused either by the
equipment itself or through increased turbidity.
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Mechanical harvesters are typically utilized in areas with dense infestations. Similar to fish,
macroinvertebrate populations within any AIPS infestations would be reduced due to the loss of
available substrate. There would also be a decreased presence of fish that may serve as hosts
to those mussel species that utilize them as a means for dispersal. Therefore, the adverse
effects to aquatic macroinvertebrates will be less than significant. Positive effects of AIPS
removal includes the restoration of suitable habitat and water quality improvements that would
promote recolonization and increased diversity of aquatic macroinvertebrate assemblages.

Chemical control measures have the potential to adversely affect fish and aquatic
macroinvertebrates by introducing chemicals into the water column and generating noise during
application that can disrupt hunting/foraging and spawning behavior. However, only limited
pesticides have been permitted for use by VTDEC and they are highly specific to targeted AIPS
with minimal to no documented negative effects on aquatic animals. Typical aquatic pesticide
permits issued by VTDEC also contain conditions aimed at protecting wildlife including limiting
portions of the waterbody where the work is allowed to take place. This ILR/PEA also includes
any aquatic pesticides approved by USEPA in an effort to provide flexibility should VTDEC
protocols and policy change in the future. These other aquatic pesticides would have varying
levels of negative effects and evaluation of their impacts would occur prior to implementation.
Overall, chemical control can effectively treat and prevent AIPS infestations and has a net
positive effect on fish and aquatic resources.

6.4 ESSENTIAL FISH HABITAT

6.4.1 Alternative 1: No Action

The No Action alternative would have similar effects on EFH as described in Subsection 5.3.

6.4.2 Proposed Action

The following measures will have no adverse effects on Essential Fish Habitat, specifically for
Atlantic salmon and its prey species:

Measure 2: Watercraft Inspection Stations
Measure 3: Early Detection Monitoring
Measure 4: Drone Surveys

Measure 5: eDNA

Measure 6: Public Awareness and Education

In the event that Atlantic salmon still inhabit the portion of the Connecticut River and its
tributaries in Vermont, it is not expected to occur in locations where AIPS are present due to
water quality parameters, such as low dissolved oxygen, that are not supportive of this species.
Although benthic matting removes access to natural substrate, the majority of AIPS are found in
substrates that are not used by Atlantic salmon for spawning. Therefore, it is likely that neither
mechanical controls nor chemical controls will adversely affect this species.

Any effects to prey species are similar to those described in Subsection 6.3.2.

To avoid diadromous fish spring migration, a work restriction will be implemented during
management operations, between April 1 and June 30.

A programmatic level Essential Fish Habitat Assessment has been prepared and is located in
Appendix B.
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6.5 WILDLIFE AND TERRESTRIAL RESOURCES

6.5.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont would have notable adverse effects on
wildlife and terrestrial resources. Once established, aquatic invasive plants would outcompete
native aquatic vegetation in Vermont’s wetlands due to their abilities to rapidly take up nutrients
and proliferate. This leads to imbalances in the ecosystem to the detriment of wildlife and
terrestrial resources.

If the No Action Alternative was implemented, there would remain a high risk of AIPS
infestations affecting wildlife and terrestrial resources throughout the State. The current APCP
would continue to be implemented in the Lake Champlain Basin, but other geographical areas
of the State would be left vulnerable to AIPS infestations due to the absence of Federal cost-
shared funding. The No Action Alternative would limit any benefits to wildlife and terrestrial
resources.

6.5.2 Alternative 2: Proposed Action
The following measures will have no adverse effect on wildlife and terrestrial resources:

e Measure 2: Watercraft Inspection Stations
e Measure 3: Early Detection Monitoring

e Measure 5: eDNA

e Measure 6: Public Awareness and Education

Watercraft inspection and decontamination stations are located on previously disturbed areas to
reduce their effects on wildlife and terrestrial resources. For the construction of any new
watercraft inspection and decontamination stations, erosion and sediment control best
management practices would be employed to prevent sediment laden runoff from being
introduced into nearby terrestrial resources. Early detection monitoring is limited to observatory
or non-disruptive methods that would not disturb wildlife or terrestrial resources. eDNA sampling
is limited to non-intrusive water sampling that would not disturb wildlife. Public awareness and
education are administrative in nature and do not interact with the resource.

The following measures will have short-term, less than significant effects on wildlife and
terrestrial resources:

e Measure 1: Mechanical Control
e Measure 4: Drone Surveys
e Measure 8: Chemical Control

Mechanical control measures can potentially adversely affect wildlife by disturbing wildlife during
removal operations. However, mechanical control measures are subject to VTDEC permitting
and such permits typically contain conditions aimed at protecting wildlife. These conditions can
include seasonal work restrictions based on anticipated species encountered, depth of water
restrictions subject to treatment, and other conditions aimed at protecting wildlife. Protocols
would be taken to ensure that disturbance of wildlife and terrestrial resources would be
minimized, to the greatest extent practicable. Overall, mechanical control can effectively treat
and prevent AIPS infestations and has a net positive effect on wildlife and terrestrial resources.

Drone surveys can adversely impact wildlife by incidentally harming birds during drone
operation. However, seasonal restriction windows would be implemented with the intent to
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minimize the risk of drones interacting with birds during operation. Overall, drone surveys can
effectively work as an early AIPS detection method and have a net positive effect on wildlife and
terrestrial resources.

Chemical control measures have the potential to adversely affect wildlife by introducing
chemicals to habitats and generating noise during application that can disturb wildlife. However,
only limited pesticides have been permitted for use by VTDEC and they are highly specific to
targeted AIPS with minimal to no documented negative effects on wildlife. Typical aquatic
pesticide permits issued by VTDEC also contain conditions aimed at protecting wildlife including
limiting portions of the waterbody where the work is allowed to take place. This ILR/PEA also
includes any aquatic pesticides approved by USEPA in an effort to provide flexibility should
VTDEC protocols and policy change in the future. These other aquatic pesticides would have
varying levels of negative effects and evaluation of their impacts would occur prior to
implementation. Overall, chemical control can effectively treat and prevent AIPS infestations
and has a net positive effect on wildlife and terrestrial resources.

The implementation of the various AIPS control measures would benefit wildlife and terrestrial
resources as aquatic invasive plant infestations could be more effectively treated and
prevented. Further, expansion of the APCP throughout the entire State of Vermont would allow
for aquatic plant control in areas not benefiting from the current APCP. This expanded program
would better protect Vermont’s wildlife and terrestrial resources from the negative impacts
associated with infestations of aquatic invasive plants.

6.6 THREATENED AND ENDANGERED SPECIES

6.6.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont reduces or eliminates habitats that either
directly support Federal and State protected species or support their food sources. If the No
Action Alternative was implemented, there remains a high risk of AIPS infestations adversely
affecting such species throughout the State. The current APCP would continue to be
implemented in the Lake Champlain Basin, but other geographical areas of the State would be
left vulnerable to AIPS infestations due to the absence of Federal cost-shared funding. The No
Action Alternative would limit any benefits to Federal and State protected species.

6.6.2 Alternative 2: Proposed Action

6.6.2.1 Federal Threatened and Endangered Species

No Effect Determinations

The District has prepared No Effect Determinations for the following species:
Canada lynx

Indiana bat

Northern long-eared bat

Tri-colored bat

Monarch butterfly

The No Effect Determinations are based on the conclusion that none of the AIPS control
measures will have any quantifiable adverse or positive effects on these species. Canada lynx
could potentially occur as a transient along streambanks and the shorelines of lakes, ponds and
reservoirs within the region it occupies in Vermont. However, it can easily avoid any AIPS

48



Draft Integrated Letter Report and Programmatic Environmental Assessment
Federal Participation in Expansion of the Aquatic Plant Control Program in the State of Vermont

management operations. Additionally, their primary prey are not obligate aquatic species whose
populations could be reduced by AIPS management measures. The listed bat species utilize
river corridors and wetlands for foraging and hunting. However, because they are nocturnal, any
AIPS management operations will not impede their ability to hunt. In addition, AIPS
management measures are not expected to adversely affect populations of their prey species in
a manner that could reduce food source availability. Monarch butterfly habitat is not located
within littoral zones or open water where mechanical and chemical controls would occur.
Construction of any new inspection and decontamination stations would be located in previously
disturbed areas immediately adjacent to access roads.

The No Effect Determinations are included in Appendix C3.

May Effect, Not Likely to Adversely Affect Determinations

The following measures will have no adverse effects on the following federally listed species:

Measure 2: Watercraft Inspection Stations
Measure 3: Early Detection Monitoring
Measure 4: Drone Surveys

Measure 5: eDNA

Measure 6: Public Awareness and Education

The District prepared letters determining a May affect, not likely to adversely affect for the
following species as it relates to mechanical and chemical control measures:

o Jesup’s milk-vetch
¢ Northeastern bulrush
e Dwarf wedgemussel
e Shortnose sturgeon

The four species are not likely to be present in areas of dense infestations of AIPS due to the
habitat modifications and water quality impairments that result from their presence. However,
given the scope of the project area and in absence of presence/absence surveys, there is
potential for these species to be present in the vicinity of sparse to moderate infestations.

All four species are also protected by Vermont’s Endangered Species Law. Mechanical and
chemical control measures require an Aquatic Nuisance Control permit. For management
operations that are occurring in or near locations of known protected species, the permit
includes conditions requiring the completion of presence/absence surveys prior to initiating
work. In addition, for protected plant species, staff knowledgeable in their identification are on
site during the implementation of the control measures.

A positive effect is the restoration of habitat supportive of the reestablishment or expansion of
these species.

The District is using the Draft ILR/PEA as the primarily coordination vehicle with the USFWS
New England Field Office and NOAA-Fisheries to complete ESA Section 7 consultation. The
May Affect, Not Likely to Adversely Affect determinations for each species are located in
Appendix C4.

6.6.2.2 State Listed Species

Effects and protocols to protect state listed species are similar to those described in Subsection
6.6.2.1 above.
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6.7 CULTURAL AND HISTORIC RESOURCES

6.7.1 Alternative 1: No Action

Since VTDEC currently manages several APCP measures throughout the Lake Champlain
Basin, the potential to affect cultural resources may exist. However, given that Alternative 1
would only result in the continuation of current control measures which impose no potential for
ground disturbance, and no additional measures would be implemented, the District has
determined that Alternative 1 is unlikely to impact cultural resources. If potential adverse
impacts are identified at any point during the continuation of current practices, additional
investigation and consultation will be required in accordance with Section 106 of the NHPA.

6.7.2 Alternative 2: Proposed Action

The Study Area has been occupied for approximately 10,000 years and has been subject to
significant changes in land use for centuries, namely due to deforestation and agriculture. The
remains of this occupation may be encountered in many forms throughout the region and may
include standing historic structures, Pre-Contact Period and historic archaeological sites, and
historic landscapes. In general, waterbodies to be included in this program may contain a
variety of potentially significant resources depending upon the historic land use of the properties
and current site conditions. Based on available VTSHPO data, a total of 368 SRHP historic
districts, 18 National Historic Landmarks (NHLs), and more than 8,000 archaeological sites
have been recorded in the Study Area. Although the locational data for archaeological sites in
the Study Area is currently restricted, GIS data suggests that more than 60 SRHP historic
districts are located on or adjacent to waterbodies and their shorelines in the Study Area that
may be subject to plant control measures as part of the APCP.

Because the specific location and scale of the proposed plant control measures are not known
at this time it is possible that they may overlap with NRHP/SRHP-eligible historic districts,
properties, or archaeological sites located in and around waterbodies throughout Vermont and
the surrounding states. However, the District has determined that the proposed measures are
not likely to have an adverse effect on cultural resources because they are expected to be short
term and temporary in nature and not expected to involve ground disturbance within the
previously undisturbed area. Based on the District’'s assessment, no additional work is
recommended at this time.

As designs are further formulated, the District will be conducting an evaluation of the Area of
Potential Effect (APE) for all proposed measures to identify cultural resources that may be
affected by the APCP directly and indirectly and assess the effect each measure may have on
cultural resources. Should an activity be proposed within a State Register/National Register-
eligible or listed historic district, property, or archaeological site for an extended period of time or
involve ground disturbance within previously undisturbed areas, additional investigations may
be required to determine the potential for the activities to adversely affect cultural resources.
Additional cultural resources assessments may include further review of information, site files,
and archival materials held by the VTSHPO, local historical societies, libraries, municipal
offices, tribal nations, the Vermont Archaeology Heritage Center, and the Vermont History
Museum. If such activities are proposed, the District, in cooperation with the VTDEC shall carry
out consultation with the appropriate SHPO and relevant stakeholders to determine what is
required to evaluate the activity under Section 106 of the NRHP and depending on the results of
that consultation and additional investigations, if needed, the District and the VTDEC shall
consider measures to avoid, minimize or mitigate for adverse effects.
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6.8 AESTHETICS AND VISUAL RESOURCES

6.8.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont would have notable adverse effects on
aesthetics and visual resources. Without a sufficiently funded expanded APCP, aquatic invasive
plants are more likely to establish a foothold in areas of Vermont currently free of AIPS and
existing populations of AIPS are more likely to proliferate and spread. Once established, certain
aquatic invasive plants such as water chestnut and Eurasian watermilfoil can form dense
unsightly mats on the surface of waterbodies, which inhibit water movement and lead to
stagnant unattractive waters.

If the No Action Alternative was implemented, there would remain a high risk of AIPS
infestations affecting aesthetics and visual resources. The current APCP would continue to be
implemented in the Lake Champlain Basin, but other geographical areas of the State would be
left vulnerable to AIPS infestations due to the absence of Federal cost-shared funding. The No
Action Alternative would limit any benefits to aesthetics and visual resources.

6.8.2 Alternative 2: Proposed Action
The following measures will have no adverse effect on aesthetics and visual resources:

e Measure 2: Watercraft Inspection Stations
o Measure 3: Early Detection Monitoring
o Measure 5: eDNA

e Measure 6: Public Awareness and Education

Watercraft inspection and decontamination stations are located at a distance from the
waterbody to reduce the chances of invasive species being reintroduced during the
decontamination process, which in turn removes them from the geographic proximity of water-
related visual resources. For the construction of any new watercraft inspection and
decontamination stations, erosion and sediment control best management practices would be
employed to prevent sediment laden runoff from being introduced into nearby waterbodies,
which would reduce the potential for aesthetics to be degraded. Early detection monitoring is
limited to observatory or non-disruptive methods that would not affect aesthetics or visual
resources. eDNA sampling is limited to non-intrusive water sampling that would not affect
aesthetics or visual resources. Public awareness and education are administrative in nature and
do not interact with the resource.

The following measures will have short-term, less than significant effects on aesthetics and
visual resources:

e Measure 1: Mechanical Control
e Measure 4: Drone Surveys
e Measure 8: Chemical Control

Mechanical control measures can adversely affect aesthetics and visual resources during
removal operations due to the use of unsightly equipment (e.g., kayaks, boats, rakes, etc.)
which would otherwise disturb a pristine waterbody. However, these impacts are typically short-
term, minor, and limited to when the measure is implemented. Overall, mechanical control can
effectively treat and prevent AIPS infestations and has a net positive effect on aesthetics and
visual resources.
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Drone surveys can adversely impact aesthetics and visual resources during removal operations
due to the use of unsightly equipment (e.g., drones) which would otherwise disturb a pristine air
space. However, these impacts are typically short-term, minor, and limited to when the measure
is implemented. Overall, drone surveys can effectively work as an early AIPS detection method

and have a net positive effect on aesthetics and visual resources.

Chemical control measures can adversely affect aesthetics and visual resources during
application operations due to the use of unsightly equipment (e.g., boats, applicators, etc.)
which would otherwise disturb a pristine waterbody. Additionally, application of herbicides has
the potential to interfere with waterbody aesthetics due to the introduction of chemicals.
However, these impacts are typically short-term, minor, and limited to when the measure is
implemented. Overall, chemical control can effectively treat and prevent AIPS infestations and
has a net positive effect on aesthetics and visual resources.

The implementation of the various AIPS control measures would benefit aesthetics and visual
resources as aquatic invasive plant infestations could be more effectively treated and
prevented. Further, expansion of the APCP throughout the State of Vermont would allow for
aquatic plant control in areas not benefiting from the current APCP. This expanded program
would better protect the aesthetics of waterbodies currently free of AIPS and would improve the
aesthetics in waterbodies experiencing AIPS infestations.

6.9 RECREATION

6.9.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont would have notable adverse effects on
recreation. Once established, floating aquatic invasive plants can form dense mats on the
surface of waterbodies, discouraging in-water recreation such as boating, swimming, water
skiing, jet skiing, and fishing. Further, these dense mats of vegetation can be impossible to pass
through and can foul water intakes, damaging boat motors. Swimming would also be
undesirable through vegetation choked waterways, although the unattractive appearance would
likely discourage most swimmers.

If the No Action Alternative was implemented, there would remain a high risk of AIPS
infestations affecting recreation throughout the State. The current APCP would continue to be
implemented in the Lake Champlain Basin, but other geographical areas of the State would be
left vulnerable to AIPS infestations due the absence of Federal cost-shared funding. The No
Action Alternative would limit any benefits to recreation.

6.9.2 Alternative 2: Proposed Action
The following measures will have no adverse effect on recreation:

e Measure 3: Early Detection Monitoring
e Measure 4: Drone Surveys

o Measure 5: eDNA

o Measure 6: Public Awareness and Education

Early detection monitoring is limited to observatory or non-disruptive methods that would not
affect recreation. Drone surveys are conducted in the air and do not physically interact with the
ground surface where recreational activities occur. eDNA sampling is limited to non-intrusive
water sampling that would not affect recreation. Public awareness and education are
administrative in nature and do not interact with the resource.
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The following measures will have short- or long-term, less than significant effects on recreation:

e Measure 1: Mechanical Control
e Measure 2: Watercraft Inspection Stations
e Measure 8: Chemical Control

Mechanical control measures can adversely affect recreation during removal operations due to
the operation of equipment (e.g., kayaks, boats, rakes, etc.) which could interfere with typical
recreation activities. However, these impacts are typically short-term, minor, and limited to when
the measure is implemented. Overall, mechanical control can effectively treat and prevent AIPS
infestations and has a net positive effect on recreation.

Watercraft inspection and decontamination stations can adversely affect recreation by causing
delays of otherwise occurring recreational activities due to the time needed to properly inspect
and decontaminate boats prior to entering waterbodies. Additionally, there may be reluctance to
engage in future recreation at a waterbody due to the delays associated with inspection and
decontamination protocols required for boats. However, these impacts are typically minor and
understood by the public as necessary requirements to protect the waterbodies. Additionally,
waterbodies free of AIPS are more likely to receive long-term recreational use due to their
favorable waters. Overall, watercraft inspection and decontamination stations can effectively
treat and prevent AIPS infestations and have a net positive effect on recreation.

Chemical control measures can adversely affect recreation during application operations due to
the use of equipment (e.g., boats, applicators, etc.) which could interfere with typical recreation
activities. Additionally, there may be a negative stigma associated with waterbodies undergoing
herbicide applications that could dissuade future recreation. However, the impacts are typically
minor and either limited to when the measure is implemented or understood by the public as
necessary requirements to protect the waterbodies. Additionally, the negative stigma associated
with herbicide use may be outweighed by the fact that waterbodies free of AIPS are more likely
to receive long-term recreational use due to their favorable waters. Overall, chemical control can
effectively treat and prevent AIPS infestations and has a net positive effect on recreation.

The implementation of the various AIPS control measures would benefit recreation as aquatic
invasive plant infestations could be more effectively treated and prevented. Further, expansion
of the APCP throughout the State of Vermont would allow for aquatic plant control in areas not
benefiting from the current APCP. This expanded program would better protect the recreational
opportunities in waterbodies currently free of AIPS and would improve the recreational
opportunities in waterbodies experiencing AIPS infestations.

6.10 HTRW

6.10.1 Alternative 1: No Action
The spread of AIPS throughout the State of Vermont would have minimal effects on HTRW.

6.10.2 Alternative 2: Proposed Action
The following measures will have no adverse effect related to HTRW concerns:

Measure 3: Early Detection Monitoring
Measure 4: Drone Surveys

Measure 5: eDNA

Measure 6: Public Awareness and Education
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Early detection monitoring is limited to observatory or non-disruptive methods that would not
have the potential to cause an HTRW concern. Drone surveys are conducted in the air and do
not physically interact with the ground surface where primary HTRW concerns would be. eDNA
sampling is limited to non-intrusive water sampling that would not have the potential to cause an
HTRW concern. Public awareness and education are administrative in nature and do not
interact with the resource.

The following measures will have short- or long-term, less than significant effects related to
HTRW concerns:

e Measure 1: Mechanical Control
o Measure 2: Watercraft Inspection Stations
e Measure 8: Chemical Control

Mechanical control measures have the potential to disturb sediment which could be
contaminated with HTRW. Should contaminated sediment be disturbed, there could be an
increased risk to human health and the environment. However, best management practices
would be used during mechanical control measure implementation and sediment disturbance
would be limited as practicable. Additionally, surveys would be conducted prior to mechanical
control implementation to ensure there are not HTRW concerns in any areas where sediment
may be disturbed. Overall, mechanical control can effectively treat and prevent AIPS
infestations and has a negligible effect on HTRW.

Construction of permanent watercraft inspection and decontamination stations has the potential
to disturb soil that could be contaminated with HTRW. Should contaminated soil be disturbed,
there could be increased risk to human health and the environment. However, best
management practices would be implemented during construction of permanent watercraft
inspection and decontamination stations and soil disturbance would be limited as practicable.
Additionally, surveys would be conducted prior to construction to ensure there are not HTRW
concerns in any areas where soil may be disturbed. Overall, watercraft inspection and
decontamination stations can effectively treat and prevent AIPS infestations and have a
negligible effect on HTRW.

Chemical control measures necessitate introduction of pesticides in waterbodies, which has the
potential to cause an HTRW concern. Should excessive pesticides be applied to waterbodies,
there could be increased risk to human health and the environment. However, all pesticides
would be applied pursuant to a VTDEC Aquatic Nuisance permit and would be approved by
USEPA. When applied in compliance with these restrictions, HTRW concerns associated with
pesticide application would be negligible. Overall, chemical control can effectively treat and
prevent AIPS infestations and has negligible effect on HTRW.

