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1.0

Introduction

On behalf of Vermont Transco, LLC (and Vermont Electric Power Company, hereinafter collectively
referred to as “VELCO”), VHB has conducted a natural resources assessment associated with the
Vermont portion of the PV-20 Project (“Project”). The proposed PV-20 Project is to replace a segment
of the existing 115 kV K20 circuit that extends west-to-east between New York Power Authority
(“NYPA”) Cumberland Head terminal station in Plattsburgh, New York and VELCO’s Grand Isle
terminal station in Grand Isle, Vermont (see Figure 1: Site Location Map and Figure 2: Permitting Plans
in Appendix 1). This segment of the existing circuit currently consists of seven oil-filled cables that are
buried along the land portions and within the shallows of Lake Champlain (the “Lake”) and directly
laid along the bottom in the deeper portions of the Lake. These cables were installed in two phases;
the first phase of installation occurred in 1958 followed by a second phase of installation that
occurred in 1970.

VELCO proposes to replace the existing seven cables with four new extruded dielectric (oil-free)
submarine electric transmission line cables, and replace the existing terminal stations on either side of
the Lake with new terminal stations. Upon commissioning of the replacement cables and new
terminal stations, the existing cables and terminal stations will be completely removed.

The study area that VHB investigated for the natural resources assessment included the land-based
(or “terrestrial”) portion of the Project site in Grand Isle, Vermont, which includes an approximately 19acre area that encompasses the existing and proposed terminal station parcels and an existing
overhead transmission line corridor (“Study Area”). This area is located to the north of the Grand Isle
Ferry Terminal and is bisected by Vermont Route 314 (see Figure 3: Natural Resources Map in
Appendix 1). In addition, an assessment of aquatic habitat and biota resources within the Lake
portion of the Project was conducted by EcoLogic, LLC (“EcoLogic”) of Syracuse, New York. The results
of EcoLogic’s aquatic assessment are summarized herein, in the appropriate sections, with the full
report provided in Appendix 2.
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To conduct a complete natural resources assessment, VHB reviewed public and privileged databases
maintained by:


Vermont Fish and Wildlife Department Natural Heritage Inventory (“NHI”) and the U.S. Fish
and Wildlife Service (“USFWS”) Information, Planning, and Conservation System (“IPaC”) for
potential rare, threatened or endangered (“RTE”) species or significant habitat, and significant
natural communities;



Vermont Agency of Natural Resources (“ANR”) for mapped state significant wetlands; and



Natural Resources Conservation Service (“NRCS”) for soils data.

In addition, VHB conducted field assessments in fall 2013 and spring 2015 to determine the presence
(or absence) of wetlands, streams, potential RTE species, and/or potential wildlife habitat. The
purpose of the investigations was to make observations and collect information in support of the
Vermont Public Service Board (“PSB”) Section 248 review process for a Certificate of Public Good
(“CPG”) for the Project, as well as in support of collateral permit applications that are applicable to this
Project. The Study Area for the Project encompassed existing infrastructure as well as the proposed
Project’s new alignment locations and its immediate surroundings (see Figure 3: Natural Resources
Map in Appendix 1). The assessment conducted by VHB addressed certain natural resource criteria
referenced in Section 248(b)(5) of Title 30, V.S.A., which provides that the Project will not have an
undue adverse effect on aesthetics, air and water purity, the natural environment, the use of natural
resources, public health and safety, and greenhouse gases, with due consideration having been given
to the environmental criteria specified in 10 V.S.A. § 1424a(d), 10 V.S.A. §§ 6086(a)