The implementation of the various AIPS control measures would have a negligible effect on
HTRW.

6.11 COMMUNITIES AT RISK

6.11.1 Alternative 1: No Action

The spread of AIPS throughout the State of Vermont would have notable adverse effects on at-
risk communities. Once established, aquatic invasive plant infestations could reduce tourism to
municipalities with affected waterbodies, which could lead to income or job loss in communities
that rely on tourism to support their economies.
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If the No Action Alternative was implemented, there would remain a high risk of AIPS
infestations affecting at-risk communities throughout the State. The current APCP would
continue to be implemented in the Lake Champlain Basin, but other geographical areas of the
State would be left vulnerable to AIPS infestations due to an absence of Federal cost-shared
funding. The No Action Alternative would limit any benefits to or protection for at-risk
communities.

6.11.2 Alternative 2: Proposed Action
The following measures will have no adverse effect on at-risk communities:

Measure 3: Early Detection Monitoring
Measure 4: Drone Surveys

Measure 5: eDNA

Measure 6: Public Awareness and Education

Early detection monitoring is limited to observatory or non-disruptive methods that would not
affect recreation. Drone surveys are conducted in the air and do not physically interact with the
ground surface where recreational activities occur. eDNA sampling is limited to non-intrusive
water sampling that would not affect recreation. Public awareness and education are
administrative in nature and do not interact with the resource.

The following measures will have short- or long-term, less than significant effects on at-risk
communities:

e Measure 1: Mechanical Control
e Measure 2: Watercraft Inspection Stations
e Measure 8: Chemical Control

Mechanical control measures can adversely affect communities at risk during removal
operations due to interfering with water-related recreational opportunities, which may be a
significant part of the local economy. However, these impacts are typically short-term, minor,
and limited to when the measure is implemented. Overall, mechanical control can effectively
treat and prevent AIPS infestations and has a net positive effect on at-risk communities.

Watercraft inspection and decontamination stations can adversely affect communities at risk by
increasing traffic due to the time needed to properly inspect and decontaminate boats prior to
entering waterbodies. Additionally, there may be reluctance to engage in future tourism of a
community if there are delays associated with accessing main attractions, such as water-related
recreation. However, these impacts are typically minor and understood by the public as
necessary requirements to protect the waterbodies and associated tourism. Additionally,
waterbodies free of AIPS are more likely to receive long-term tourism use due to their favorable
waters. Overall, watercraft inspection and decontamination stations can effectively treat and
prevent AIPS infestations and have a net positive effect on economically disadvantaged
communities.

Chemical control measures can adversely affect communities at risk during application
operations due to interfering with water-related recreational opportunities, which may be a
significant part of the local economy. Additionally, there may be a negative stigma associated
with waterbodies undergoing herbicide applications that could dissuade future tourism.
However, the impacts are typically minor and either limited to when the measure is implemented
or understood by the public as necessary requirements to protect the waterbodies and
associated tourism. Additionally, the negative stigma associated with herbicide use may be
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outweighed by the fact that waterbodies free of AIPS are more likely to receive long-term
tourism use due to their favorable waters. Overall, chemical control can effectively treat and
prevent AIPS infestations and has a net positive effect on communities at risk.

The implementation of the various AIPS control measures would benefit communities at risk as
aquatic invasive plant infestations could be more effectively treated and prevented. Further,
expansion of the APCP throughout the State of Vermont would allow for aquatic plant control in
areas not benefiting from the current APCP. This expanded program would better protect the
tourism opportunities in waterbodies currently free of AIPS and would improve the tourism
opportunities in waterbodies experiencing AIPS infestations.

6.12 FORESEEABLE EFFECTS

NEPA regulations require Federal agencies to consider the foreseeable effects of their actions
when combined with past and future similar actions. The primary goal of foreseeable effects
analysis is to determine the magnitude and significance of the environmental consequences of
the proposed action in the context of the effects from other past, present, and reasonably
foreseeable future actions.

Past and Present: In 1983, the Department of the Army and the State of Vermont entered into
an Aquatic Plant Control Agreement to cooperate in the implementation of a cost-shared APCP
for Lake Champlain. In 1994, the Vermont APCP was expanded to the entire Lake Champlain
Basin to address other waterbodies with infestations of Eurasian watermilfoil and water chestnut
within the watershed (VTDEC, 2024a). This APCP with cost-sharing limited to the Lake
Champlain Basin is implemented currently and includes the following measures discussed in
Subsection 2.4: mechanical control; watercraft inspection and decontamination; early detection
and rapid response; and public awareness and education.

Reasonably Foreseeable Future: Federal investment in the proposed action would expand the
APCP throughout the State of Vermont allowing for aquatic plant control in areas not benefiting
from the current APCP.

VTDEC is also considering additional invasive aquatic plant control programs outside of the
proposed action, including participation in USACE'’s Watercraft Inspection and Decontamination
Program and Connecticut River Hydrilla Control research. Findings of the Connecticut River
Hydrilla Control research may inform future proposed chemical control measures utilized by
Vermont should Hydrilla ever spread upstream into Vermont'’s jurisdiction of the waterbody.

The analysis of the environmental resources above concludes that implementation of the
Proposed Action Alternative would not result in significant adverse effects, either individually or
in conjunction with the effects from other similar actions.
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SECTION 7 — ENVIRONMENTAL LAWS AND REGULATIONS
COMPLIANCE

This Section identifies the legal, policy, and regulatory requirements applicable to the proposed
action and discusses the implications for each of those requirements. Summaries of compliance
and coordination activities for each of the laws, policies, or regulation are also provided. Also
included in this Section are additional authorities and guidance related to the proposed action.

7.1 ENVIRONMENTAL COMPLIANCE TABLES
Table 7-1. Federal Laws

Legislative Title usc Compliance

Avoidance measures recommended in National Bald
Eagle Management Guidelines will be implemented
in the event AIPS control measures could disturb

Bald and Golden 16 USC §§
Eagle Protection 668-668c et

Act s€q. nesting and/or foraging eagles.
Vermont is in attainment for all National Ambient Air
Clean Air Act 42 USC § 7401 Quality Standards. As such a General conformity

et seq. analysis is not required.

Section 402 of the Clean Water Act is the National
Pollutant Discharge Elimination System (NPDES)
Program, which regulates the discharge of pollutants
and stormwater runoff. Aquatic pesticide application
would require approval for use under a NPDES
permit. Pesticide application will continue to be
operated under VTDEC’s NPDES General Permit for
the Application of Pesticides. A Construction General
Clean Water Act | 92 USC § 1251 | permit would not be required for construction of

et seq. permanent watercraft inspection stations because
ground disturbance is expected to be less than an
acre.

As benthic matting constitutes fill, a 404b(1)
Evaluation has been prepared and is attached as
Appendix G.
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Legislative Title

uscC

Compliance

Endangered
Species Act

16 USC § 1531
et seq.

The proposed action will have No Effect on Canada
lynx, Indiana bat, northern long-eared bat, tri-colored
bat, and Jesup’s milk-vetch. The proposed action is
Not Likely to Effect northeastern bulrush or dwarf
wedgemussel. The Draft ILR/EA will be used as the
coordination vehicle to complete informal ESA
consultation with USFWS.

Fish and Wildlife
Coordination Act

16 USC § 661
et seq.

The proposed action would not impound, divert,
control or modify any body of water and would not
involve activities subject to the FWCA.

Magnuson-
Stevens Fishery
Conservation and
Management Act

16 USC § 1801
et seq.

An Essential Fish Habitat Assessment has been
prepared and is included in Appendix B. The Draft
ILR/EA and the EFH Assessment will be used as the
coordination vehicle with NOAA-Fisheries.

Migratory Bird

16 USC. §§

Seasonal restrictions associated with nesting may be
implemented depending on proposed AIPS control
measures. VTDEC as the implementing agency will

Treaty Act 703-712 et seq. | o ordinate with the VTANR Fish and Wildiife
Department for each action as necessary.
National The Draft ILR/PEA will undergo a 30-day
. 42 USC §§ public/agency comment period. The final ILR/PEA
Environmental S .
. 4321 et seq. will incorporate any comments received. The FONSI
Policy Act . X . .
will fulfill requirements of this act.
The District has determined that the proposed
invasive aquatic plant treatment methods, as
described, would have no impacts to historic
National Historic 16 USC § 470 properties based on the methods used. USACE is
Preservation Act et seq. conducting Section 106 consultation with the SHPO

and relevant tribes. NHPA Section 106 compliance
will be considered complete upon completion of
consultation.
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Table 7-2. Executive Orders

Executive Order Date Compliance
, Requires Federal agencies to administer to
Executive Order 11593 cultural properties under their control to
Protection and May 13, 1971 preserve, restore and maintain these
Enhancement of the ’ properties. This Executive Order does not
Cultural Environment apply to this project as no portion of the project
is owned by or under the control of the District.
Executive Order 11988 The proposed action would not affect
, May 24, 1977 | floodplain functionality.
Floodplain Management
Any disturbance to wetlands related to the
Executive Order 11990 implementation of APCP measures such as
May 24, 1977 | mechanical harvesting and aquatic pesticide
Protection of Wetlands application will be authorized under the
Aquatic Nuisance Control Permit.
Presidential Consultation with the Delaware Nation, the
Memorandum: Delaware Tribe of Indians, Saint Regis
Mohawk Tribe, and the Stockbridge Munsee
Government-to- May 4, 1994 Community of Indians is ongoing.
Government Relations
with Native American
Tribal Governments
Executive Order 13007 This Executive Order does not apply as there
, , May 24, 1996 | are no Federal lands as part of this project.
Indian Sacred Sites
Executive Order 13045 Implementation of this project will reduce
. . environmental health risks.
Protection of Children )
from Environmental April 21, 1997
Health Risks and Safety
Risks
Implementation of the proposed action will
Executive Order 13112 February 3 .assisF in prevgnting the spread of aquatic
1999 ' invasive species. BMPs to prevent the spread

Invasive Species

of AIPS during harvesting operations and
proper disposal techniques will be employed.
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Executive Order Date Compliance
Executive Order 13175 Consultation with the Delaware Nation, the
. November 6, Delaware Tribe of Indians, Saint Regis
Consultationand 2000 Mohawk Tribe, and the Stockbridge Munsee
Cc_Jordlnatlon with Indian Community of Indians is ongoing.
Tribal Governments
Implementation of the proposed action will
assist in preventing the spread of aquatic
Executive Order 13751 invasive species. Proper disposal methods of
December 5, h . . ; . .
) ) 2016 arvested invasive vegetation and inspection
Invasive Species and cleaning of equipment will be implemented
during removal operations to minimize the
spread of invasive species.

Table 7-3. State Laws

Legislative Title

Statute/Code

Compliance

Vermont Water
Pollution Control
Statutes

10 VSA § 1250
et seq.

VTDEC as the implementing agency for the APCP will
coordinate erosion and sediment control plans or
NPDES permits should they be needed for any of the
measures of the proposed action.

Vermont Wetland
Rules

CVR R 12 004
056

VTDEC as the implementing agency of the APCP will
obtain any necessary permits associated with control
measures.

Aquatic Nuisance
Control Permit

10 VSA § 1455

VTDEC as the implementing agency of the APCP will
obtain the necessary permits during implementation
of the program.

Compliance with this law will occur as part of the
aquatic nuisance control (ANC) permit application. If

Vermont 10 VSA §§ required as a permit condition, surveys to determine

Endangered 5401 et seq the presence/absence of protected species prior to

Species ' initiation of AIPS control measures will be conducted
and coordinated with the appropriate State agencies
(e.g. VTANR Fish & Wildlife Department).

New Hampshire VTDEC as the implementing agency will consult with

Endangered the New Hampshire Fish and Game Department on

: RSA 212-A . . .
Species any required permits and/or conservation measures

Conservation Act

prior to initiation of APCP measures.
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7.2 ADDITIONAL AUTHORITY AND GUIDANCE

Additional authority and guidance related to the Recommended Alternative includes the
following:

7.2.1 USACE Invasive Species Policy

USACE Invasive Species Policy of February 21, 2023, compliments the National Invasive
Species Act (and related laws) and directs Civil Works to address invasive species concerns in
analyses of project impacts, and authorizes permits to include stipulations regarding control of
invasive species.

7.2.2 USACE Environmental Operating Principles

The USACE Environmental Operating Principles (EOPs)
(https://www.usace.army.mil/Missions/Environmental-Operating-Principles) have been taken
into consideration throughout the study process and would continue to be part of the
implementation of the Recommended Alternative. Below are the USACE EOPs:

o Foster sustainability as a way of life throughout the organization.
Proactively consider environmental consequences of all USACE activities and act
accordingly.

e Create mutually supporting economic and environmentally sustainable solutions.

¢ Continue to meet corporate responsibility and accountability under the law for activities
undertaken by USACE, which may impact human and natural environments.

e Consider the environment in employing a risk management and systems approach
throughout the life cycles of projects and programs.

e Leverage scientific, economic, and social knowledge to understand the environmental
context and effects of USACE actions in a collaborative manner.

e Employ an open, transparent process that respects views of individuals and groups
interested in USACE activities.

In coordination with the agencies and other stakeholders, USACE proactively considered the
environmental consequences of several measures and developed a comprehensive solution
that supports economic and environmentally sustainable solutions.
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SECTION 8 — COORDINATION, TRIBAL CONSULTATION,
AND PUBLIC INVOLVEMENT

In preparation for developing this ILR/PEA, VTDEC provided information on their respective
APCP and reviewed and consulted on the development of data summaries and other Sections
of the document during development.

8.1 PUBLIC AND AGENCY INVOLVEMENT

Project Delivery Team meetings have been held between representatives of the District,
VTDEC, and the Lake Champlain Basin Program throughout the evaluation process. A
stakeholder meeting attended by representatives of State and Federal agencies and Tribes was
held on March 13, 2025, to introduce them to the evaluation and discuss any initial questions
and concerns they may have. There were minimal issues raised at the stakeholder meeting and
any identified concerns have been incorporated into the Draft ILR/PEA.

The Draft ILR/PEA will be used as the main coordination vehicle for informal Section 7
Consultation with the USFWS and consultation with NOAA-Fisheries regarding Essential Fish
Habitat.

The Draft ILR/PEA and FONSI was released to Federal and State agencies, Tribes, and the
public for a 30-day review and comment period beginning on or about June 23, 2025. The
documents are available on the USACE New York District website,
https://www.nan.usace.army.mil/Media/Fact-Sheets/Fact-Sheet-Article-View/Article/487394/fact-
sheet-aquatic-plant-control-program-vt/. Any other information or announcements regarding this
study are also posted on the website.

A list identifying the Federal, State and local agencies who received the Notice of Availability of
the Draft ILR/Programmatic Assessment is attached as Appendix E.

8.2 TRIBAL CONSULTATION

The U.S. Government has a unique legal relationship with Tribal Nations, governed by treaties,
statutes, executive orders, court decisions, and the U.S. Constitution. The United States works
with Indian Tribes on a Government-to-Government basis to address issues concerning Indian
Tribal self-government, trust resources, Indian Tribal treaties, and other rights. As such, USACE
will make good faith efforts to engage Tribes to ascertain interest in USACE projects and obtain
information relevant to USACE Federal decisions.

The USACE Tribal Consultation Policy is composed of the following six principles: Tribal
Sovereignty; Tribal Responsibility; Government to Government Relations; Pre-Decisional and
Honest Consultation; Self-Reliance, Capacity Building, and Growth; and Natural and Cultural
Resources. Specific to this action, USACE New York District strives to establish relationships
that focus on successful communications and a collaborative process that ensures Tribal
involvement in project development and implementation.

USACE provided informational letters to points of contact for Native American Tribes in the
Study Area in letters dated 5 March 2025 to notify them of the proposed action. Letters were
sent to the Delaware Nation, the Delaware Tribe of Indians, and the Stockbridge Munsee
Community. In the letter to Tribes, USACE also extended the invitation for government-to-
government consultation. As described in the introductory letter and in accordance with NEPA,
NHPA, and USACE Tribal Consultation Policy, the District is providing the SHPOs, Tribes, the

62


https://www.nan.usace.army.mil/Media/Fact-Sheets/Fact-Sheet-Article-View/Article/487394/fact-sheet-aquatic-plant-control-program-vt/
https://www.nan.usace.army.mil/Media/Fact-Sheets/Fact-Sheet-Article-View/Article/487394/fact-sheet-aquatic-plant-control-program-vt/

Draft Integrated Letter Report and Programmatic Environmental Assessment
Federal Participation in Expansion of the Aquatic Plant Control Program in the State of Vermont

ACHP, and other relevant consulting parties the opportunity to review the NEPA document and
the NHPA Section 106 effects determination. In a letter dated 20 March 2025, the Stockbridge
Munsee Community accepted the District’s invitation to participate in the Program as a Section
106 consulting party. Per a request from the New York State Historic Preservation Office

(NYSHPO), the District will include the St. Regis Mohawk Tribe in all future consultation going
forward.
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SECTION 9 - RECOMMENDATIONS

Based on the information evaluated in this ILR/PEA, USACE selects Alternative 2, Expanded
APCP Cost Sharing Program, as the Recommended Alternative. The features of the
Recommended Alternative include cost-sharing in the expanded APCP throughout the State of
Vermont with the potential measures below:

Measure 1 — Mechanical Control

Measure 2 — Expanded Watercraft Inspection and Decontamination Stations
Measure 3 — Monitoring for Early Detection

Measure 4 — Drone Surveys

Measure 5 — eDNA Sampling and Detection

Measure 6 — Increased Public Awareness and Education

Measure 7 — Chemical Control (herbicide application)

9.1 MECHANICAL CONTROL

Once AIPS have established themselves in waterbodies, mechanical control is the most
effective measure for eradicating populations.

Vermont’s existing APCP within the Lake Champlain Basin utilizes both mechanical harvesting
and hand harvesting of AIPS. Generally, mechanical harvesting is implemented where large
mats of aquatic invasive plants have aggregated, while hand harvesting is used in more
sparsely infested areas and areas that are too shallow for harvesting machinery to operate in.

USACE recommends expanding the current mechanical control methods used within the Lake
Champlain Basin to include all applicable waterbodies within Vermont where mechanical
harvesting, hand harvesting, and/or benthic matting would be appropriate and effective.

9.2 EARLY DETECTION AND RAPID RESPONSE

Prevention is the first priority for addressing the threat of aquatic invasive species in Vermont.
This includes keeping contaminated watercraft from entering non-infested waterbodies within
the State. However, as prevention efforts fail and invasive species continue to invade
waterbodies within the State, advanced planning is needed to ensure an effective response.

As part of a comprehensive early detection and rapid response plan, USACE recommends a
combination of monitoring, drone surveys, eDNA sampling and analysis, and herbicide
application, where necessary (Measures 3, 4, 5, and 7).

9.3 WATERCRAFT INSPECTION AND DECONTAMINATION
STATIONS

Under Alternative 2, Expanded APCP Cost Sharing Program, seasonal watercraft inspection
and decontamination stations would be established throughout the State of Vermont at strategic
locations based on several factors: safety of personnel and public; ease of public access;
infrastructure availability for setting up facilities (electricity, water, restrooms, etc.); and
availability of suitable spaces for conducting decontamination procedures that do not pose any
threat to the environment. Although only water is used to decontaminate watercraft, stations are
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set up in parking lots, gravel pits, or other areas where water runoff does not present an
environmental concern.

The establishment of watercraft inspection and decontamination stations throughout the State
will aid in building a multi-layered line of defense, preventing the spread of AIPS both from out
of state into Vermont and from waterbodies in Vermont to others within the State.

9.4 PUBLIC AWARENESS AND EDUCATION

Public awareness and education regarding the seriousness of aquatic invasive species is an
important element of the ongoing efforts to prevent further spread into, out of, or within the State
of Vermont. USACE recommends the following pertaining to public awareness and education:

e Continue to implement AIPS ad campaigns to obtain greater consistency and better
recognition with boaters and visitors to waterbodies throughout the State of Vermont.

e Provide brochures, literature, and ads about AIPS in State fishing and boat license
applications and at recreational boating outlets, events, inspection stations, as well as
visitor centers.
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SECTION 10 — ROLES AND RESPONSIBILITIES

This Section generally describes how the expanded APCP would function. Upon review and
approval of the ILR/Pmatic EA, USACE will execute the Aquatic Plant Control Program Project
Partnership Agreement (PPA) with the non-Federal sponsor (VTDEC). PPAs expire one (1) year
after their effective date and must be renewed.

Annually, if Federal funds for the cost-share program are available and have been received by
USACE, USACE would send a letter to the non-Federal sponsor asking for an annual work plan
for the upcoming APCP season. During the annual work plan preparation, USACE and the non-
Federal sponsor would engage in an evaluation process to ensure that the non-Federal
sponsor’s anticipated AIPS prevention and control activities are eligible for the cost-share
program. This evaluation process includes coordination with the non-Federal sponsor and
considers specific budgets and statutory authorities. To be considered for this cost-share
program, the APCP activities must be located in applicable areas of the State of Vermont and
provide the highest likelihood of preventing the spread of AIPS into, out of, or within the State.

After the annual work plan has been reviewed and approved by the USACE project manager
and environmental compliance groups, USACE would then work with the non-Federal sponsor
to (1) ensure Federal appropriations can cover the requested budget amount and (2) to draft a
statement of work that contains their anticipated AIPS prevention and control activities for the
period of performance (typically 1 year). After the statement of work is finalized and approved by
USACE, the statement of work will be signed by the non-Federal sponsor and USACE. Signing
the statement of work will obligate the funds to make them available for reimbursement for the
period of performance covered by the statement of work.
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SECTION 11 - LIST OF PREPARERS

Team Member

Role

Terence Fung

Economist

Kailey Loughran

Cultural Resource/Archaeologist

Daniel McSweeney

Planner

Kimberly Rightler

Endangered/Threatened Species; Essential Fish Habitat

John Sulich

NEPA Lead, Main Report Preparer
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Not Likely to Adversely Affect Determinations
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Cultural Resources Phase IA Investigation
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1. Introduction
1.1 Study Purpose

The U.S. Army Corps of Engineers, New York District (District) is evaluating the
Expansion of the Vermont Aquatic Plant Control Program (APCP). The purpose of the APCP
Study is to control invasive aquatic plants — particularly but not limited to water chestnut and
Eurasian milfoil —in the Connecticut River, Hudson River, Lake Champlain, and Lake
Memphremagog watershed drainage basins and minimize their adverse ecological, economic,
and recreational effects. The District Environmental Analysis Branch has conducted a Phase IA
cultural resources investigation in support of the preparation of cultural resources sections and
appendices for the Combined Feasibility Study and NEPA Document. A Programmatic
Environmental Assessment (EA) has been prepared in accordance with the National
Environmental Policy Act of 1969 (NEPA) to evaluate environmental impacts and determine the
potential for significant impacts related to any proposed undertaking.

USACE has determined that there is Federal interest in partnering with the State of
Vermont to continue and expand the APCP to increase the effectiveness of future and ongoing
invasive aquatic plant control measures in the State of Vermont. In accordance with Section
106 of the National Historic Preservation Act (NHPA) of 1966, as amended, its implementing
regulation 36 CFR Part 800, this program will undergo review by the Vermont State Historic
Preservation Office (VTSHPO) for evaluation of potential impacts to cultural resources that may
be listed on or eligible for the National Register of Historic Places (NRHP).

The APCP is authorized by the River and Harbor Act of 1958 (PL 85-500, Section 104)
which recognizes the severe impact that aquatic invasive species can have on our national
economy, public health, wildlife, and agriculture and includes continuous research into efficient
methods for aquatic plant control. The expanded measures will be cost-shared with the
Vermont Department of Environmental Conservation (VTDEC), the non-federal sponsor for the
APCP.

This report is organized into the following sections:

e Section 1 —Introduction — presents the Program description, the investigations
undertaken, and conformance to regulations and guidelines;

e Section 2 — Environmental Setting — explores the environmental history and current
ecological conditions of the Study Area;

e Section 3 — Research Methods — provides an overview of the methods undertaken
during the Phase IA investigation and previous cultural resources reports that were
consulted;

e Section 4 — Cultural Contexts — describes the socio-cultural developments as they relate
to Pre-Contact and historic periods;

e Section 5 — Existing Conditions — presents the data on recorded cultural resources within
the Study Area;



e Section 6 — Management Guidance and the Section 106 Process — establishes next steps
for managing cultural resources in accordance with Section 106 and potential impacts of
the Alternatives;

e Section 7 —Summary and Recommendations — summarizes the Phase IA Investigation
findings and presents recommendations for future work;

e Section 8 — References Cited.

1.2 APC Expansion Description

Infestations of aquatic invasive species (AlS) in Vermont date back to the 1940s and
1950s when water chestnut and yellow floating heart were first identified in southern Lake
Champlain. The two species were presumed to have infiltrated the waterbody through the
Champlain Canal. A water chestnut control program was implemented in the 1950s and proved
successful as only eight bushels of chestnut were hand pulled in 1967. However, the program
was terminated in 1971 and water chestnut populations correspondingly increased. On the
northern portion of Lake Champlain, AlS infestations date back to the early 1960s when
Eurasian watermilfoil was identified in St. Albans Bay. Since that time Eurasian watermilfoil
populations have spread to several nearby lakes (USACE 1981).

The District began investigating aquatic plant control solutions for the Lake Champlain
Basin in 1979. In June of 1981, the District released the Lake Champlain Aquatic Nuisance
Control Program State Design Memorandum and Environmental Assessment (EA), the purpose
of which was to delineate a control program, determine costs and benefits, and evaluate
economic and environmental impacts associated with such a program. The Department of the
Army and the State of Vermont entered into an Aquatic Plant Control Agreement on May 13,
1983 to cooperate in the implementation of a cost-shared APCP for Lake Champlain.

The principal objective of the program was to provide and maintain access in high public
use and navigational areas, including marinas, yacht clubs, commercial docks, boat ramps, large
concentrations of private dockage serving shoreline communities, and public swimming areas
or similar identifiable water-contact-related areas serving the public. Aquatic plant control in
Lake Champlain and the surrounding basin was accomplished through hand harvesting plants
and the use of mechanical devices (e.g., harvesters, suction devices, or cutters) among other
measures. Based on studies of submerged aquatic plants and potential control methods
identified, hand harvesting and mechanical harvesting were found to be the most appropriate
practices for Lake Champlain. Surveys and investigations were also conducted to determine the
presence and spread of submerged aquatic plants in the Lake Champlain basin. Public
notification activities were carried out to inform government officials, the media, and the
general public of program activities and other related topics of interest. Such activities have
included seminars and the preparation and distribution of educational materials. A general
public education and outreach program was also conducted to enhance spread prevention
efforts (VTDEC 2024).



During the first ten years of operation, the APCP concentrated on work only in Lake
Champlain. However, during that time invasive aquatic plants had continued to spread
throughout the entire Lake Champlain basin. Addressing the problem from a basin-wide
perspective was crucial for running a successful program. In 1994, the Vermont APCP was
expanded to the entire Lake Champlain Basin to address other waterbodies with infestations of
Eurasian watermilfoil and water chestnut within the watershed (VTDEC 2024).

In August of 2024, the District executed a Project Partnership Agreement (PPA) to
expand the APCP from the Lake Champlain Basin to the entire state of Vermont. The Study Area
now encompasses the state of Vermont, which consists of four watershed drainage basins: the
Connecticut River basin, the Hudson River basin, the Lake Champlain basin, and the Lake
Memphremagog basin (Figure 2). The Study Area consists of federal, state and local
government owned waterbodies, their immediate shorelines and vehicle access points, and
reservoirs of cooperating water-related infrastructure facilities (e.g., hydroelectric generation).
The Study Area will also extend into portions of the shorelines of the states of New York,
Massachusetts, and New Hampshire, as well as the province of Quebec, the extent of which will
be further defined as the program develops.

Currently, the threat of AIS exists throughout the entire State of Vermont and is not
limited to the Lake Champlain Basin, which had historically been managed under the cost-
shared APCP. In 2007, Eurasian watermilfoil was identified in the Connecticut River; and in
2018, starry stonewort was identified in Lake Memphremagog and Lake Derby. These
discoveries are of particular concern to Vermont as these waterbodies have the capacity to
further spread AIS throughout the State. The Connecticut River runs the entire length of
Vermont and is fed by many smaller rivers and tributaries further inland, all of which are
vulnerable to AlS proliferation from the main stem. Lake Memphremagog is subject to
significant boating activity, with many boats being used in other Vermont lakes. As such, Lake
Memphremagog is a potential vector for AlS spread to any waterbodies that share boats with
the Lake (VTDEC 2024).

Aguatic invasive plant infestations grow prolifically and, once established, hamper
navigation, irrigation, and drainage; limit water-related recreational activities; reduce fish and
wildlife habitat; degrade the aquatic ecosystem and water quality; diminish riparian land
values; threaten public health; and increase operation and maintenance costs associated with
water-related infrastructure. As such, prevention of the spread of AIS throughout the State of
Vermont is a priority for the VTDEC.

The Proposed Action includes the following aquatic invasive plant species (AIPS) control
measures:

J Measure 1 — Mechanical Control
J Measure 2 — Expanded Watercraft Inspection and Decontamination Stations
J Measure 3 — Monitoring for Early Detection

. Measure 4 — Drone Surveys



J Measure 5 — eDNA Sampling and Detection
) Measure 6 — Increased Public Awareness and Education
o Measure 7 — Chemical Control

a) Measure 1 — Mechanical Control

Mechanical control measures can consist of several types of different methods including hand
harvesting, harvesting conducted via equipment, and the use of benthic matting. The hand
harvesting method is typically limited to where the growth density is sparse and cover a small
area (less than 0.25 acres), or in areas that may be inaccessible to equipment such as
harvesters.

Mechanical harvesting uses devices and machines to harvest the targeted AIPS. Mechanical
devices can include floating booms, underwater cutters, hydro-rakes, rotavators, suction
harvesters and mechanical harvesters. Mechanical harvesters are generally used for dense
stands and/or larger acreages of AIPS beds.

Suction harvesting involves a trained diver hand harvesting AIPS by using a suction line that
collects and bags the plant material. This method is reserved for small, scattered infestations to
moderate infestations under one acre. Hydro-raking is rarely permitted in Vermont due to the
level of disturbance it can cause to substrate. When permitted, it is usually limited in scope.

Benthic matting includes installation of a barrier at the bottom of a waterbody with the intent
of blocking sunlight from reaching the water’s sediment layer and making sediments
inhospitable for plant growth. Implementation of benthic matting is mainly utilized around
docks and marinas. Coverage is on average less than 0.25 acres and use of matting is limited to
between July 1 through October 30.

b) Measure 2 — Expanded Watercraft Inspection and Decontamination Stations

Vermont Department of Environmental Conservation sponsors the Vermont Public Access
Greeter Program that utilizes paid public access monitors staffed at public access points on
various waterbodies. Greeters are tasked with inspecting intercepted watercraft and removing
identified aquatic invasive species. Greeters are also hired to provide waterbody users with
information about aquatic invasive species.

Certain Vermont Public Access Greeter Program stations include decontamination stations
consisting of high-pressure hot water used for removing identified AIPS from intercepted
watercraft.

c) Measure 3 — Monitoring for Early Detection

Early detection is focused on searching for the presence of AIPS before they are able to
establish and begin reproduction. Monitoring methods can include a variety of approaches, but



the most frequent approach is to physically search for AIPS in areas judged at high risk of
infestation. This includes shoreline and dock surveys for invasive aquatic plants, snorkels
surveys, as well as boat-based surveys. Tools used in early detection investigations include nets,
rakes, and other hand tools.

d) Measure 4 — Drone Surveys

Drone surveys are conducted over certain waterbodies, such as Lake Champlain, to identify
infestations before they can establish in an area and reproduce.

e) Measure 5—eDNA Sampling and Detection

In environmental deoxyribonucleic acid (eDNA) monitoring, biologists collect subsamples from
surface tows at high-risk sampling sites into standardized eDNA collection vials. The eDNA
subsamples are processed to detect presence of AIPS DNA particles in the subsampled water,
with the intent to increase efficiency and more rapid turn-around of results to improve
response and reaction timing if results indicate the presence of AIPS DNA.

f) Measure 6 — Increased Public Awareness and Education

VTDEC works to promote public awareness of the existence and risks associated with aquatic
invasive plants. Public outreach includes ad campaigns which are aimed at keeping boats free
from AIPS. Signs are placed at boat ramps and other strategic places in an effort to reach the
key targeted audience along with stocked brochure boxes. A common outreach slogan is
“Clean, Drain, Dry.” VTDEC supports public workshops to increase aquatic invasive species
awareness in local communities. These outreach efforts have not been cost-shared through the
existing APCP.

g) Measure 7 — Chemical Control

Although chemical control is not used by VTDEC as a routine measure for dealing with AIPS,
VTDEC has the ability to issue permits for pesticide use related to aquatic invasive species,
particularly in a rapid response capability.

ProcellaCOR was first permitted for use in 2019 and has been the only aquatic herbicide
permitted for use by VTDEC since 2020. As such, ProcellaCOR is currently the most commonly
used aquatic herbicide for treating invasive aquatic plants in Vermont and is typically the only
one considered for use during permit application review.

1.3 Areas of Potential Effects (APE)

An Area of Potential Effects (APE) is defined as the “geographic area or areas within
which an undertaking may directly or indirectly cause alterations in the character or use of
historic properties, if any such properties exist” (36 Code of Federal Regulations [CFR] §
800.16(d)). The Programmatic EA evaluated a variety of measures, for APCP expansion to be
implemented throughout waterbodies spanning the entire State of Vermont. Locations are



selected each year by the VTDEC based on field research identifying hotspots or problem areas
therefore the location of the proposed activities is subject to change depending on fluctuating
conditions. Vermont is home to 800+ lakes, 23,000+ miles of rivers and streams, and 300,000
acres of wetlands (VTDEC 2024). The more notable waterbodies in the State include Lake
Champlain, Lake Memphremagog, and the Connecticut River. These waterbodies are the
namesakes of three of the four major watersheds in the State, with the fourth being the
Hudson River watershed located primarily in New York (Figure 1). Due to the programmatic
nature of the analysis, the APE was broadly defined as all areas within waterbodies and around
the shorelines of waterbodies where the proposed activities may occur. This approach
considers any and all archaeological or architectural resources that may be present in the
location of proposed activities.

2. Environmental Setting
2.1 Physiography

The Study Area encompasses the entire state of Vermont, which comprises 9,250 square
miles of land and 365 square miles of water. Vermont is characterized by five distinct
physiographic regions, categorized by geological and physical attributes: the Northeastern
Highlands, the Green Mountains, the Taconic Mountains, the Champlain Lowlands, and the
Vermont Piedmont (Doolan 1996). The Northeastern Highlands region is dominated by
northern hardwood forests and consists of parts of Caledonia, Essex, and Orleans Counties in
the northeastern corner of the state, bordered by Canada and New Hampshire. The Green
Mountains are centrally located in the state and represent part of the Appalachian Mountain
chain that extends from the southeastern United States into Canada and make up the coldest
climate and highest annual precipitation in the state. The Taconic Mountains region borders
New York and has a variable climate and consist of hardwood, spruce, fir, hemlock, and white
pine forests. The Champlain Lowlands region has one of the warmest and driest climates in
Vermont and is characterized by clay soils, wetlands, and limited forested lands. The Vermont
Piedmont region has a moderate climate and topography and is known for its temperate forests
between the Green Mountains and the Connecticut River Valley. Land use within all regions is
predominantly rural, forested, and agricultural.

The Vermont bedrock is composed of schists, slates, marbles, granites, gneisses, quartz,
and sandstones (VTDEC 2024). The Vermont archaeological record indicates that quartz,
quartzite, chert, jasper, rhyolite, slate, and argillite were quarried for stone tool making during
the Pre-Contact Period (Dowd and Trubitt 1990). Eighteenth and nineteenth century agriculture
and lumbering activities have had a significant geological impact on Vermont soils. Prime
agricultural soils abound in floodplain zones and on some of the higher terraces, and several
studies have demonstrated these are highly correlated with prehistoric and historic habitation
sites (Ward 1965; Woods 1987:280-281). Even though more water entered drainage systems as
a result of deforestation, this resulted in irregular and more rapid runoff, which left Vermont
drier at most seasons of the year than it had been before. Today, Vermont is much more
forested than it was in the nineteenth century. Evergreens such as pine, spruce, fir, hemlock,



and deciduous species like maple, elm, birch, beech, oak, ash, cherry, and butternut dominate
the landscape (Dowd and Trubitt 1990).

2.2 Hydrology

Vermont has four major drainage basins: the Hudson River, Lake Memphremagog, Lake
Champlain, and the Connecticut River drainage basins (Figure 2). The Hudson River Drainage
Basin consists of the Batten Kill, Hoosic, and Walloomsac sub-basins. The basin is in
southwestern Vermont and drains Bennington County and a small portion of Windham County.
The length of the Hudson River in Vermont is approximately 24 miles. The Vermont portion of
the Batten Kill watershed drains much of northern Bennington County and has an area of about
200 square miles. A total of 207 square miles of the drainage area of the basin is located in the
New York portion of the watershed. The Batten Kill, Walloomsac, and Hoosic Basins are
predominantly covered by forest (81.8%) while agricultural lands cover 5.9%, developed lands
cover 5.8% (including the interstate and roads), and wetlands cover 4.5%. Washington County
contains the upper reaches of the Winooski River, an east-west corridor that people used to
travel between the Lake Champlain-Hudson River Valley and the Connecticut River Valley
(Dowd and Trubitt 1990).

The Lake Memphremagog drainage basin covers approximately 589 square miles and its
waters flow north into the Saint Francis River. The majority of the watershed flows into Lake
Memphremagog, a shared waterbody with Quebec, or into the Tomifobia River which flows
into Lake Massawippi. The Lake Memphremagog, Tomifobia and Coaticook Watershed is a
predominantly forested landscape. Forested land covers about 65% of the Basin while about
7.7% is wetlands and 4.7% is open water. Developed and agricultural land cover about 5.3% and
14% of the Basin, respectively. A basin wide analysis of land use change from 2001 to 2019
showed some small changes in land cover over this time including an increase in cropland
acreage, developed lands, and wetlands and decreases in pasture and forested lands.

The Lake Champlain Drainage Basin consists of 8,234 square miles and includes portions
of Vermont, New York, and the Province of Quebec. Lake Champlain occupies an area of 435
square miles, has 587 miles of shoreline, and is one of the largest freshwater lakes in the United
States (USACE 2017). Lake Champlain originates in Whitehall, New York, then flows north
through Vermont to its outlet at Richelieu River in Quebec. Water then flows north to the St.
Lawrence River and drains to the Atlantic Ocean at the Gulf of St. Lawrence. Lake Champlain is
approximately 120 miles long and 12 miles wide at its widest point, Mallets Bay. Forested land
covers about 56% of the basin while about 8% is wetlands and 8% is open water. Developed
and agricultural land uses comprise about 1.5% and 19% of the basin, respectively. Historically,
the Basin has been heavily farmed and 35% of the basin is still in agricultural use (USACE 2017).
General land uses within Lake Champlain include recreation (such as fishing, boating,
swimming, and water sports) and other water-dependent uses such as transportation via ferry
services.



The Connecticut River Drainage Basin is the largest watershed in New England, flowing
through New Hampshire, Vermont, Massachusetts, and Connecticut and spanning 11,260
square miles. Approximately 410 miles long and passing through New Hampshire, Vermont,
Massachusetts and Connecticut, the Connecticut River is the longest river in New England. It
starts at a small pond known as the Fourth Connecticut Lake in Pittsburg, New Hampshire and
empties into the Long Island Sound in Connecticut. Approximately 74% of the basin is forested.
Interspersed among the forests are patches of agricultural (6%) and urban (9%) lands, with the
highest-density population centers in the southern regions of the watershed, surrounding the
cities of Springfield, Massachusetts and Hartford, Connecticut. Hartford, 48 river miles (77 km)
upstream from Long Island Sound, is the most downstream city in the watershed, a unique
feature for major river basins of the northeastern United States, which usually have port cities
near their mouths. As a result, the Connecticut River estuary remains intact and is one of
international significance, having been named a Wetland of International Importance in 1994
under the Ramsar Convention.
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3.2 Architectural Study

Aboveground historic properties are defined as buildings, structures, or objects,
generally at least 50 years old or older, that are NRHP-listed, NRHP-eligible, or properties that
have not yet been evaluated for NRHP eligibility. In accordance with 36 CFR 60, a Historic
District is a geographically definable area, urban or rural, possessing a significant concentration,
linkage, or continuity of sites, buildings, structures, or objects united by past events or
aesthetically by plan or physical development. Historic Districts may also comprise individual
elements separated geographically but linked by association or history. Further information on
historic properties and districts in the Study Area are provided in Section 5.

In order to be considered eligible for the SRHP or NRHP a resource must be at least fifty
years of age (unless they are of exceptional significance), and must meet one or more of the
following criteria: Criterion A: Associated with events that have made a significant contribution
to the broad patterns of our history. Criterion B: Associated with the lives of persons significant
in our past. Criterion C: Embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic values, or that
represent a significant and distinguishable entity whose components may lack individual
distinction. Criterion D: Have yielded, or may be likely to yield, information important in
prehistory or history.

Because of the programmatic nature of the undertaking and the limited nature of VT
SHPO data available through digital sources, the District did not compile a list of historic
properties in the Study Area. According to datasets provided by the Vermont Open Geodata
Portal, a total of 368 State Register-listed historic districts are located in the state (Table 3).

Over the past several decades, the VT SHPO has conducted several historic context
studies for various cultural resources identified throughout the state. In 1971, the Vermont
Historic Sites and Structures Survey (VHSSS) was initiated to survey all historic resources in each
town that are SRHP eligible. The goal of the VHSSS was to document historic resources within
the state that are SRHP eligible. Information on the forms includes resource location, owner,
historic property names, architectural description, statement of significance, photographs, and
sketch map. Many historic resources that have been surveyed over the years are now SRHP-
listed. The VHSSS documentation is reviewed and approved by the VT SHPO, or Vermont
Division for Historic Preservation (VDHP), and the documentation is available for public viewing
and copying in the VDHP’s Resource Room at the National Life Building in Montpelier. The
survey was completed on a town by town basis, beginning in the southern part of the state and
then moving northward.



An early report entitled “Vermont Retreat History” provides an overview of the historic
and architectural significance of summer resort towns throughout Vermont, using the Town of
Greensboro in Orleans County as a case study (Clifford 1987). The assessment outlines the
development of the Vermont summer resort industry, which began as a means of revitalizing a
rapidly declining agricultural economy in the late nineteenth and early twentieth centuries. The
early twentieth century saw a growth of the middle classes who enjoyed shorter work weeks,
longer vacation time, and a desire and ability to escape from the dense urban environments.
Greensboro represents one of the earliest summer resort communities in Vermont and
symbolizes the growing appeal of the simple rustic cottages that created a sense of communion
with nature (Clifford 1987, 35). The architectural characteristics of the summer resort
structures at Greensboro mostly embody the Adirondack, bungalow and vernacular styles,
featuring a variety of stylistic elements such as wide and spacious porches, long sloping roofs,
and a lack of ornamentation, all of which are meant to convey simplicity and rusticity. Summer
resort cottages were designed to blend into the natural landscape with details such as exposed
rafters, cobblestone chimneys, and the use of natural wood finishes on the interior (Clifford
1987, 63). The report references contemporary literature on the history and architecture of
twentieth century summer homes to situate the Vermont summer cottages, many of which
remain well-preserved today, within the broader context of popular ideas about the summer
home in terms of both symbol and function (Clifford 1987, 104).

The VT SHPO completed a NRHP Multiple Property Documentation Form and historic
context study, "Growth of Government in Vermont, 1777-1940," to evaluate historic and
architectural resources relating to town, county, state, and federal government in Vermont
(Zirblis 1994; Gilbertson 1994). This multiple property listing was based on the VHSSS findings
and emphasized the importance of public buildings and the development of local government
control (Gilbertson 1994, 11). The historic context study was defined as a result of a public,
statewide planning process and provided an overview of early state institutions such as the
county court system and described the associated property types such as the town hall and the
evolution of its architectural styles from the eighteenth century into present day. The time
period for the historic context study is 1777, the date of Vermont's constitution, to 1945, the
end of World War Il. Since state legislation shaped the town and county units of government,
the State was the basic unit of government for this evaluation. The town hall was the main
property type to be documented for the multiple property listing, as several extant examples
date to the nineteenth century and are based on a specific function as a meeting place and are
used for annual town meetings, school meetings, and cultural and social events. Most of the
property type information about town halls was gathered from the VHSSS, with other
information from town histories. The requirements for integrity were based on NRHP criteria
and existing conditions assessments (Gilbertson 1994, 19).

The Vermont Agency of Transportation (VAOT) conducted a historic structure survey of
111 historic truss bridges in Vermont to establish a comprehensive preservation plan to
evaluate which of Vermont’s historic truss bridges are worthy of preservation and recommend
a preservation alternative for each bridge (A. G. Lichtenstein and Associates 1997). Vermont’s
assemblage of metal truss bridges is an impressive and valuable record of the evolution of



transportation networks in the state. They, along with the roadways they service, are tangible
testaments to the growth of the state and increased interconnectedness of society made
possible by technological advances through the late nineteenth and early twentieth centuries
(A. G. Lichtenstein and Associates 1997, 4). The construction dates for the truss bridges
evaluated for this study range from 1870 to 1943 and several designs and technologies are
represented, including several pony trusses, through trusses, and deck trusses. At the time of
survey, 54 bridges remained from the reconstruction campaign following the 1927 Flood (A. G.
Lichtenstein and Associates 1997, 2). Thirteen of Vermont’s fourteen counties are represented
by at least one truss bridge. This investigation prepared individual summary reports for 104
bridges that provides a breakdown of each bridge into several categories so that characteristics
such as size, age, design, geographic location and preservation cost. The study determined that
70 bridges can remain in use and should serve as the core group that will maintain the aesthetic
impact of the metal truss on the Vermont landscape. The study concluded that 66 of the
selected historic bridges can undergo preservation efforts to continue to serve vehicular traffic
at their current site, with four that can be potentially relocated to areas where traffic is less
demanding. This document provided decision makers with a valuable tool when mapping the
future of Vermont’s historic metal trusses (A. G. Lichtenstein and Associates 1997, 3).

The VT SHPO conducted a similar study entitled “Preserving Vermont Dams” to develop
a priority preservation plan for historic dams in Vermont (Louis Berger Group, Inc. 2000).
Recent concerns about water quality, aquatic habitat, and recreational opportunities in
Vermont that fueled calls for restoration officers and streams, which could include removal of
historic dams (Louis Berger Group, Inc. 2000, 18). Investigators compiled a preliminary list of
historic dams in Vermont, conducted field assessments of each, and developed historic contexts
to establish preservation criteria and identify historical significance. The study evaluated 278
dams in Vermont, including 16 mill dams dated between 1790 and 1860 and 17 mill dams dated
between 1861 and 1889 (Louis Berger Group, Inc. 2000, 12). The majority of twentieth century
dams were built for hydroelectric power. Nearly half of all dams evaluated for this study are
characterized as earthfill, but several are made of stone, timber, and concrete.

The “Religious Buildings, Sites, and Structures of Vermont” historic context study was
developed as part of the VT SHPQ'’s statewide historic preservation planning process and based
on the VHSSS. The study was used to inform a multiple property listing for National Register
nomination for several historic churches throughout Vermont (Gilbertson 2001, 19). NRHP
standards of integrity, existing conditions, and previous surveys — including the VHSSS — were
reviewed for this study and analyzed to develop property type information (Gilbertson 2001,
20). Church buildings, found in almost every Vermont town, are the physical evidence of the
history and patterns of religious and architectural practices in the state, New England, and the
nation from the time of first permanent Euro-American settlement in the late eighteenth
century to the present day. Some also tell of Vermont's civic life, having been built with large
open spaces to for services, meetings, and other governmental and educational uses. They are
among the most prominent buildings in each town, constructed on small lots facing village
greens, in village centers, as centerpieces of residential neighborhoods, anchoring commercial
districts, or located on rural parcels serving more remote congregations (Gilbertson 2001, 1).



Churches in Vermont in the historic period range in style from vernacular and
unadorned to high style Federal, Greek Revival, Gothic Revival, Italianate, Queen Anne,
Victorian Gothic, Neo-Classical, Neo-Gothic, and Colonial Revival, or a mixture of several styles.
They are built of wood, brick, or stone and may be small one-story buildings or large structures
with several stories and bell towers, steeples, or ornate spires. This assessment outlines several
architectural styles and time periods and provides examples of each (Gilbertson 2001, 2). In
general, churches will be individually NRHP-eligible because they reflect trends significant to
the broad patterns of religious history in Vermont, maintain a historic role in a community,
region, or the state, or are good examples of an architectural style or period, method of
construction, or the work of a master. To be determined eligible, churches should retain the
characteristic defining form, design features, and materials from the historic period, including
historic period changes or modifications. The study states they must be architecturally
distinguished and have become important landmarks over time, maintaining a physical
character that has added distinction to the Vermont landscape. The study emphasized the
appearance of these well-preserved historic buildings as a major part of the Vermont image,
and thus their importance over the years in attracting visitors to the state.

Another historic context study entitled “Building Styles in Vermont” was developed for a
historic survey of historic buildings in Vermont (Liz Pritchett Associates 2003). The analysis
provided an overview of the International Style, a prominent architectural style in Vermont
from the 1930s to the 1970s, and provided detailed descriptions of remaining properties that
embody this style. The evaluation discussed the results of field assessments and interviews with
architects and property owners, as well as a brief outline of Vermont’s architectural periods
over time (Liz Pritchett Associates 2003, 14).

The “Fire Stations of Vermont” historic context study provided an overview of the
institution of firefighting in Vermont and the evolution of firefighting equipment, tools, and the
firehouse design and structure as part of a NRHP Multiple Property Documentation Form
(Jamison et. al 2006). Firehouses clearly reflect the long history of firefighting in Vermont as
well as the social, political, economic, and technological trends associated with fire protection.
The introduction of firefighting is intricately connected to the settlement and development of
any community, and fire stations have held a vital place in Vermont towns since their first
construction and inception in the mid-nineteenth century. Vermont's historic firehouses were
built in response both to a growing public awareness of the need for improved fire protection—
often in the wake of a major fire—and to the changing equipment used for fighting fires. As the
nineteenth century progressed, Vermonters began to recognize the importance of fire
companies as towns began voting to provide public support for the volunteers by paying their
expenses, purchasing additional fire equipment, and erecting buildings to store the apparatus
(Jamison et. al 2006, 5).

The study discussed how the initial function of firehouses to protect equipment evolved
into social functions such as meeting spaces, sleeping and living quarters, and polling places.
Firehouse designs in Vermont vary by town and company, but several historical examples



survive. The study posited that Vermont fire stations may be individually eligible for the
National Register primarily under criterion A for their association with the broad patterns of
firefighting history in Vermont. In addition, it is expected that stations will be eligible under
criterion C for the distinctive characteristics of their period and property type. Firehouses also
are often eligible for the National Register as integral parts of historic districts and for reflecting
the architectural styles of their periods of construction (Jamison et. al 2006, 19, 23).

The VT SHPO conducted a survey of masonry arch bridges in Vermont to develop a
preservation plan and outline a workable process for decision-making regarding the future use
and maintenance of the bridges (VTrans2008). Masonry arch bridges comprise an especially
important category of historic bridges in Vermont, a state where stone artisans have long
proclaimed the value of the region’s granite and marble industries. Each bridge displays an
ancient structural and aesthetically distinctive design that represents an important part of
Vermont’s engineering heritage. The study developed a historic context for the bridges and
included recommendations for preservation strategies and treatment plans that can be
arranged in order of priority. Today, the public is encouraging engineers to design highways and
bridges that visually complement environmental contexts, and Vermont’s surviving stone arch
bridges can play an important role in that effort. The study outlined the review and planning
process for developing bridge preservation plans but cautioned that further discussion and
technical expertise will be needed (VTrans 2008).

The investigation entitled “Vermont Historic Sites and Structures Survey Report for
1950-1960 Vermont Military Department Resources at Camp Johnson and Vermont Army
National Guard Armory Complexes” is the first documentation of Vermont’s Cold War era
military resources and evaluates twelve historic armories, eight armory auxiliary buildings, two
historic rocket storage buildings at Camp Johnson, and the Vermont Army National Guard’s
headquarters in Colchester, VT (Sagerman 2010, 2). The primary objective of the survey was to
document all historic Vermont Army National Guard resources in Vermont that were not yet
evaluated for the State and National Registers of Historic Places. The survey consisted of site
assessments, visual inspections, photography, historic architectural evaluation, and a historic
context overview of military resources in Vermont. Each evaluation included the architectural
and structural descriptions as well as a statement of significance. All twelve of the surveyed
armories appear to be eligible for the State and National Registers of Historic Places under
Criterion A for their contribution to Vermont’s military history. The Bennington, Bradford,
Enosburg Falls, Morrisville, North Springfield, Swanton, Waterbury, Williston, and Windsor
armories also appear to be eligible for the State and National Registers of Historic Places under
Criterion C for their contribution to Vermont’s architectural history, specifically for their unique
appearance as mid twentieth century American International Style brick armories with two-
story drill halls (Sagerman 2010, 5).

The VTSHPO conducted a National Historic Landmark (NHL) inventory and status report
for all Vermont NHLs in 2014. NHLs are nationally significant historic places designated by the
Secretary of the Interior because they possess exceptional value or quality in illustrating or
interpreting the heritage of the United States. A total of 17 properties in Vermont are currently



designated NHLs. The purpose of the inventory and status report was to document the existing
conditions for each NHL and identify any potential preservation issues. The Socialist Labor Party
Hall was the only NHL determined to be under threat, as it experienced extensive flooding from
Tropical Storm Irene in 2011 and is at risk of future flooding that could potentially result in a
loss of integrity. The Socialist Labor Party Hall is significant for its association with socialist and
anarchist politics, labor organizations, and Italian immigrant heritage in the early twentieth
century. The town of Barre played a central role in the history of Italian anarchism and militant
unionism in the United States, and was the leading place of debates among anarchists,
socialists, and union leaders over the future direction of the labor movement in America. The
Socialist Labor Party Hall, as the primary site for these discussions, embodies the radical
heritage and the strength of the union movement during the early twentieth century. The
report noted that some repairs and flood proofing are complete and additional work was in
coordination with FEMA. All other NHLs are considered “satisfactory,” in that there are no
known current or potential threats to the historic resources (VT SHPO 2014).

The “Vermont Historic Rail Buildings” is a historic context study that evaluated the
existing conditions of twenty state-owned and state-supported rail related buildings in order to
prioritize maintenance, overcome challenges, and highlight the value of public investment in
Vermont’s heritage (O’Shea and Newman 2015, 4). Railroads have been an important
component of Vermont’s transportation system and economy since the first rail companies
were chartered in the state in 1832. Railroads brought dramatic changes to the Vermont
landscape, its community development, and to the economy. Villages along the rail line grew
quickly in response to the industrial, commercial, and manufacturing opportunities afforded by
the railroad. Communities and the economy developed around the confluence of rail lines and
shipping ports, in lockstep with an increase in rail traffic. This study involved site assessments,
field surveys, photographic documentation, and a historic context analysis completed by the
VTrans Historic Preservation Department. The evaluation provided an overview of railroad
architecture in Vermont with the understanding that additional research is required in order to
develop a proper typology and chronology of railroad depots. The rail buildings included in this
report represented a small sample of the railroad stations and buildings throughout Vermont.
The study recommended a more expansive investigation of railroad stations in Vermont in
order to verify and build upon the discussion of railroad architecture in this report (O’Shea and
Newman 2015, 9). The Vermont Agency of Transportation recognizes the significance of the
historic railroad buildings to the people and their collective heritage, and supports these values
through transportation enhancement grants and state maintenance responsibilities. The VT
SHPO also developed a historic context study for transportation in Vermont (Louis Berger
Group Inc. 2018). This study provided an overview of transportation periods in Vermont since
European settlement began in the seventeenth century, beginning with water transportation
and early overland roads and turnpikes, moving into railroad growth and expansion, and
concluding with automobile and air transportation.

3.3 Archaeological Study



Since the early twentieth century, USACE and others have undertaken several cultural
resource surveys to identify archaeological resources throughout the Study Area. The John's
Bridge site on the lower Missisquoi River was excavated in 1983 and yielded the earliest Archaic
materials known in Vermont, with four radiocarbon dates obtained at the site dating to
approximately 8,000 years ago (Thomas and Robinson 1983). Power and Petersen (1984)
conducted archaeological investigations at the Winooski Site (VT-CH-46) in the City of Winooski,
a hunting and fishing camp that yielded a previously unknown projectile point type in New
England, the Swanton corner notched point. Later Archaic materials, characterized in part by
another projectile point form - the side notched Otter Creek - probably represent a timespan of
about 5,500 to 5,000 years ago (Haviland and Power 1981:59-60). Other typical artifacts of this
“Vergennes Archaic" manifestation are ground slate projectile points, heavy woodworking
tools, atlatl weights, and plummets. Many dozens of these Archaic period sites have been
identified both in the Champlain Valley and in the Connecticut Valley. Perhaps the best known
sites are the Ketcham's Island Site and the Otter Creek No. 2 Site. Both sites also yielded
evidence of Archaic Period burial practices (Power and Petersen 1984:3).

The earliest inhabitants of what is now Vermont were Paleo-Indians - small nomadic
groups who hunted large game such as mastodon and musk oxen that were present at the end
of the last glaciation. The hunter's chipped stone tool kit included one particular artifact - a
fluted projectile point, hafted on a throwing spear - that was unique to this time period. The
Champlain Sea was a product of glacial activity, specifically the melting of the Laurentian glacial
mass. At its maximum extent, approximately 12,000 years ago, the Champlain Sea's waters
covered about 20,500 square miles (Haviland and Power 1981, 21). A few locations well to the
east of the Sea's maximum extent suggests the possibility that some groups might have been
hunting in Vermont around that time (Haviland and Power 1981, 29-31).

Both ceremonialism and apparent participation in long distance trade networks were
expanded considerably in the subsequent Early Woodland period, beginning sometime around
3,000 years ago. The conventional marker for this period is the introduction of pottery. In
common with some areas in the Northeast, information about the Early Woodland Period
comes mostly from cemeteries rather than habitation sites. Two of the four known cemeteries
in Vermont were located near each other on the lower Missisquoi River - the Swanton Site
(Perkins 1873) and the Boucher Site (Basa 1975). The remaining cemeteries, Bennett (Ritchie
1944) and East Creek (Gifford 1948), were located farther south on Lake Champlain in Orwell.
All showed lavish use of red ochre and contained elaborate and exotic grave goods. The sources
of raw materials from which many of the objects were made represent a broad geographical
spread, from the Ohio Valley to the Atlantic coast (Power and Petersen 1984, 5).

Data from the Winooski Site, along with the results of subsequent surveys (Thomas
1980), indicate that Middle Woodland groups in the Champlain Valley exploited a variety of
habitats, with larger settlements located on the lower reaches of major rivers and smaller sites
found in a variety of settings such as inland ponds or along small tributary streams, a land use
pattern suggestive of seasonal exploitation of different environments. The striking burial
ceremonialism of Early Woodland peoples was apparently not emphasized by Middle



Woodland groups, and by the end of the period, participation in trade networks also ceased
(Power and Petersen 1984).

In conjunction with USACE, the National Park Service (NPS) conducted a reconnaissance
archaeological survey of seven flood control areas in Vermont (Salwan and Cousins 1964). The
report details the location and surface characteristics of archaeological sites of Pre-Contact and
historic significance and an evaluation of these sites within the following reservoir areas:
Victory, Gaysville, and the Connecticut River drainage on the west side of the Connecticut River,
plus minor Local Protection Projects, including Waterbury, Rutland, and Roaring Branch of
Bennington. The results of the survey were largely negative. None of the areas surveyed yielded
evidence of Pre-Contact Period materials, or even individual artifacts, and only one—"The
Island” in the Connecticut River drainage area —contained significant historical materials. The
report provided summaries of the field surveys in each water control area and an account of
the colonial materials at The Island site, which represents an early example of an eighteen-
century village in the Connecticut River Valley of Vermont (Salwan and Cousins 1964).

The Connecticut River Valley archaeological record extends as far back as 12,000 years
ago (Hemmings 1985). The Connecticut River, the stem of New England's major drainage
system, flows about 360 miles from the Canadian border to Long Island Sound (Jahns 1947).
More than 190 miles of river border the states of Vermont and New Hampshire and were
heavily utilized as an important route of travel and a dominant feature of the landscape
throughout the Pre-Contact and historic periods (Wikoff 1985). During exploration and
settlement of the Upper Connecticut Valley, two sections of river and floodplain (the adjoining
meadows, subject to flooding each year or two) were well distinguished in travelers' accounts
and early maps. These were the Upper or Great Coos Intervales, near modern Lunenburg,
Vermont, and the Lower or Little Coos Intervales near Newbury. The Abenaki word Coos meant
"place of white pines", and the term intervale referred to meadows cleared of trees,
presumably the result of Native American agricultural methods. At Upper and Lower Coos the
river meanders across a relatively broad fertile floodplain, more than a mile wide at many
points. At Newbury, in the Lower Coos, the river makes a sweeping bend, some two miles in
length, called the Great Oxbow (Hemmings 1985).

Hemmings (1985) conducted an archaeological survey of the banks of the Connecticut
River from Moore Dam near Lower Waterford in Caledonia County to Wilder Dam at Hartford in
Windsor County, spanning approximately 65 miles. The goal of the survey was to locate and
record Pre-Contact and historic period sites along the riverbank. Excavations were conducted at
four previously identified sites to evaluate their extent, preservation, and significance
(Hemmings 1985, 16). Testing identified the presence of a shallow, buried, occupation zone
which yielded Woodland Period ceramics, triangular Levanna arrowpoints, flint flakes, and
sparse charcoal. One of the sites contained many substantial stone foundation blocks of a
nineteenth century farm building. A number of quartzite flakes, fire-cracked rock fragments,
and historic artifacts were recovered in 30-80 cm of silt and sand above bedrock. The survey
also recorded and investigated seven previously unidentified sites, the majority of which
represent a Woodland Period occupation (Hemmings 1985, 21).



Dowd and Trubitt (1990) assessed the archaeological potential of Mad River Valley and
evaluated several sites within the towns of Warren, Waitsfield, Fayston. The survey investigated
two previously identified Pre-Contact Period sites and identified and recorded five historic sites
(Dowd and Trubitt 1990, 14). Located in central Vermont, the Mad River Valley contains a
serpentine, sometimes turbulent river bordered by steep mountains. The valley's topographic
boundaries make it an ideal geographic unit for the study of both Euro-American and Native
American settlement. Mad River Valley is rich in archaeological resources ranging from those
created by early hunter-gatherer and later horticultural Native American populations who
settled the valley, to colonial and early industrial developments following European and Euro-
American settlement (Dowd and Trubitt 1990, 49).

The Mad River floodplain is an area with high potential for Pre-Contact Period sites
(Farley et al. 1988). In the floodplain, upper alluvial sediments are of recent origin, the result of
accelerated soil erosion and deposition brought about by manmade changes to the landscape
during historic times, such as lumbering and agricultural activities. These upper layers of the
floodplain are thus not expected to contain primary deposition; however, based upon the ages
of nearby floodplains and on the relationships between archaeological remains and geography
in western Vermont and eastern New York, Pre-Contact archaeological deposits may be buried
by up to two to three meters of recent sediments (Dowd and Trubitt 1990, 61).

In 1987, Middlebury College and the Sheldon Museum conducted an archaeological
study of eighteenth and nineteenth century Addison County, specifically the Middlebury and
Shoreham township areas. The goal of the survey was to record and describe the temporal and
spatial changes in settlement patterns and community development for Middlebury and
Shoreham. The study defined areas where historic resources are threatened, identified several
threatened archaeological properties, compiled specific historic documentation, and conducted
preliminary site surveys (Andrews 1987).

In 1995, the U.S. Department of Transportation (USDOT), in partnership with the U.S.
Federal Highway Administration and the Vermont Agency of Transportation (VAOT), released a
Draft Supplemental Environmental Impact Statement (EIS) for the Champlain Park Way Project.
The project would involve the construction of approximately 2.5 miles of highway known as the
Southern Connector/Champlain Park Way, commencing at the interchange of 1-189 with
Shelburne Street (US Route 7), and extending westerly and northerly to the intersection of
Battery and Main streets in the Central Business District of Burlington, Vermont (USDOT 1995).

A cultural resources survey was conducted for the project in 1977 and determined that
the proposed construction would have no effect on any significant archaeological resources,
provided that the project be relocated away from the Pine Street Barge Canal, a National
Register-eligible historic property. This survey also determined that the National Register-listed
Battery Street-King Street Neighborhood Historic District would not be impacted by the
proposed widening of Battery Street, to which the VTSHPO and ACHP concurred in 1978.
Archaeologists surveyed the area between Battery and Batchelor Streets, the Potash Brook



area, and two nearby tributaries and determined that the proposed project would have no
effect on Pre-Contact Period resources. While the VTSHPO concurred with this effects
determination, concerns were raised about the haul roads, waste and fill areas to be used in
the construction of this project (USDOT 1995).

In 2001, the University of Vermont Consulting Archaeology Program (UVM CAP)
completed an assessment of archaeological research conducted for the proposed Chittenden
County Circumferential Highway (CCCH) on behalf of the Vermont Agency of Transportation
(VAOT). From 1984-2000, UVM CAP completed Phase | site identification surveys, Phase Il site
evaluations, and Phase Ill data recovery studies related to various alignments and segments of
the CCCH corridor. These investigations identified 79 Pre-Contact Period sites, ultimately
amassing one of the largest assemblages of Pre-Contact sites ever studied as a result of a single
highway or development project in northern New England (Thomas 2001, 1).

The archaeological studies conducted for the CCCH constitute the largest archaeological
project ever undertaken in Vermont. The CCCH sites represent all periods of Native American
occupation in Vermont—Paleoindian, Archaic and Woodland. The sites provide an opportunity
for the study of archaeological resources in a variety of environments, as they range from small
hunting, provisioning and special purpose extractive camps to Late Woodland fall-winter base
camps, to the largest Paleoindian summer base camp in New England. The 23 Pre-Contact sites
in the eastern section of the final alignment represent multiple occupations that occurred over
a 10,000-11,000 year period, yielding irreplaceable information about some 500 generations of
Native American life and culture in Chittenden County and providing tangible links to how
people lived in Vermont since the end of the Ice Age. The contributions that data from these
sites have made to our understanding of cultural chronology, settlement systems, lithic
technology, environment, trade and long distance interaction (Thomas 2001, 153).

The review of archaeological literature reveals evidence of Pre-Contact Period occupation along
lake shores throughout Vermont. While a complete inventory of cultural resources in the Study
Area was not completed as part of this investigation, this review of previous investigations
across the State of Vermont was carried out to provide a context for an archaeological
sensitivity assessment and to summarize the general trends and settlement patterns evidenced
by available archaeological site data collected throughout the state. Previous archaeological
investigations and regional settlement pattern studies indicate that in the Lake Champlain
Basin, and elsewhere in Vermont, areas closest to wetlands, lakes, streams, and rivers provided
access to diverse fisheries, contained fertile floodplain soils suitable for horticulture, and
provided contact points for long distance traders (Thomas 2001, 20). Archaeological site
sensitivity modeling suggests these areas of high resource density exhibit at least a moderate
site density for Late Archaic, Middle Woodland, and Late Woodland period occupations
(Thomas 2001, 22). Areas within waterbodies or along the shorelines of waterbodies may
exhibit archaeological sensitivity for Pre-Contact materials in areas where deposits are deeply
buried, but their preservation tends to be affected by development, erosion, or burial as a
result of natural hydraulic processes. Therefore, certain areas within the APE for proposed



measures are believed to be archaeologically sensitive and will require an assessment of
impacts and an evaluation of the archaeological potential of historic properties. The VT SHPO
has identified thousands of recorded archaeological sites in the Study Area. While a list of all
recorded sites is currently unavailable, further review of the potential archaeological sensitivity
of the APE for proposed measures is forthcoming. Due to the sensitive nature of site locational
data, the specific locations of archaeological sites will not be reproduced as part of this Phase IA
investigation.

3.4 Review of Historic Maps

A sequence of eighteenth- and nineteenth-century maps was inspected to establish a
baseline for the discussion of the Study Area’s archaeological and historic sensitivity. The
review of late-eighteenth century maps suggests that while the southern counties of Vermont —
Addison, Bennington, Rutland, and Windsor — had established boundaries, the northern portion
of Vermont remained largely unsettled (Figures 3 and 4). Background research indicates the
Study Area was sparsely settled until the late nineteenth century, with much of the area
remaining agricultural or forested. The maps shed light on the degree to which the Pre-Contact
landscape might have been disturbed by historic and modern development, as well as how
modern development may have altered the types and locations of historic archaeological
remains that may be present within the project APE.

The review of historic maps and aerial photography indicated that much of the Study
Area remained undeveloped until the mid-nineteenth century (Figures 5 and 6). Maps of the
entire state provide few details on the sparsity of population at this time, as they merely
provide the early layout of town and county boundaries rather than the extent of settlement or
the relativity density of each geographic area. Figure 7 illustrates the expansion of railroads into
Vermont and shows the settlement of several additional towns located along the railroad lines,
suggesting demographic growth and an increase in the development of these areas. However,
county-wide maps produce much more refined results (Figures 8 and 9).

An 1856 map of Windham County, located along Vermont’s southern border, provides a
clear example of mid-nineteenth century settlement patterns in this portion of the state (Figure
8). Windham County was well populated at this time, with a larger portion of Windham County
residents inhabiting the western portion of the county and settling along the Connecticut River.
Windham County, situated in such proximity to Massachusetts, Connecticut and the rest of
New England, likely experienced more commercial and industrial development compared to
more remote portions of the state. An 1858 map of Caledonia County in northern Vermont
reveals an area that was predominantly agricultural (Figure 9). Although Caledonia County is
also located along the Connecticut River, it is significantly less populated than Windham County
and the towns were much sparser and larger in area, possibly due to being further north and
therefore further removed from economic activities downriver.

Unlike other parts of the Northeast, rapid development, settlement expansion, or
demographic growth did not occur in Vermont in abundance in the twentieth century. The



landscape of much of the state remains much the same as they did in the late nineteenth
century, when agricultural, commercial, and industrial activities reached their peak. Based on
the availability of historic maps, it does not appear that significant settlement occurred along
lake shores in Vermont. By the mid-twentieth century, much of the remaining farmland had
given way to recreational and residential development. Very few densely settled residential
areas or industrial-scale commercial areas exist in Vermont. The Study Area remains largely
rural, residential, and agricultural, primary fulfilling the roles of tourism and recreation that
Vermont has become well known for.

The historical maps show relatively little evidence for historical or modern disturbances
along the shorelines of waterbodies. Additionally, twentieth-century aerial photography does
not indicate any large-scale construction that would result in significant disturbance to
waterbodies throughout the state. Therefore, it is unlikely that any impacts or disturbances to
waterbodies or their shorelines have undermined the integrity of potential historical or Pre-
Contact archaeological remains that may be present. Any potential impacts or disturbances are
largely limited to construction of residential structures, camps, and recreational facilities. In
general, any previously unidentified Pre-Contact and historic archaeological resources along
such lakes may remain undisturbed. A more detailed review will be conducted once a plan is
selected.

Historic topographic maps reviewed included those prepared by the USGS and made
available via topoView online: Glens Falls, NY, 1950, scale 1:250000; Groveton, NH, 1986, scale
1:100000; Lake Champlain, 1950, scale 1:250000; Lewiston, ME, 1956, scale 1:1250000;
Montpelier, 1988, scale 1:100000. Larger maps were needed to cover the extent of the entire
Study Area. Smaller-scale maps will be reviewed for specific areas as exact measures are
proposed. Historic aerial imagery reviewed included photography made available by the USGS
via Earth Explorer online.
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Figure 3: “A Map of Vermont” by Stockdale and Morse (1794). Map courtesy of the Library of

Congress.



Figure 4: “Vermont” by Sotzmann, Bohn, and Schmidt (1796). Map courtesy of the Library of
Congress.



Figure 5: “Vermont, from Actual Survey” by Doolittle, A. & Lewis, S. (1810). Map courtesy of the
Library of Congress.
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Figure 6: “Vermont” by F. Lucas (1826). Map courtesy of the Library of Congress.
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Figure 7: “Map of the State of Vermont” by the Photo Engraving Company (1890). Map courtesy
of the Library of Congress.



Figure 8: “McClellan’s Map of Windham County, Vermont” by C. McClellan and Company and J.
Chace (1856). Map courtesy of the Library of Congress.




Figure 9: “Map of Caledonia County, Vermont” by H. F. Walling (1858). Map courtesy of the
Library of Congress.



4. Cultural Contexts
4.1 Prehistoric Context

During the Wisconsin glaciation, New England was covered by the Laurentide glacier,
which in Vermont began to retreat and melt about 13,000 years ago. Meltwater formed large
lakes in the Champlain and Connecticut valleys, termed Lake Vermont and Lake Hitchcock,
respectively, as well as smaller lakes in the upland valleys between them. These lakes had
relatively low biotic productivity and little in the way of edible resources to attract early
inhabitants. Around 12,500 years ago, glacial ice had moved north of the St. Lawrence Valley,
releasing the waters of Lake Vermont. A series of landscape adjustments occurred,
accommodating shifts in lake level, rises in surfaces by geologic rebounding and the formation
of present drainage patterns (Dowd and Trubitt 1990). Rising sea levels from the increased
meltwater caused flooding in the St. Lawrence and Champlain valleys and created a marine
Champlain Sea which reached its maximum extent about 12,000 years ago. It is after this date
that prehistoric people first began to venture north into Vermont.

Native Americans inhabited what is now Vermont for thousands of years prior to
Euroamerican settlement. At the time of contact, bands of western Abenakis lived throughout
Vermont. Our knowledge of Abenakis comes from ethnohistoric records of early chroniclers and
settlers and from archaeological investigations, but information about earlier Native American
groups must be gleaned solely through archaeological methods (Haviland and Power 1981;
Dowd and Trubitt 1990).

The Paleo-Indian period (10,000 - 7,500 B.C.) in Vermont is known mainly by isolated
finds of distinctive fluted projectile points. Paleo-Indian point finds in the Champlain Valley
appear to have strong associations with the Champlain Sea (Loring 1980). A fluted point found
in the project area, known as the "Moretown point" (Fowler 1954), provides direct evidence for
the presence of Paleo-Indians in the Mad River Valley (Dowd and Trubitt 1990). The best-known
Paleo-Indian site in Vermont is the Reagen Site, located on a bluff above the Missisquoi River in
the Champlain Valley. Chert, rhyolite, and jasper flakes and tools were found at the Reagen Site,
along with charcoal and fire-cracked rock in hearth features. Both fluted and nonfluted
projectile points were recovered, with the nonfluted points resembling late Paleo-Indian Piano
points found in the western United States. Although no radiocarbon dates were obtained from
this site, Haviland and Power (1981) estimate that the Reagen site may date to 10,000 years
ago. The environment at this time was a park-tundra environment with scattered growths of
spruce, fir, larch, and birch that would have supported fauna such as caribou and mastodon.
The marine resources of the Champlain Sea may also have acted as an attraction for Paleo-
Indian groups (Dowd and Trubitt 1990).

Little information exists on the time between the Paleo-Indian period and the Late
Archaic period in Vermont. Researchers are unsure if continuous occupation from the Paleo-
Indian Period into the Early and Middle Archaic Periods occurred in Vermont, or whether the
area was depopulated between about 9,500-7,000 years ago in what is known as the



population hiatus hypothesis. Haviland and Power (1981) suggest that Paleo-Indian populations
followed the marine resources north and east after the decline of the Champlain Sea around
9,500 years ago. In addition, environmental changes caused lowered productivity and diversity
in forests, and extinctions of mammals such as the mastodon after about 9,000 years ago.
However, Thomas (1980) notes that points similar in style to those found in the Early and
Middle Archaic in southern New England are found in collections from Vermont, so this time
period in Vermont requires further exploration (Dowd and Trubitt 1990).

About 7,000 years ago, the climate in Vermont became slightly warmer and dryer, with
forests characterized by more hardwood and nut trees. The Late Archaic period (6,000 to 3,000
years ago) was a time of reoccupation or increased occupation of the region. This period in
Vermont is best known by sites such as Ketcham's Island on Otter Creek. This site, as well as
others, belong to the Late Archaic period known as the Vergennes Archaic, which lasted from
approximately 6,000 — 4,500 years ago. Artifacts recovered from these sites include chipped
stone projectile points, ground slate points and atlatl weights, plummets, gouges, celts, and
adzes, as well as structures and burial features. The tool assemblages indicate that the
inhabitants engaged in hunting and processing of animal hides and meat, gathering of wild
plant products and foods, fishing, and heavy woodworking. This hunting-gathering-fishing
subsistence pattern established in the Archaic proved to be very successful and continued to
form the basis of Native American subsistence in Vermont until historic times (Dowd and
Trubitt 1990).

In the succeeding Woodland period (3,000 to 400 years ago), the hunting-fishing-
gathering subsistence pattern continued, but was supplemented with maize (corn) cultivation
1,000 years ago. Technological innovations marking this period include pottery and the bow
and arrow. The Early Woodland period is known primarily by data from cemetery sites rather
than from habitation sites in Vermont. A continuation of midwestern influences on burial
treatment is seen in the presence of cremation burials, use of red ochre, and Adena-type
artifacts included with the interments. Many of the artifacts found are made of non-local raw
materials, including copper from the Lake Superior area, stone from New York and Ohio, and
shell from the Atlantic Ocean, indicating interaction with other groups. Adena-type points are
found on these Early Woodland sites, made both from local and non-local stone (Dowd and
Trubitt 1990).

The best known Middle Woodland period site in Vermont is the Winooski Site, a large
habitation site located on a floodplain near Burlington (Power and Peterson 1984). This site
exhibits access to both marine and terrestrial resources and suggests two major occupations —
the first dating to A.D. 60-350, with the later, more intensive occupation dating to A.D. 500-
1000, based on the pottery types recovered. Although the Haudenosaunee began practicing
corn-beans-squash by A.D. 1100, corn horticulture is not found in Vermont until later. The Late
Woodland Donohue site, dating from A.D. 1470 to the seventeenth century, has evidence of
corn horticulture; corn cobs and fragments were found in the floral samples from the site, and
large globular storage pits were found at this site. However, corn horticulture in Vermont was
more of a dietary addition and did not instill radical change in subsistence, as hunting-fishing-



gathering subsistence patterns continued. During the Middle and Late Woodland periods, in
addition to small special purpose camp sites, there were large village sites, suggesting larger
population aggregates than previous periods (Dowd and Trubitt 1990).

4.2 Historic Context

In 1609, when the French explore Samuel de Champlain became the first recorded
European to visit Vermont (and the lake that would soon bear his name), he encountered
Mohawk, Mohican, and Abenaki inhabitants. The Abenaki maintained settlements at present-
day Swanton, in the Champlain islands, and along the Winooski and Connecticut Rivers. The
Abenaki lived in large, palisaded villages and practiced corn horticulture supplemented heavily
by hunting, gathering, and fishing. The seasonal round consisted of wintering in the villages,
followed in early spring by dispersal of small family groups to the upland hunting territories for
hunting. Spring was the time for maple sugaring and fishing, and by late April or May people
again congregated in the villages for the planting of corn. During the summer the fields were
tended and some fishing and hunting took place. In the late summer, green corn was harvested,
and nuts, acorns and berries were collected. The fall was again a time of movement to upland
hunting camps to hunt deer, moose, and furbearing mammals before wintering in the villages
(Dowd and Trubitt 1990).

At the time of Champlain's 1609 journey, there were two aboriginal groups who spoke
Eastern Algonquian languages living in what is now Vermont. The Mahicans, whose home
territory was the upper Hudson drainage, occupied the southwestern portion of the state; the
Western Abenakis, whose language is distinguished from that of Eastern Abenakis on the basis
of phonology, grammar and lexicon (Day 1978, 148; Haviland and Power 1981, 3-6), occupied
the rest of Vermont. Western Abenakis included the Missisquoi band and other bands located
on the major rivers in western Vermont, the Cowasucks of the upper Connecticut River, the
Sokokis of the middle Connecticut River and the Penacooks and Winnipesaukees of the upper
Merrimack River. At the time of earliest Indian-European contact, generally designated as 1609
in Vermont, each of the major Abenaki bands was associated with a sizeable village - usually
situated on bluffs close to water and nearby bottomlands suitable for corn agriculture. The
earliest known villages were palisaded for defense purposes (Day 1978: 149, 153). Population
estimates for the villages vary; a Sokoki village in the middle Connecticut Valley may have
included 500 people (Thomas and Robinson 1979), while about 300 may have occupied the
Missisquoi village, according to a mid-eighteenth century reference (Day 1981).

Champlain initiated an alliance between the Abenaki and the French, which was meant
to undermine the Iroquois Confederacy’s alliance with the British. This intervention in local
politics was ultimately responsible for the warlike relations that were to pit the Iroquois against
the French for generations. Champlain was followed by missionaries, traders, settlers, and
soldiers who identified rivers and other physical features of the Champlain watershed. Although
trading posts and forts were established by the Europeans in the seventeenth century, it was
only in the second half of the eighteenth century that significant numbers of Euro-American
settlers came into Vermont. Despite control of the strategic and fertile Lake Champlain Basin,



the French were primarily involved in the fur trade and gave less attention to colonization and
settlement than the British. Vermont attracted few European settlers in the seventeenth and
eighteenth centuries. By 1755, all of New France contained only 75,000 settlers, compared to
British America’s 1.5 million (Duffy et. al 2003, 5). At that time, however, native populations
had been decimated by a series of epidemics, especially smallpox epidemics, which took their
toll throughout the seventeenth and early eighteenth centuries. The fur trading industry also
served to disrupt native culture by making people dependent on European goods and by
involving the Abenaki in trade wars between the French and English. By the mid-1700s, the fur
trade had exhausted the supply of furbearing mammals in Vermont, and sale of land by
Abenakis opened the way to European settlement of the territory (Dowd and Trubitt 1990).

The French and Indian War (1754-1763) was the final British-French contest for the
North American empire and ended with a British victory that gave them sovereignty over what
was to become Vermont, a lightly settled frontier region saddled with conflicting claims fueled
by inaccurate maps supporting various royal charters. By the time the war ended with the
Treaty of Paris in 1763, both New York and New Hampshire were issuing patents and land
grants in present-day Vermont that often conflicted and overlapped with each other. In 1777,
following a series of conventions, delegates for the residents of present-day Vermont — an area
at the time known as New Connecticut — drafted a constitution and established a government
for what became known as the State of Vermont. However, Congress did not recognize
Vermont’s statehood until 1791 after Vermont paid $30,000 to New York to settle land
disputes.

Vermont became the fourteenth U.S. state on March 9t, 1791 and the first state with
no border along the Atlantic Ocean. Western Vermont depended on trade with Canada through
Lake Champlain, while eastern Vermont depended on the Connecticut River as its principal
commercial artery and aligned with the economic interests of New Hampshire and the rest of
New England. The early nineteenth century saw a rise in population and economic growth,
particularly in agriculture and lumber. Sheep farming made way for wool production and
woolen mills as a vital source of revenue. Dairy farming became a major economic pursuit that
continues today, shaping the state’s economy and landscape. Shipping milk, cream, cheese, and
butter by railroad broadened Vermont farmers’ marketing opportunities.

By the late nineteenth century, hundreds of miles of railroad tracks crossed the state as
a link between the Great Lakes Basin and the Atlantic seaports, bringing increased demographic
growth. The twentieth century brought about an increased focus on tourism and recreation in
Vermont, inspiring recurring efforts to stimulate the state’s economy. During the 1930s,
Vermont hosted a large number of Civilian Conservation Corps (CCC) camps which built
mountain roads and state parks, carved out early ski trails, and helped construct dams. While
Vermont’s landscape lacked the ruggedness and grandeur associated with the Adirondack and
White Mountains, its pastoral qualities were unmatched and became the focus of government
promotion, particularly during the summertime. The popularity of skiing after World War |l
owed much of its success to the arrival of the interstate highway system, converting Vermont’s
recreation industry from summertime to year-round activities.



The 1970 census was the first since 1810 to record more than a 10% increase in state
population, with the 1980 census showing even more rapid growth (Duffy et. al 2003, 10). More
recently, efforts have been made to retain Vermont’s pastoral landscape by encouraging the
preservation of much-heralded — yet rapidly disappearing — green pastures. Maple sugar
operations are one of the leading industries in Vermont today.



5. Existing Conditions
5.1 Cultural Resources Inventory

Cultural resources include buildings, structures, objects, districts, Pre-Contact and
historic archaeological sites, locations of important historic events that lack material evidence
of those events, and landscapes that convey cultural or traditional importance to social and
ethnic groups. Tables listing the recorded historic properties within the Study Area according to
the current NJHPO database are presented as follows:

Table 2 — National Historic Landmarks (NHLs) in the Study Area
Table 3 - SRHP Historic Districts in the Study Area

The Vermont Archaeological Inventory (VAI) lists approximately 5,000 archaeological
sites in the state of Vermont. Since 1966, more than 12,000 buildings, structures, sites, and
districts in Vermont have been nominated and listed to the National Register of Historic Places
(NRHP) and the Vermont State Register of Historic Places (SRHP). A total of 898 historic
properties in Vermont are NRHP-listed (NPS 2025). More than 30,000 historic and architectural
properties have been surveyed and added to the state’s inventory. As of 2014, a total of 18
historic properties in Vermont have been designated National Historic Landmarks (NHLs) (Table
2).

Currently, 368 historic districts in Vermont are SRHP-listed (Figure 10). The locational
data for any historic district or property that has yet to be evaluated for NRHP or SRHP
eligibility is not available at this time. Specific resource data will need to be consulted at a later
date once plans are established to determine the level of impact and potential for adverse
effects. Due to the sensitive nature of archaeological sites, no locational data is reproduced
here.

According to the National Oceanic and Atmospheric Administration (NOAA) Office of
Coast Survey’s Electronic Navigational Charts (ENC) shipwreck database, there are currently 34
recorded submerged shipwrecks within 1,000 meters of the Study Area (NOAA 2025). All
recorded submerged shipwrecks in the Study Area are located in Lake Champlain (Table 4). For
any potential control measures anticipated for Lake Champlain, further investigation will be
required to evaluate potential adverse impacts to shipwrecks that may be determined NRHP
eligible.

There are a total of 826 recorded lakes in the Study Area (VTDEC 2025). While a list of
lakes that will potentially receive APC treatment measures has not been developed, several
SRHP districts are located on or adjacent to one of several lakes throughout Vermont.



Table 2 — National Historic Landmarks (NHLs) in the Study Area

Name of NHL County Nearby Waterbodies
Brown Bridge Rutland None

Calvin Coolidge Homestead District Windsor None

Robert Frost Farm Addison None

George Perkins Marsh Boyhood Home Windsor None

Justin S. Morrill Homestead Orange None

Mount Independence Addison Lake Champlain
Rudyard Kipling House Windham None

Robbins and Lawrence Armory and Machine Shop | Windsor Connecticut River
Rockingham Meeting House Windham None

Rokeby Addison None

Round Church Chittenden None

Shelburne Farms Chittenden Lake Champlain
Socialist Labor Party Hall Washington None

St. Johnsbury Athenaeum Caledonia None

Stellafane Observatory Windsor None
Ticonderoga Steamboat Chittenden None

Vermont Statehouse Washington None

Emma Willard House Addison None

Table 3 — SRHP Historic Districts in the Study Area

District Name County
Albert Martell Place Chittenden
Alburgh Springs Center Historic District Grand Isle
Allenwood Chittenden
Apple Barns Historic District Rutland
Ascutney Mill Dam Historic District Windsor
Aspenhurst Historic District Orleans
Avalon Beach Historic District Rutland
Baptist Corners Historic District Chittenden
Barber Farm Chittenden
Barre Camp Historic District Chittenden
Barre Downtown Historic District Washington
Barre Street Granite District Washington
Bayley Historic District Historic District Orange
Bellows Falls Historic District Windham
Belmont Historic District Rutland
Benson Village Historic District Rutland
Berkshire Center Historic District Franklin




Berlin Corner Historic District

Washington

Bickford-Phillips Farm Chittenden
Binghamville Historic District Franklin
Boltonville Historic District Orange
Bonnet Street Historic District Bennington
Bordoville Village Historic District Franklin
Bostwick Farm Chittenden
Brick District Chittenden
Brick Row Historic District Bennington
Bridge Street Historic District Chittenden
Bridport Historic District Addison
Bristol Downtown Historic District Addison
Bristol Village Historic District Addison
Brown Ledge Camp Chittenden
Brownsville Historic District Windsor
Bryan Farm Chittenden
Bucklin Estate Chittenden
Bushey Farm Chittenden
Buttles-Brewster Farm Chittenden
Cabot Village Historic District Washington
Cambridge Borough Historic District Lamoille
Camp Rich Chittenden
Canal St/Clark St Neighborhood Historic District Windham
Castleton Corners Residential District Rutland
Cavendish Village Historic District Windsor
Cedar Beach Historic District Chittenden
Center Rutland Historic District Rutland
Central Street Historic District Chittenden
Cephas Kent Tavern Historic District Bennington
Champlain Valley Fair Grounds Chittenden
Chapman Farm Chittenden
Charlotte Center Historic District Chittenden
Checkerberry Green Historic District Chittenden
Chester Depot Historic District Windsor
Chester Main Street Historic District Windsor
Chittenden Village Historic District Rutland
Church Lane Historic District Chittenden
Church Street Historic District Rutland
Church Street Historic District Rutland
Church Street Historic District Rutland
Church Street Historic District Chittenden
Clarendon Springs Historic District Rutland




Clarendon Village Historic District Rutland
Clark Farm Chittenden
Clark Summer Residence Chittenden
Colbyville Historic District Washington
Colchester Village Historic District Chittenden
Commercial Center Historic District Chittenden
Conant Square - Pearl Street Historic District Rutland
Cookeville Historic District Orange
Corinth Center Historic District Orange
Cornwall Village Historic District Addison
Cottage Complex off Harbor Road Chittenden
Court Square Historic District Windsor
Court Street Historic District Addison
Craftsbury Common Historic District Orleans
Craftsbury Village Historic District Orleans
Crescent St. Historic District Washington
Crystal Haven Historic District Rutland
Cuttingsville Village Historic District Rutland
Day Farms Historic District Windsor
Depot Square Historic District Windsor
Depot Square Historic District Washington
Devino Farm Chittenden
Dorset Village Green Historic District Bennington
Downtown Richford Historic District Franklin
Dublin Corner Historic District Orange
Duvino Farm Chittenden
E.B. & A.C. Whiting Co. Complex Chittenden
East Alburgh Historic District Grand Isle
East Barre Historic District Washington
East Berkshire Historic District Franklin
East Brookfield Historic District Orange
East Calais Historic District Washington
East Corinth Historic District Orange
East Craftsbury Historic District Chittenden
East Franklin Historic District Franklin
East Granville Historic District Addison
East Hardwick Historic District Caledonia
East Middlebury Village Historic District Addison
East Montpelier Village Historic District Washington
East Randolph Historic District Orange
East Richford Historic District Franklin

East Topsham Historic District

Orange




East Wallingford Village Historic District Rutland
Eastern Lakeside Historic District Rutland
Eden Historic Camp District Lamoille
Eden Mills Historic District Lamoille
Elizabeth Mine Orange
Elm Street Historic District Addison
Enosburg Falls Downtown Historic District Franklin
Enosburg Falls Historic Railroad District Franklin
Enosburg Falls Orchard St/N Main St Historic District Franklin
Essex Center Historic District Chittenden
Essex Tree Farm Chittenden
Fair Haven Historic District Rutland
Fairfax Village Historic District Franklin
Fairfield Center Historic District Franklin
Fairlee Village Historic District Orange
Farnham-Atkinson Historic District Orange
Fellows Gear Shaper Housing Complex Windsor
Fletcher Center Historic District Franklin
Fletcher Company Village Washington
Florence Historic District Rutland
Fontaine Farm Chittenden
Four Corners Historic District Chittenden
Foxville Historic District Windsor
Francis LeClair Worker Houses Chittenden
Franklin Village Historic District Franklin
Georgia Center Historic District Franklin
Georgia Plain Historic District Franklin
Grafton Historic District Windham
Grahamesville Historic District Windsor
Granite Street Historic District Caledonia
Granville Village Historic District Addison
Greatwood Campus of Goddard College Washington
Green Bay Historic District Rutland
Green Bay Historic District Rutland
Green River Historic District Windham
Greensboro Bend Historic District Orleans
Greensboro Historic District Orleans
Grey Rocks Farm Chittenden
Hancock Village Historic District Addison
Harbor Hide-A-Way Chittenden
Hartland Three Corners Historic District Windsor
Hathaway Point Camp Historic District Franklin




Henry Carse Farm

Chittenden

Hinesburg Lower Village Historic District Chittenden
Holden Historic District Rutland
Holton and Kimball Hills Historic District Chittenden
Hougtonville Historic District Windham
Huntington Center Historic District Chittenden
Hyde Park Historic District Lamoille
Hydeville Historic District Rutland
Jeffersonville Historic District Lamoille
Jericho Corners Chittenden
Jericho Corners Chittenden
Jericho Depot Historic District Chittenden
Johnson Historic District Lamoille
Kent's Corner-Old West Church Historic District Washington
Kirby Farm Chittenden
Lincoln Street Historic District Chittenden
Lincoln Village Historic District Addison
Lincoln-Chestnut Street Historic District Orange
Long Point Historic District Addison
Lowell Lake Camps Windham
Lower Cabot Historic District Washington
Lower Graniteville Historic District Washington
Lower Granville Historic District Addison
Mackville Historic District Caledonia
Main Street Historic District Windham
Main Street Historic District Windsor
Main Street Neighborhood Historic District Addison
Manchester Center Historic District Bennington
Manchester Depot Historic District Bennington
Manchester Village Historic District Bennington
Maple Corner Historic District Washington
Maple Road Farm Chittenden
Maple Street Historic District Chittenden
Marble Street Historic District Rutland
Marshfield Village Historic District Washington
Maurice Brown Farm Chittenden
Mechanicsville Historic District Windham
Mechanicsville Historic District Chittenden
Medical Center Hospital of Vermont Complex Chittenden
Michniewich & Bishop Cottages Chittenden
Middlesex Historic District Washington
Middletown Springs Historic District Rutland




Miles Farm Chittenden
Mill Village Historic District Washington
Milton Boro Historic District Chittenden
Milton Falls Historic District Chittenden
Monkton Ridge Historic District Addison
Monktonboro Historic District Addison
Montgomery Center Historic District Franklin
Montgomery Road Historic District Franklin
Montgomery Village Historic District Franklin
Moscow Historic District Lamoille
Mt. Philo Inn Complex Chittenden
Neshobe Island Historic District Rutland
New Haven Village Historic District Addison
Newbury Village Historic District Orange
North Calais Historic District Washington
North Cove Historic District Addison
North Ferrisburgh Historic District Addison
North Ferrisburgh Historic District Addison
North Hero Village Grand Isle
North Hyde Park Historic District Lamoille
North Main Street Historic District Orange
North Main Street Historic District Chittenden
North Manchester Center Historic District Bennington
North Montpelier Historic District Washington
North Pleasant Street Historic District Addison
North Pownal Historic District Bennington
North Shrewsbury Village Historic District Rutland
North Winooski Avenue Bus Barns Chittenden
Northfield Falls Village Historic District Washington
Northwest Village Historic District Rutland
Norwich Village Historic District Windsor
Oak Street Historic District Chittenden
Old Route 7 Historic District Chittenden
Orwell Village Historic District Addison
Oxbow Historic District Orange
Panton Historic District Addison
Park Street Historic District Rutland
Park Street Historic District Chittenden
Park-Central Streets Historic District Orange
Patton Shore Historic District Franklin
Pawlet Village Historic District Rutland
Pearl Street Historic District Chittenden




Peru Village Historic District

Bennington

Pioneer Mechanics' Shops Chittenden
Pittsfield Village Historic District Rutland
Pittsford Mills Historic District Rutland
Plainfield Village Historic District Washington
Plant & Griffith Lumber Co. Chittenden
Pleasant Street Historic District Chittenden
Point of Pines Historic District Rutland
Pownal Center Historic District Bennington
Proctor Village Historic District Rutland
Proctorsville Historic District Windsor
Prospect Point Historic District Rutland
Putnamville Historic District Washington
Putney Village Historic District Windham
Quechee Village Historic District Windsor
Randolph Ave. Historic District Orange
Randolph Camp Historic District Orleans
Ransomvale Farms Historic District Rutland
Raymond Aube Farm Chittenden
Redmond Farm Chittenden
Rhodes Farm Chittenden
Ripton Village Historic District Addison
Riverside Greek Revival Complex Chittenden
Rochester Village Green Historic District Windsor
Rossiter Street Historic District Rutland
Roxbury Village Historic District Washington
Royalton Common Historic District Windsor
Saberville Railroad Workers Historic District Grand Isle
Salisbury Historic District Addison
Sand Bar Historic District Grand Isle
Sanderson Farm Chittenden
School St. Neighborhood Historic District Orange
School Street Historic District Chittenden
School Street/Park Terrace Historic District Chittenden
Seager-Dean Farms Historic District Rutland
Seymour Historic District Franklin
Shelburne Shipyard Chittenden
Shelburne Village Historic District Chittenden
Sheldon Creek Historic District Franklin
Sheldon Springs Historic District Franklin
Shoreham Village Historic District Addison
Shrewsbury Center Historic District Rutland




Smith Farm Historic District Orange
Smithville Historic District Windsor
South Barre Village Historic District Washington
South Hero Village Center Historic District Grand Isle
South Main Street Historic District Addison
South Main to South Pleasant Historic District Orange
South Main-Central St Historic District Washington
South Newbury Historic District Orange
South Randolph Village Historic District Orange
South Shore Historic District Orleans
South Strafford Village Historic District Orange
South Street Historic District Addison
South Tunbridge Village Historic District Orange
South Wallingford Historic District Rutland
South Woodbury Historic District Washington
South Woodstock Historic District Windsor
Southeastern Lakeside Historic District Rutland
Southeastern Lakeside Historic District Rutland
Spruce Gum Historic District Rutland

St. Albans Bay Historic District #1 Franklin
St. Albans Bay Historic District #2 Franklin
St. Joseph's Church & Rectory Chittenden
Starksboro Village Historic District Addison
Sterling Mill Historic District Lamoille
Stevens Mill Historic District Chittenden
Stockbridge Common Historic District Windsor
Stone Village Historic District Windsor
Stowe Lower Village Historic District Lamoille
Sumner Farr Farm Chittenden
Swanton Village Historic District Franklin
Swiss Host Motel and Village Chittenden
The Lake Elmore East Historic Camp District Lamoille
The Lake Elmore Historic District Lamoille
The Lake Elmore West Historic Camp District Lamoille
The Meadow Historic District Washington
The Wolcott School Street Historic District Chittenden
Thetford Center Historic District Orange
Thetford Hill Historic District Orange
Thompson Farm Chittenden
Thompson's Point Historic District Chittenden
Townshend Historic District Windham
Tree Camps District Windsor




Tunbridge Village Historic District Orange
Underhill Flats Historic District Chittenden
Upper Graniteville Historic District Orange
Upper Main Street Historic District Windsor
UVM Redstone Campus Chittenden
Venture Farm Chittenden
Vergennes Residential Historic District Addison
Vergennes West Main Street Historic District Addison
Vermont Hardware Co. Chittenden
Vermont Milk Chocolate Co. Chittenden
Vermont Railway Inc. Chittenden
Village Center District Grand Isle
Vine Street Historic District Washington
Virgin Avenue Historic District Addison
Waits River Village Historic District Orange
Waitsfield Village Historic District Washington
Wakefield Farm Historic District Chittenden
Wallingford Village Historic District Rutland
Warren Village Historic District Washington
Washington Village Historic District Orange
Water Street Historic District Windham
Waterbury Village Historic District Washington
Waterbury Center Historic District Washington
Waterbury Center- Village Park District Washington
Water-Pleasant St Historic District Washington
Weathersfield Bow Historic District Windsor
Wells River Historic District Orange
Wells Village Historic District Rutland
West Arlington Green Historic District Bennington
West Berkshire Historic District Franklin
West Brookfield Historic District Orange
West Castleton Slate Houses Historic District Rutland
West Church Street Historic District Caledonia
West Cornwall Historic District Addison
West Cornwall Historic District Addison
West End Montgomery Center Historic District Franklin
West Enosburg Village Historic District Franklin
West Kibbe Point Historic District Grand Isle
West Lincoln Historic District Addison
West Newbury Village Historic District Orange
West Pawlet Village Historic District Rutland
West Rutland Historic District Rutland




Westminster Historic District

Windham

Westminster West Historic District Windham
Weston Street Historic District Orange
Weston Village Historic District Windsor
Weybridge Hill Historic District Addison
Whitcomb Farm Chittenden
White River Junction Historic District Windsor
Williams Street Historic District Rutland
Williamstown Village Historic District Orange
Wilmington Historic District Windham
Windmill Motor Court Chittenden
Winnimere Historic District Orleans
Woodbury Center Village Historic District Washington

Table 4: Recorded Shipwrecks in the Study Area

County Number of Wrecks Location
Addison 2 Lake Champlain
Chittenden 22 Lake Champlain
Grand Isle 5 Lake Champlain
Rutland 5 Lake Champlain
Total 34




Figure 10: SRHP Historic Districts in the Study Area
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6. Effects to Cultural Resources

In order to determine the program’s effect to cultural resources at the programmatic
level the District evaluated each measure to determine the potential for the undertaking to
adversely affect cultural resources. Section 6.1 provides an overview of the alternative
measures under consideration.

6.1 Alternative Evaluation
Alternative 1: No Change to Current Practice (No Action)

A No Action Alternative is required as part of this study. Alternative 1 represents a
continuation of Vermont’s current practice, in which USACE would not participate in expanding
the APCP throughout the entire State. Since VTDEC currently manages several APCP measures
throughout the Lake Champlain Basin, the potential to effect cultural resources may exist.
However, given that Alternative 1 would only result in the continuation of current control
measures which impose no potential for ground disturbance, and no additional measures
would be implemented, the District has determined that Alternative 1 is unlikely to impact
cultural resources. If potential adverse impacts are identified at any point during the
continuation of current practices, additional investigation and consultation will be required in
accordance with Section 106 of the NHPA.

Alternative 2 — Expanded APCP Cost Sharing Program (Proposed Action)

Alternative 2, the Proposed Action, consists of expanding the APCP throughout the
entire State of Vermont. By sharing the costs of the expanded APCP, USACE and VTDEC would
more effectively be able to implement the Program. The Proposed Action would include the use
of mechanical control measures, watercraft inspection and decontamination stations, early
detection and rapid response measures, drone surveys, eDNA sampling and detection, chemical
control, as well as public awareness and education.

a) Measure 1 — Mechanical Control

Upon review of Measure 1, the District has determined, in accordance with NEPA and
Section 106 of the NHPA, that the proposed activities are unlikely to adversely affect cultural
resources. Since activities associated with hand harvesting, mechanical harvesting, and benthic
matting are unlikely to result in ground disturbance and are expected to be temporary in
nature, no adverse effects are anticipated for nearby historic properties, districts, or potentially
intact archaeological resources that may exist in the APE.

At this time, the District is making a Determination of No Effect on cultural resources
for Measure 1 as long as no ground disturbance occurs within previously undisturbed areas.



Additional consultation may be carried out with the relevant SHPO if this proposed measure
has a potential to result in ground disturbance within previously undisturbed areas. In
accordance with Section 106, the State of Vermont will initiate further consultation with the
appropriate SHPOs if required.

b) Measure 2 — Expanded Watercraft Inspection and Decontamination Stations

Upon review of Measure 2, the District has determined, in accordance with NEPA and
Section 106 of the NHPA, that the proposed activities are unlikely to adversely affect cultural
resources. The activities associated with expanding watercraft inspection and decontamination
stations are expected to be temporary in nature, will occur in previously disturbed areas, will
not involve the construction of new infrastructure, and are unlikely to result in ground
disturbance. Therefore, no adverse effects are anticipated for nearby historic properties,
districts, or potentially intact archaeological resources that may exist in the APE.

At this time, the District is making a Determination of No Effect on cultural resources
for Measure 2 as long as no ground disturbance occurs within previously undisturbed areas.
Additional consultation may be carried out with the relevant SHPO if this proposed measure
has a potential to result in ground disturbance within previously undisturbed areas. In
accordance with Section 106, the State of Vermont will initiate further consultation with the
appropriate SHPOs if required.

c) Measure 3 — Monitoring for Early Detection

Upon review of Measure 3, the District has determined, in accordance with NEPA and
Section 106 of the NHPA, that the proposed activities are unlikely to adversely affect cultural
resources. Any potential impacts resulting from the use of hand tools during early detection
investigations are expected to be minimal and temporary in nature, will not result in ground
disturbance and will likely occur in previously disturbed areas. Therefore, no adverse effects are
anticipated for nearby historic properties, districts, or potentially intact archaeological
resources that may exist in the APE. The District is making a Determination of No Effect on
cultural resources for Measure 3. Additional consultation may be carried out with the relevant
SHPO if this proposed measure has a potential to result in ground disturbance within previously
undisturbed areas. In accordance with Section 106, the State of Vermont will initiate further
consultation with the appropriate SHPOs if required.

d) Measure 4 — Drone Surveys

Upon review of Measure 4, the District has determined, in accordance with NEPA and
Section 106 of the NHPA, that the proposed activities are unlikely to adversely affect cultural
resources. No activities associated with the drone surveys have the potential for ground
disturbance. Therefore, no adverse effects are anticipated for nearby historic properties,
districts, or potentially intact archaeological resources that may exist in the APE. The District is
making a Determination of No Effect on cultural resources for Measure 4.



e) Measure 5 — eDNA Sampling and Detection

Upon review of Measure 5, the District has determined, in accordance with NEPA and Section
106 of the NHPA, that the proposed activities are unlikely to adversely affect cultural resources.
eDNA sampling is limited to non-intrusive water sampling and does not have the potential for
ground disturbance. Therefore, no adverse effects are anticipated for nearby historic
properties, districts, or potentially intact archaeological resources that may exist in the APE.
The District is making a Determination of No Effect on cultural resources for Measure 5.

f) Measure 6 — Increased Public Awareness and Education

Upon review of Measure 6, the District has determined, in accordance with NEPA and
Section 106 of the NHPA, that the proposed activities are unlikely to adversely affect cultural
resources. Public awareness and education are administrative in nature and therefore will not
result in adverse effects for nearby historic properties, districts, or potentially intact
archaeological resources that may exist in the APE. The District is making a Determination of No
Effect on cultural resources for Measure 6.

g) Measure 7 — Chemical Control

Upon review of Measure 7, the District has determined, in accordance with NEPA and
Section 106 of the NHPA, that the proposed activities are unlikely to adversely affect cultural
resources. Pesticide use does not result in ground disturbance and therefore will not result in
adverse effects for nearby historic properties, districts, or potentially intact archaeological
resources that may exist in the APE. The District is making a Determination of No Effect on
cultural resources for Measure 7.



7. Summary and Recommendations

In accordance with Section 106 of the National Historic Preservation Act (NHPA) of
1966, as amended, its implementing regulation 36 CFR Part 800, and the National
Environmental Policy Act (NEPA), a Phase IA investigation was conducted and consisted of
historic map analysis, historic property inventory, review of archaeological and historic
contexts, and an assessment of archaeological and historic sensitivity in the Study Area. The
District has reviewed previous investigations carried out in the Study Area and information
available on the Vermont State Historic Preservation Office’s (VTSHPO) cultural resources
database and has identified several National and State Register of Historic Places (NRHP/SRHP)
properties and districts in the Study Area. Due to the large size of the Study Area, the District
has not conducted additional cultural resource studies as part of this EA. The scale and scope of
the program has yet to be narrowed down to specific waterbodies, which will be selected for
plant control measures at a later date. The purpose of this Phase IA investigation was to
identify known cultural resources within the proposed study area. Cultural resources include
archaeological sites, buildings, structures, objects, or districts. A determination of the potential
for additional cultural resources was considered based on the prehistory, history, and
topography of each site; however, site-specific testing and assessment of effects will need to be
addressed on a site-by-site basis.

As designs are formulated, the District will be conducting an evaluation of the Area of
Potential Effect (APE) for all proposed measures to identify cultural resources that may be
affected by the APCP directly and indirectly and assess the effect each measure may have on
cultural resources. The Area of Potential Effect (APE) consists of areas that will be directly
affected by the proposed undertaking as well as areas that are visually affected. The District is
required to identify historic properties within the APE and determine if the proposed project
will potentially adversely impact those properties. Additional cultural resources assessments
may include further review of information, site files, and archival materials held by the VT
SHPO, local historical societies, libraries, municipal offices, tribal nations, the Vermont
Archaeology Heritage Center, and the Vermont History Museum.

The Study Area has been occupied for approximately 10,000 years and has been subject
to significant changes in land use for centuries, namely due to deforestation and agriculture.
The remains of this occupation may be encountered in many forms throughout the region and
may include standing historic structures, Pre-Contact Period and historic archaeological sites,
and historic landscapes. In general, waterbodies to be included in this program may contain a
variety of potentially significant resources depending upon the historic land use of the
properties and current site conditions. Based on available VT SHPO data, a total of 368 SRHP
historic districts, 18 National Historic Landmarks (NHLs), and more than 8,000 archaeological
sites have been recorded in the Study Area. Although the locational data for archaeological
sites in the Study Area is currently restricted, GIS data suggests that more than 60 SRHP historic
districts are located on or adjacent to waterbodies and their shorelines in the Study Area that
may be subject to plant control measures as part of the APCP. Because the specific location and



scale of the Proposed Action are not known at this time, it is possible that they will overlap with
NRHP/SRHP historic districts, properties, or archaeological sites located in and around
waterbodies throughout Vermont and the surrounding states. However, the District has
determined that the proposed measures are not likely to have an adverse effect on historic
properties because they are expected to be short term and temporary in nature and not likely
to create ground disturbance. Based on the District’s assessment, no additional work is
recommended at this time.

Because the program is based on the locations of waterbodies — some of which cross
state borders — the measures may be implemented in the surrounding states (Massachusetts,
New Hampshire, and New York). In accordance with Section 106, the District is coordinating
with the Vermont, New York, New Hampshire, and Massachusetts SHPOs. The District is also
coordinating with the Delaware Nation, the Delaware Tribe of Indians, the Stockbridge Munsee
Community, as well as several potential consulting parties, including but not limited to state-
recognized tribes and statewide historical groups (Appendix D.1). Continued coordination will
determine whether the SHPOs, Consulting Tribal Nations, or other consulting parties have
concerns with the findings of this report or concur with the recommendation for further
investigations to properly understand any impacts to the cultural resources that exist within the
APE. Future opportunities to identify additional stakeholders will arise at a later date as the
program is further developed. Additional public involvement will be conducted as part of the
public review of the EA under NEPA and will serve as the District’s Section 106 public
coordination. The final EA document will incorporate comments from SHPOs, tribes, or
consulting parties as appropriate.

As control measures and locations become definitively determined, they will undergo
studies to ensure NEPA compliance. At that time, each measure and location will also be
subject to appropriate culture resource studies to ensure compliance with Section 106 of the
NHPA. This work will be coordinated the appropriate SHPO(s). As a result, it is the opinion of
the District that a Memorandum of Agreement (MOA) or Programmatic Agreement (PA) would
not be appropriate for the current programmatic EA. Individual agreement documents may be
produced as the result of either the initiation of a feasibility study or cultural resource studies
at the selected locations. In accordance with the NEPA, Section 106 (54 U.S.C.USC Section
306108) of the National Historic Preservation Act of 1966, as amended (54 USC Section
306108), and its implementing regulation 36 Code of Federal Regulations (CFR) Part 800
(Protection of Historic Properties), the District has determined that the planning activities
associated with the expansion of the Vermont APCP will not have an effect on historic
properties eligible, or potentially eligible for listing on the NRHP.

If a PA or MOA is required, it would stipulate the actions the USACE would take
regarding cultural resources as the program proceeds. The PA or MOA would serve as a binding
agreement between the USACE, SHPO(s), and any other invited signatories or interested
consulting parties and will be used to ensure that the USACE satisfies its responsibilities under
Section 106 of the NHPA and other applicable laws and regulations. A draft of the PA or MOA
would be provided to the SHPO(s), Advisory Council on Historic Preservation (ACHP), the



Delaware Tribe of Indians, the Delaware Nation, the Stockbridge Munsee Community, and
interested consulting parties for their review and participation. Cultural resources mitigation
would include but would not be limited to, background research, consultation, oral history
interviews, sample field investigation, field survey, phased archaeological survey, and intensive
level architectural survey in selected locations. Cultural resources mitigation estimates include
costs to study a site (should one be encountered through mitigation), testing of areas directly
impacted by activities required to construct project features (i.e., construction access and
staging areas), and, as required, environmental mitigation measures. Should a site be
encountered through archaeological survey or investigation, additional study or archaeological
mitigation may be needed. These measures, if determined necessary, will be developed in
coordination with the appropriate SHPO(s) and tribes.

Should an activity be proposed within an SR/NR-eligible or listed site for an extended
period of time or involve ground disturbance within an area not previously disturbed by
modern development, additional investigations may be required to determine the potential for
specific activities to adversely affect cultural resources. If such activities are proposed the
District, in cooperation with the VT DEP shall carry out consultation with the appropriate SHPO
and relevant stakeholders to determine what is required to evaluate the activity under Section
106 of the NRHP and depending on the results of that consultation and additional
investigations, if needed, the District and the VT DEP shall consider measures to avoid, minimize
or mitigate for adverse effects. Avoidance and minimization measures may include the removal
of proposed control measures near eligible historic properties from the program or adjusting
measures to be less invasive to nearby eligible historic properties, if appropriate. Some
mitigation measures to be considered include HABS/HAER documentation of historic structures,
archaeological data collection, monitoring during construction, and enhancement of historic
districts through signage and public outreach. Treatment plans or mitigation agreements would
include, but not be limited to, specialized design guidelines for historic structures to ensure that
plant control measures are consistent with the historic fabric of the buildings, the design of
program elements to fit the character of historic districts, and the scope of data recovery for
archaeological sites that cannot be avoided. Treatment plans and agreements for
archaeological sites identified within the APE for plant control measures would also be
included.
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Draft Integrated Letter Report/Programmatic Environmental Assessment Distribution List

Federal Agencies

Attn: Susan Pasko
U.S. Fish and Wildlife Service
Aquatic Nuisance Species Task Force
susan_pasko@fws.gov
anstaskforce@fws.gov

Attn: Chris Smith
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Lake Champlain Reginal Office
11 Lincoln Street
Essex Junction, VT 05452
chris e smith@fws.gov

Attn: Ken Sturm
Refuge Manager
U.S. Fish and Wildlife Service
Missisquoi National Wildlife Refuge

29 Tabor Road

Swanton, VT 05488

ken sturm@fws.gov

missisquoi@fws.gov

Attn: Audrey Mayer, Ph.D
Field Office Supervisor
U.S. Fish and Wildlife Service
New England Field Office
70 Commercial Street, Suite 300
Concord, NH 03301
audrey mayer@usfws.gov
newengland@fws.gov

Attn: lan Drew
Field Office Supervisor
U.S. Fish and Wildlife Service
New York Ecological Services Field Office
3817 Luker Road
Cortland, NY 13045-9385
lan drew@fws.gov

Attn: Ken Sprankle
U.S. Fish and Wildlife Service
Connecticut River Conservation Office
103 East Plumtree Road
Sunderland, MA 01375
ken sprankle@usfws.gov

Attn: Lou Chiarella
US Department of Commerce
National Oceanic and Atmospheric
Administration
National Marine Fisheries Service
Greater Atlantic Fisheries Office
55 Republic Drive
Gloucester, Massachusetts 01930-2276
jessie_murray@noaa.gov
karen greene@noaa.gov

Attn: Alessia Brugnara

ESA Section 7 Biologist
NOAA-Affiliate in support of:

NOAA Fisheries- Greater Atlantic Region

Protected Resources Division

55 Great Republic Drive

Gloucester, MA 01930
alessia.brugnara@noaa.gov
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mailto:Ian_drew@fws.gov
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Federal Agencies

Attn: Timothy Timmerman
Director
Office of Environmental Review
U.S. EPA Region 1
5 Post Office Square, Suite 100 (mail code:
06-3)

Boston, MA 02109-3912

timmermann.timothy@epa.gov

Federally Recognized Tribes

Attn: Katelyn Lucas
THPO
Delaware Nation
P.O. Box 825
Anadarko, OK 73005
klucas@delawarenation-nsn.gov

Attn: Martina Thomas
THPO
Delaware Tribe of Indians
126 University Circle
Stroud Hall, Rm. 437
East Stroudsburg, PA 18301
mthomas@delawaretribe.org
his.pres@delawaretribe.org

Attn: Darren Bonaparte
THPO
Saint Regis Mohawk Tribe
71 Margaret Terrace Memorial Way
Akwesasne, NY 13655
darren.bonaparte@srmt-nsn.gov

Attn: Jeff Bendremer
THPO
Stockbridge Munsee Community
86 Spring Street
Williamstown, MA 01267
thpo@mohican-nsn.gov

Federally Recognized Tribes

Attn: Kimberly Jensen
Vermont Department of Environmental
Conservation
Watershed Management Division
1 National Life Drive, Davis 3
Montpelier, VT 05620
Kimberly.Jensen@vermont.gov

Attn: Andrea Shortsleeve; Abigal Connolly
Commissioner; Assistant
Vermont Fish and Wildlife Department
Commissioner; Assistant
1 National Life Drive, Davis 2
Montpelier, VT 05620
andrea.shortsleeve@vermont.gov
abigail.connolly@vermont.gov
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Federally Recognized Tribes

Attn: Danielle Fitzko; Steve Gomez
Commissioner; Special Projects Manager
Vermont Department of Forests, Parks &

Recreation
1 National Life Drive, Davis 2
Montpelier, VT 05620
danielle.fitzko@vermont.gov
Steve.Gomez@vermont.gov

Attn: Anson Tebbetts; Steve Dwinell
Commissioner; Public Health & Agricultural
Resource Management Division Director
Vermont Agency of Agriculture, Food and
Markets
116 State Street
Montpelier, VT 05620
anson.tebbetts@vermont.gov
steve.dwinell@vermont.gov

Attn: Breanna Sheehan
Administrative Director
Vermont Commission on Native American
Affairs
1 National Life Drive, Davis 6
Montpelier, VT 05620
breanna.sheehan@vermont.gov

Attn: Amy Smagula
Exotic Species Program Coordinator
New Hampshire Department of
Environmental Services
29 Hazen Drive
Concord, NH 03302
amy.p.smagula@des.nh.gov

Attn: Catherine McGlynn

New York Department of Environmental

Conservation
Bureau of Invasive Species and Ecosystem
Health

Invasive Species Coordination Section

625 Broadway
Albany, NY 12233
catherine.mcglynn@dec.ny.gov

Attn: R. Scott Dillon
Senior Historic Preservation Review
Coordinator
Vermont Division for Historic
Preservation
1 National Life Dr, Davis Bldg, 6th
Floor
Montpelier, VT 05620-0501
scott.dillon@vermont.gov

Non-Government Organizations

Attn: Eric Howe; Meg Modley
Director; Aquatic Invasive Species
Management Coordinator
Lake Champlain Basin Program
54 West Shore Road
Grand Isle, VT 05458
erichowe@)Icbp.org
MModley@Icbp.org

Attn: Jenny Patterson
Director
Lake Champlain Committee
208 Flynn Avenue, Building 3, Studio 3F
Burlington, Vermont 05401
jennyp@lakechamplaincommittee.org
Icc@lakechamplaincommittee.org

Attn: Kris Stepenuck
Lake Champlain Sea Grant
81 Carrigan Drive
Burlington, Vermont 05405

kris.stepenuck@uvm.edu

Attn: Pat Suozzi
Director
Federation of Vermont Lakes and Ponds
PO Box 766
Montpelier, VT 05601
pasuozzi@gmail.com
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Non-Government Organizations

Attn: Mary Pat Goulding
Secretary
Memphremagog Watershed Association
PO Box 513
Newport, Vermont 05855
marypat@mwavt.org

Attn: Ellen Marsden
Professor Emeritus
University of Vermont
3 College Street
Burlington, VT 05401
ellen.marsden@uvm.edu

Attn: Gwen Kozlowski
Outreach & Education Coordinator
University of Vermont Extension
140 Kennedy Drive, Suite 201
South Burlington, Vermont 05403

gwen.kozlowski@uvm.edu

Attn: Murray McHugh
Senior Stewardship Manager
The Nature Conservancy
575 Stone Cutters Way, Suite 102
Montpelier, Vermont 05602
mmchugh@tnc.org

Attn: Rebecca Todd; Kathy Urffer
Executive Director; Director of Policy and
Advocacy
Connecticut River Conservancy
15 Bank Row
Greenfield, MA 01301
rtodd@ctriver.org
kurffer@ctriver.org

Attn: Hilary Solomon
Program Director
Poultney Mettowee Natural Resources
Conservation District
PO Box 209
Poultney, VT 05764
pmnrcd@gmail.com

Attn: Cory Ross
Program Director
Windam County Natural Resources
Conservation District
28 Vernon Street, Suite 332
Brattleboro, VT 05301
ross.wenrcd@gmail.com

Attn: Margot Burns
Senior Environmental Planner
Connecticut River Council of Governments
145 Dennison Road
Essex, CT 06426
MBurns@rivercog.org
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Non-Government Organizations

Attn: Jacob Reed
Senior Environmental Specialist
Vermont Electric Power Company
366 Pinnacle Ridge Road
Rutland, VT 05701
jreed@velco.com

Attn: Jason Farnsworth
Project Manager
U.S. Army Corps of Engineers
North Springfield Reservoir
98 Reservoir Rd
Springfield, VT 05156
jason.farnsworth@usace.army.mil

Attn: Bill Anderson
Interim Water Quality Project Manager
Vermont Youth Conservation Corps
1949 East Main Street
Richmond, VT 05477
bill.anderson@vycc.org

Attn: Brenda Gagne
Abenaki Nation of Missisquoi
100 Grand Avenue
Swanton, VT 05488
info@abenakination.com

Attn: Roger Longtoe Sheehan
Elnu Abenaki Tribe
350 Putney Road
Brattleboro, VT 05301
gitceedadann@yahoo.com

Attn: Shirly Hook and Colin Wood
Koasek Traditional Band of the Koas
Abenaki
Nation
188 Allen Bent Road
West Braintree VT 05669
info@koasek.org

Attn: Don Stevens
Nulhegan Abenaki Tribe
156 Bacon Drive
Shelburne, VT 05482
chiefdonstevens@comcast.net

Attn: Nathan Allison
Vermont Archaeological Society
P.O. Box 663
Burlington, VT 05402-0663
info@vtarchaeology.org

Attn: Steve Perkins
Vermont Historical Society
60 Washington St, Suite 1

Barre, VT 05641
info@vermonthistory.org

Attn: Steve Miyamoto
Vermont Covered Bridge Society
PO Box 97,
Jeffersonville, VT 05464
vermontcoveredbridgesociety@gmail.com
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NEW YORK NEW YORK 10278-0090

DRAFT FINDING OF NO SIGNIFICANT IMPACT

FEDERAL PARTICIPATION IN EXPANSION OF THE AQUATIC PLANT CONTROL
PROGRAM IN THE STATE OF VERMONT
VERMONT STATE

The U.S. Army Corps of Engineers, New York District (Corps or USACE) has conducted
an environmental analysis in accordance with the National Environmental Policy Act of 1969, as
amended. The draft Integrated Letter Report and Programmatic Environmental Assessment
(ILR/Programmatic EA) dated 23 June 2025, for the Federal Participation in Expansion of the
Aquatic Plant Control Program (APCP) in the State of Vermont Project addresses gaps in the
current statewide management strategies of aquatic invasive plant species (AIPS) and
discusses the Project opportunities and feasibility in the State of Vermont. This Finding of No
Significant Impact (FONSI) summarizes the results of the USACE evaluation and documents
the USACE’s conclusions.

The Final ILR/Programmatic EA, incorporated herein by reference, evaluated various
alternatives that would most effectively manage AIPS and their associated negative impacts in
the study area. The Recommended Alternative consists of the Federal government cost sharing
in the expanded APCP with the State of Vermont to best manage the threat of AIPS throughout
the State. The Recommended Alternative includes the following measures: mechanical control,
watercraft inspection and decontamination stations, early detection and rapid response
measures, and public awareness and education.

In addition to the Recommended Alternative, the ILR/Programmatic EA evaluated the No
Action Alternative (also referred to as Alternative 1). The No Action Alternative represented the
continuation of the current APCP, in which the USACE would not participate in expanding the
APCP outside of the Lake Champlain Basin.

For all alternatives, the potential effects were evaluated, as appropriate. A summary
assessment of the potential effects of the Recommended Alternative are listed in Table 1:

Table 1: Summary of Potential Effects of the Recommended Plan

Environmental Resource Considered Less than Less than Resource
significant significant unaffected by
effects effects as a action

result of
mitigation*

Water Quality

Wetlands and Native Aquatic Vegetation
Fisheries and Aquatic Resources
Wildlife and Terrestrial Resources
Threatened and Endangered Species
Cultural and Historic Resources
Aesthetics and Visual Resources

X XXX XXX
OiggioiQoio
OiggioiQoio
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Environmental Resource Considered Less than Less than Resource
significant significant unaffected by
effects effects as a action

result of
mitigation*

Recreation O Ul

Hazardous, Toxic, and Radioactive Waste O O

Economically Disadvantaged Communities U L]

All practicable and appropriate means to avoid or minimize adverse environmental
effects were analyzed and incorporated into the Recommended Alternative. Best management
practices (BMPs) as detailed in the ILR/Programmatic EA will be implemented, if appropriate, to
minimize impacts.

No compensatory mitigation is required as part of the recommended plan.

Public review of the draft IFR/EA and FONSI was completed on July 22. All comments
submitted during the public review period were responded to in the final IFR/EA and FONSI.

Pursuant to Section 7 of the Endangered Species Act of 1973, as amended, the USACE has
determined that the recommended plan may affect but is not likely to affect the following
federally listed species or their designated critical habitat: shortnose sturgeon, dwarf
wedgemussel, northeastern bulrush, and Jesup’s milkvetch. NOAA-Fisheries concurred with the
Corps’ determination for shortnose sturgeon on TBD. USFWS concurred with the Corps’
determination for dwarf wedgemussel, northeastern bulrush, and Jesup’s milkvetch on TBD.

Pursuant to section 7 of the Endangered Species Act of 1973, as amended, the U.S. Army
Corps of Engineers determined that the recommended plan will have no effect on Indiana bat,
northern long-eared bat, tri-colored bat, and Canada lynx.

Pursuant to Section 106 of the National Historic Preservation Act (NHPA) of 1966, as
amended, the USACE determined that implementation of the Recommended Alternative is
unlikely to adversely affect historic properties in the Area of Potential Effect (APE). However, if
additional measures requiring ground-disturbing activities are proposed, supplemental NHPA
Section 106 review would be required before approval. The Massachusetts, New Hampshire,
and New York State Historic Preservation Offices (SHPOs) and the Stockbridge Munsee
Community Tribal Historic Preservation Officer (THPO) have elected to participate as
Consulting Parties at this time.

Pursuant to the Clean Water Act of 1972, as amended, the discharge of dredged or fill
material associated with the Recommended Alternative has been found to be compliant with
Section 404(b)(1) Guidelines (40 CFR 230). The Clean Water Act Section 404(b)(1) Guidelines
evaluation is found in Appendix G of the ILR/Programmatic EA.

Section 402 of the Clean Water Act, the National Pollutant Discharge Elimination System
(NPDES) program, pertains to discharge of pollutants. Aquatic pesticide application would
require approval for use under a NPDES permit. Pesticide application will continue to be
operated under the Vermont Department of Environmental Conservation’s NPDES General
Permit for the Application of Pesticides. A Construction General Permit would not be required

2
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for construction of permanent watercraft inspection stations because ground disturbance is
expected to be less than an acre.

Technical, environmental, and economic criteria used in the formulation of alternative plans
were those specified in the Water Resources Council’s 1983 Economic and Environmental
Principles and Guidelines for Water and Related Land Resources Implementation Studies. All
applicable laws, executive orders, regulations, and local government plans were considered in
evaluation of alternatives. Based on this report, the reviews by other Federal, State and local
agencies, Tribes, input of the public, and the review by my staff, it is my determination that the
Recommended Alternative would not cause significant adverse effects on the quality of the
human environment; therefore, preparation of an Environmental Impact Statement is not
required.

Date ALEXANDER L. YOUNG
COL, Corps of Engineers
District Commander



Appendix G
Clean Water Act Section 404(b)(1) Evaluation



1 Introduction and Proposed Action

The United States Army Corp of Engineers (USACE), New York District (District) has prepared a
Draft Integrated Letter Report/Programmatic Environmental Assessment (DILR/PEA) to document
the evaluation conducted to determine federal interest in expanding the APCP and the
environmental effects resulting from the proposed expansion. Alternatives evaluated in the Draft
ILR/PEA include 1) Alternative #1: No Action; and 2) Alternative #2: Expansion of the APCP. Based
on the evaluation, Alternative #2 was identified as the Recommended Plan hereinafter referred to
as the Proposed Action.

The Proposed Action involves expanding the existing Aquatic Plant Control Program within the Lake
Champlain Basin to the entire state of Vermont. The expanded APCP will be cost-shared between
the USACE and the State of Vermont. Under the expanded APCP, USACE provides annual funding
to the Vermont Department of Environmental Conservation as the managing authority overseeing
program implementation.

Aquatic invasive plant species (AIPS) to be managed under the Proposed Action include the
following:
e Eurasian watermilfoil (Myriophyllum spicatum)
Starry stonewart (Nitellopsis obtuse)
European frogbit (Hydrocharis morsus-ranae)
Water chestnut (Trapa natans L)
Hydrilla (Hydrilla verticillata)
Giant salvinia (Salvinia molesta)
Water hyacinth (Eichornia crassipe)
Brazilian elodea (Egeria densa)

The Proposed Action includes the following aquatic invasive plant species (AIPS) control measures:
e Measure 1 — Mechanical Control (hand-pulling, benthic barrier, mechanical harvesting)

Measure 2 — Expanded Watercraft Inspection and Decontamination Stations

Measure 3 — Monitoring for Early Detection

Measure 4 — Drone Surveys

Measure 5 — eDNA Sampling and Detection

Measure 6 — Increased Public Awareness and Education

Measure 7 — Chemical Control (herbicide/aquatic pesticide)

USACE proposed projects involving the discharge of dredged or fill material into waters of the United
States shall be developed in accordance with guidelines promulgated by the Administrator of the
Environmental Protection Agency (EPA) in conjunction with the Secretary of the Army under the
authority of Section 404(b)(1) of the Clean Water Act (CWA) of 1972. The purpose of Section
404(b)(1) CWA Guidelines is to restore and maintain the chemical, physical, and biological integrity
of waters of the United States through the control of discharges of dredged or fill material (40 CFR
230.1(a)).

Measure 1 — Mechanical Control includes the potential use of benthic barriers which are installed
along the bottom of a waterbody to prevent the growth of undesired plant species. As the benthic
barrier is considered as fill, this 404(b)(1) Evaluation focuses on summarizing the assessment of
effects this particularly AIPS control method will have on water resources pursuant to the Clean
Water Act Section 404(b)(1) guidelines. Neither the other methods in Measure 1 nor Measures 2
through 7 involve fill actions that would require analysis in this 404(b)(1) Evaluation.
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1.1 Authority and Purpose

The project is authorized under Section 104 of the River and Harbor Act (RHA) of 1958 (Public Law
[PL] 85-500), as amended by Section 1039(d) of the Water Resources Reform and Development
Act (WRRDA) of 2014 (PL 113-121), Section 1178(b) of the Water Infrastructure Improvements for
the Nation (WIIN) Act of 2016 (PL 114-322), Section 1170 of the Water Resources Development
Act (WRDA) of 2018 (PL 115-270), Section 505 of the WRDA of 2020 (PL 116-260), and by Section
8305(b) of the WRDA of 2022 (PL 117-263), codified as amended at 33 United States Code (USC)
§ 610.

The purpose of the proposed action is to increase the effectiveness of future and ongoing invasive
aquatic plant control for the protection of public health, water-related infrastructure and commerce,
and the enhancement of aquatic ecosystem and water quality. Expansion of the APCP is needed to
ensure there are minimal opportunities for AIPS to spread throughout the State and that any existing
AIPS can be treated effectively limiting further negative impacts.

2 Project Area

The project area consists of federal, state and local government owned waterbodies, their
immediate shorelines and vehicle access points, and reservoirs of cooperating water-related
infrastructure facilities (e.g., hydroelectric generation) within the State of Vermont. It also includes
the approximate 255-mile length of the Connecticut River serving as the boundary between Vermont
and New Hampshire.

3 General Construction and Material Descriptions

Benthic matting is mainly utilized around boat launches, docks and marinas. Construction involves
assembling the barrier frame, installation and weights. In water work involves slowly draping the
benthic barrier over the substrate and applying the weights and/or installing anchors. Coverage is
on average less than 0.25 acres. The matting is then slowly draped over the substrate. The benthic
barrier will remove access to aquatic animal and plant species to the in-situ substrate for
approximately 3 months before being removed.

3.1 General Characteristics of Fill Material

The benthic barrier typically consists of a non-woven fabric made from plastic, fiberglass, or nylon.
Barriers may or may not include a wooden frame designed to help with deployment. The weights
usually consist of rebar or cement block.

3.2 Quantity of Material

Quantities will vary depending on location where the need for the use of benthic barriers has been
identified. As this is an annual program with multiple locations, the quantity could vary from year to
year.

3.3 Source of Material

The benthic barriers and materials associated with its installation and anchoring will be obtained
from a reputable manufacturer and will meet any required specifications as stipulated by the
conditions established in the Aquatic Nuisance Permit issued by the state of Vermont.
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3.4 Description of Proposed Discharge Site

Benthic barriers could potentially be applied in freshwater riverine unconsolidated bottom and
freshwater lacustrine littoral zone and unconsolidated bottom habitat types. The average size of
benthic mats can range from 1,800 — 7,500 sq ft with the average coverage area being under 0.25
acres.

The exact location placement of the benthic barrier will be determined annually and as deemed to
be the appropriate measure for a particular location.

3.5 Time and Duration of Disposal

Per Vermont aquatic nuisance control regulations, application of benthic matting is restricted from
July 1 through October 30. ANC permit conditions require all benthic matting and its associated
weight and anchoring components be removed from the water by October 30.

3.6 Disposal Method

Due to their size and location in which they are deployed, the disposal method varies. For wadeable
locations, the barriers can be installed by foot. For locations where non-wadeable locations, non-
motorized to motorized boats assist with transport and are deployed by divers. As the construction
method simply requires laying and anchoring the barrier on the in-situ substrate, no excavation or
mechanical equipment is required.

3.7 Construction Sequence and Actions to Minimize Impacts

The project construction sequence will be determined during implementation of the expanded
APCP. Generally, the barriers are either first assembled on land prior to deployment or deployed
within the water by divers.

An Aquatic Nuisance Control (ANC) Permit from the state of Vermont in accordance with 10.V.S.A.
1455 is obtained prior to installation. Conditions within the ANC permit to minimize adverse effects
to the aquatic environment can include, but not be limited to the following:

¢ |Installation no earlier than July 1, must be removed no later than October 30.

e Barrier material and weighting devices materials must be of such quality and fabrication as
to not deteriorate during use and potentially leave debris within the water.

e Barrier material and weighting devices cannot discharge contaminants into the waters of
the State.

e Prior to installing barriers, the control location will be surveyed for all rare, threatened, or
endangered aquatic plant species known to occur in the waterbody. Barriers shall not be
installed overtop rare, threatened, or endangered aquatic plant species.

e Prior to installing barriers, the control location shall be searched for turtles, mussels, or
other aquatic wildlife. Observed animals shall be safely moved to a location immediately
outside of the control location within the same waterbody when possible.

¢ Rocks, boulders, or woody debris shall not be removed from the lake bottom.

¢ Removal of all barriers and weighing devices by the stipulated timeframe stipulated in the
Aquatic Nuisance Control Permit issued by the State.
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4 Factual Determination

Table 4-1: Review of Compliance — Section 230.10(a)-(d)

YES | NO

a. The discharge represents the least environmentally damaging practicable
alternative and, if in a special aquatic site, the activity associate with the
discharge must have direct access or proximity to, or be located in the aquatic
ecosystem to fulfill its basic purpose.

b. The activity does not appear to: 1) violate applicable state water quality
standards or effluent standards prohibited under Section 307 of the CWA; 2)
jeopardize the existence of Federally- listed threatened and endangered X
species or their habitat; and 3) violate requirements of any Federally
designated marine sanctuary.

c. The activity will not cause or contribute to significant degradation of waters of
the U.S. including adverse effects on human health, life stages of organisms

dependent on the aquatic ecosystem, ecosystem diversity, productivity and X
stability, and recreational, aesthetic and economic values.
d. Appropriate and practicable steps have been taken to minimize potential X
adverse impacts of the discharge on the aquatic ecosystem.
Table 4-2: Technical Evaluation Factors (Subparts C-F)
N/A NOT SIGNIFICANT

SIGNIFICANT

a. Potential Impacts on Physical and Chemical Characteristics of the Aquatic
Ecosystem (Subpart C)

1) Substrate X
2) Suspended particulates/turbidity X
3) Water column impacts X
4) Current patterns and water circulation X

5) Normal water circulations X
6) Salinity gradients X

b. Potential Impacts on Biological Characteristics of the Aquatic Ecosystem (Subpart D)

1) Threatened and endangered species X
2) Fish, crustaceans, mollusks, and other X

organisms in the aquatic food web
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N/A NOT
SIGNIFICANT

SIGNIFICANT

3) Other wildlife (mammals, birds, reptiles and X
amphibians)

c. Potential Impacts on Special Aquatic Sites (Subpart E)

1) Sanctuaries and refuges

2) Wetlands

3) Mud Flats X

4) Vegetated Shallows X
5) Coral Reefs X

6) Riffle and pool complexes X

d. Potential Effects on Human Use Characteristics (Subpart F)

1) Municipal and private water supplies X

2) Recreational and commercial fisheries

3) Water-related recreation

4) Aesthetic impacts

X| X| X| X

5) Parks, national and historic monuments,
national seashores, wilderness areas,
research sites and similar preserves

Table 4-3: Evaluation and Testing - Subpart G

MATERIAL. (CHECK ONLY THOSE APPROPRIATE).

A. THE FOLLOWING INFORMATION HAS BEEN CONSIDERED IN EVALUATING THE
BIOLOGICAL AVAILABILITY OF POSSIBLE CONTAMINANTS IN DREDGED OR FILL

1) Physical characteristics

2) Hydrography in relation to known or anticipated sources of
contaminants

runoff or percolation

3) Results from previous testing of the material or similar material in X
the vicinity of the project.
4) Known, significant sources of persistent pesticides from land N/A
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5) Spill records for petroleum products or designated hazardous X
substances (Section 311 of CWA)

6) Public records of significant introduction of contaminants from X
industries, municipalities or other sources

7) Known existence of substantial material deposits of substances X
which could be released in harmful quantities to the aquatic
environment by man-induced discharge activities

8) Other sources (specify) N/A

List appropriate references — See Tier 1 EIS

YES

NO

b. An evaluation of the appropriate information factors in 3a above
indicates that there is reason to believe the proposed dredge material
is not a carrier of contaminants, or that levels of contaminants are
substantively similar at extraction and disposal sites and not likely to
require constraints.

Table 4-4: Disposal Site Delineation - Section 230.11(f)

MATERIAL. (CHECK ONLY THOSE APPROPRIATE).

A. THE FOLLOWING INFORMATION HAS BEEN CONSIDERED IN EVALUATING THE
BIOLOGICAL AVAILABILITY OF POSSIBLE CONTAMINANTS IN DREDGED OR FILL

1) Depth of water at disposal site Yes
2) Current velocity, direction, variability at disposal site Yes
3) Degree of turbulence Yes
4) Water column stratification Yes
5) Discharge of vessel speed and direction Yes
6) Rate of discharge Yes
7) Dredged material characteristics (constituents, amount, and type of material, Yes
settling velocities)
8) Number of discharges per unit of time Yes
9) Other factors affecting rates and patterns of mixing (specify) Yes
List appropriate references — See Integrated Letter Report/Programmatic EA
YES | NO
Vermont Aquatic Plant Control Program Expansion
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b. An evaluation of the appropriate information factors in 4a above X
indicated that the disposal sites and/or size of mixing zones are
acceptable.

Table 4-5: Actions to Minimize Adverse Effects (Subpart H)

YES | NO

All appropriate and practicable steps have been taken, through application of X
recommendation of Section 230.70-230.77 to ensure minimal adverse effects
of the proposed discharge.

Table 4-6: Factual Determination - Section 230.11

A REVIEW OF APPROPRIATE INFORMATION, AS IDENTIFIED IN ITEMS 2-5 ABOVE,
INDICATES THERE IS MINIMAL POTENTIAL FOR SHORT OR LONG TERM
ENVIRONMENTAL EFFECTS OF THE PROPOSED DISCHARGE AS RELATED TO:
YES NO
a. Physical substrate at the disposal site (review Section 2a, 3, 4, and 5 X
above)
b. Water circulation, fluctuation and salinity (review Sections 2a, 3, 4, and 5) X
c. Suspended particulates/turbidity (review Sections 2a, 3, 4, and 5) X
d. Contaminant availability (review Sections 2a, 3, and 4) X
e. Aquatic ecosystem structure, function, and organisms (review Sections X
2b, 2c, 3, and 5)
f. Proposed disposal site (review Section 2, 4, and 5) X
g. Cumulative effects on the aquatic ecosystem X
h. Secondary effects on the aquatic ecosystem X
Table 4-7: Findings of Compliance or Non-Compliance
YES NO
The proposed disposal site for discharge of dredged or fill material complies X
with Section 404(b)(1) guidelines
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In summary, based on the DILR/PEA review, the implementation of benthic barriers as part of the
expanded Aquatic Plant Control Program to manage and reduce the presence and proliferation of
aquatic invasive plant species involves multiple control measure will be coordinated with or directed
by the State of Vermont and:

® Will have no significant adverse effects of the discharge of pollutants on human health or
welfare, including but not limited to effects on municipal water supplies, plankton, fish,
shellfish, wildlife, and special aquatic sites.

® Wil have no significant adverse effects of the discharge of pollutants on life stages of
aquatic life and other wildlife dependent on aquatic ecosystems, including the transfer,
concentration, and spread of pollutants or their byproducts outside of the disposal site
through biological, physical, and chemical processes;

® Will have no significant adverse effects of the discharge of pollutants on aquatic
ecosystem diversity, productivity, and stability.

® Wil have no significant adverse effects of discharge of pollutants on recreational,
aesthetic, and economic values.
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Table 1
Gross Benefit Calculation

. . Lake Size & AIS
Aquatic Invasive Species Total Historical La‘ke Size AlS [')etectlons Detections Weight Adjusted
Area Relative to Lake | Relative to Lake . "
Lake ID (acres) . Surv?y o ) ch N meghted (BDerIlleflt)
verage ollars;
FR EF PL | VLM [EWM| EN | YFH | CLP | WC (acres/acres) (Det./Det.) (50%/50%)

ARROWHEAD MOUNTAIN 720 3 3 0.0155 0.014 0.015 $20,000
AUSTIN 33 1 1 0.0007 0.005 0.003 $4,000
BAKER (BRKFLD) 38 1 1 0.0008 0.005 0.003 $4,000
BEEBE (HUBDTN) 112 16 6 22 0.0024 0.101 0.052 $69,000
BERLIN 290 8 8 0.0062 0.037 0.021 $29,000
BLACK (HUBDTN) 25 15 3 18 0.0005 0.083 0.042 $56,000
BOMOSEEN 2,415 1 38 3 21 3 66 0.0519 0.303 0.177 $237,000
BROOKSIDE 14 1 1 0.0003 0.005 0.002 $3,000
BROWNINGTON 137 5 5 0.0030 0.023 0.013 $17,000
BULLIS 13 2 9 11 0.0003 0.050 0.025 $34,000
BURR (SUDBRY) 85 33 5 38 0.0018 0.174 0.088 $118,000
CARMI 1,415 8 1 1 10 0.0304 0.046 0.038 $51,000
CEDAR 128 1 67 68 0.0027 0.312 0.157 $211,000
CHAMP-MAIN LAKE 40,368 2 20 10 7 39 0.8672 0.179 0.523 $700,000
CHAMP-SOUTH LAKE 6,183 10 1 55 2 14 31 64 179 0.1328 0.821 0.477 $638,000
CHITTENDEN 748 1 1 0.0161 0.005 0.010 $14,000
CHIPMAN 80 12 12 0.0017 0.055 0.028 $38,000
CLYDE 186 2 1 3 0.0040 0.014 0.009 $12,000
COGGMAN 27 1 4 2 3 10 0.0006 0.046 0.023 $31,000
CRYSTAL (BARTON) 772 6 6 0.0166 0.028 0.022 $30,000
DANIELS 65 1 1 0.0014 0.005 0.003 $4,000
DERBY 212 2 2 0.0045 0.009 0.007 $9,000
DEWEYS MILL 54 4 4 0.0012 0.018 0.010 $13,000
DUNMORE 1,040 11 11 0.0223 0.050 0.036 $49,000
EAST LONG 185 1 1 0.0040 0.005 0.004 $6,000
ECHO (HUBDTN) 55 9 9 0.0012 0.041 0.021 $28,000
EDEN 198 2 2 0.0043 0.009 0.007 $9,000
ELLIGO 182 12 12 0.0039 0.055 0.029 $39,000
ELMORE 222 4 4 0.0048 0.018 0.012 $15,000
FAIRFIELD 463 9 9 0.0100 0.041 0.026 $34,000
FAIRFIELD SWAMP 132 3 3 0.0028 0.014 0.008 $11,000
FAIRLEE 462 25 1 26 0.0099 0.119 0.065 $86,000
FERN 67 7 1 8 0.0014 0.037 0.019 $26,000
FOREST (CALAIS) 135 1 1 0.0029 0.005 0.004 $5,000
GALE MEADOWS 195 2 2 0.0042 0.009 0.007 $9,000
GLEN 205 14 3 17 0.0044 0.078 0.041 $55,000
GREAT HOSMER 147 27 27 0.0031 0.124 0.064 $85,000
GROUT 86 1 1 0.0018 0.005 0.003 $4,000
HALF MOON 26 1 1 0.0006 0.005 0.003 $3,000
HALLS 85 3 19 22 0.0018 0.101 0.051 $69,000
HINKUM 59 15 15 0.0013 0.069 0.035 $47,000
HORTONIA 501 1 41 8 24 74 0.0108 0.339 0.175 $234,000
HOUGH 38 3 1 4 0.0008 0.018 0.010 $13,000
INDIAN BROOK (ESSEX) 58 11 11 0.0012 0.050 0.026 $35,000
IROQUOIS 247 89 45 134 0.0053 0.615 0.310 $415,000
ISLAND 614 1 1 0.0132 0.005 0.009 $12,000
KENT 102 3 3 0.0022 0.014 0.008 $11,000
LILY (POULTY) 20 24 13 4 41 0.0004 0.188 0.094 $126,000
LINE (BARNRD) 9 1 1 0.0002 0.005 0.002 $3,000
LITTLE (WELLS) 179 1 87 11 1 100 0.0038 0.459 0.231 $309,000
LONG (EDEN) 101 1 1 0.0022 0.005 0.003 $5,000
LOVES MARSH 69 2 2 0.0015 0.009 0.005 $7,000
LOWER 45 1 5 6 0.0010 0.028 0.014 $19,000
MEMPHREMAGOG 5,929 7 4 11 0.1274 0.050 0.089 $119,000
METCALF 84 12 12 0.0018 0.055 0.028 $38,000
MILL (BENSON) 44 3 2 3 8 0.0009 0.037 0.019 $25,000
MILL (WINDSR) 56 6 6 0.0012 0.028 0.014 $19,000
MOREY 550 26 26 0.0118 0.119 0.066 $88,000
NINEVAH 176 1 1 2 0.0038 0.009 0.006 $9,000
NORTH HARTLAND 168 1 1 0.0036 0.005 0.004 $5,000
NORTH MONTPELIER 42 8 8 0.0009 0.037 0.019 $25,000
NORTH SPRINGFIELD 96 1 3 6 0.0021 0.028 0.015 $20,000
NORTON 659 1 1 0.0141 0.005 0.009 $13,000
OLD MARSH 116 1 1 0.0025 0.005 0.004 $5,000
PARAN 35 31 6 15 52 0.0008 0.239 0.120 $160,000
PINNEO 46 1 1 0.0010 0.005 0.003 $4,000
PORTER 21 2 2 2 6 0.0005 0.028 0.014 $19,000
RESCUE 189 2 2 0.0041 0.009 0.007 $9,000
RICHVILLE 113 1 1 29 5 2 44 0.0024 0.202 0.102 $137,000
Notes: EWM - Eurasian watermilfoil (Myriophyllum spicatum ) AlS = Aquatic Invasive Species

FR - Flowering rush (Butomus umbellatus )

EF - European Frog-bit (Hydrocharis morsus-ranae )

PL - Purple loosestrife (Lythrum salicaria )

VLM - Variable-leaf milfoil (Myriophyllum heterophyllum)

EN - European naiad (Najas minor)

YFH - Yellow floating-heart (Nymphoides peltata)
CLP - Curly-leaf Pondweed (Potamogeton crispus )
WC - Water chestnut (Trapa natans)

Det. = Detections

Lake Champlain Total Size is 46,552 acres (sum of Main and South Lake)
Survey data provided by VTDEC and collected between 1960's and 2010's
Weight adjusted benefits rounded to thousands




Table 1
Gross Benefit Calculation

. . Lake Size & AIS
Aquatic Invasive Species Total Historical La‘ke Size AlS [')etectlons Detections Weight Adjusted
Area Relative to Lake | Relative to Lake . "
Lake ID (acres) . Surv?y o ) ch N Vxelghted (BDerIlleflt)
verage ollars;
FR EF PL | VLM [EWM| EN | YFH | CLP | WC (acres/acres) (Det./Det.) (50%/50%)

ROOT 21 1 1 2 0.0005 0.009 0.005 $6,000
ROUND (NEWBRY) 30 5 5 0.0006 0.023 0.012 $16,000
RUTLAND CITY 13 31 2 33 0.0003 0.151 0.076 $101,000
SADAWGA 191 4 1 5 0.0041 0.023 0.014 $18,000
SALEM 776 1 3 4 0.0167 0.018 0.018 $23,000
SEYMOUR 1,777 1 1 0.0382 0.005 0.021 $29,000
SHADOW (GLOVER) 217 16 16 0.0047 0.073 0.039 $52,000
SHAFTSBURY 24 3 3 0.0005 0.014 0.007 $10,000
SHELBURNE 479 3 25 20 48 0.0103 0.220 0.115 $154,000
SOUTH BAY 710 1 40 1 42 0.0152 0.193 0.104 $139,000
SPECTACLE 102 1 1 0.0022 0.005 0.003 $5,000
ST. CATHERINE 885 31 3 17 51 0.0190 0.234 0.126 $169,000
STAR 62 9 9 0.0013 0.041 0.021 $29,000
SUNRISE 61 1 41 3 1 46 0.0013 0.211 0.106 $142,000
SUNSET (BENSON) 205 6 2 1 9 0.0044 0.041 0.023 $31,000
TICKLENAKED 55 16 16 0.0012 0.073 0.037 $50,000
VERGENNES WATERSHED 11 5 5 0.0002 0.023 0.012 $16,000
WATERBURY 869 4 4 0.0187 0.018 0.019 $25,000
WEST MOUNTAIN 60 2 2 0.0013 0.009 0.005 $7,000
WILLOUGHBY 1,734 10 10 0.0372 0.046 0.042 $56,000
WINONA 274 1 4 5 0.0059 0.023 0.014 $19,000
Total 76,930 10 22 6 9(1,104 30 14| 246| 121 1,562 $5,903,000
Notes: EWM - Eurasian watermilfoil (Myriophyllum spicatum ) AlS = Aquatic Invasive Species

FR - Flowering rush (Butomus umbellatus )
EF - European Frog-bit (Hydrocharis morsus-ranae )
PL - Purple loosestrife (Lythrum salicaria )

VLM - Variable-leaf milfoil (Myriophyllum heterophyllum)

EN - European naiad (Najas minor)
YFH - Yellow floating-heart (Nymphoides peltata)
CLP - Curly-leaf Pondweed (Potamogeton crispus )

WC - Water chestnut (Trapa natans)

Det. = Detections

Survey data provided by VTDEC and collected between 1960's and 2010's
Weight adjusted benefits rounded to thousands
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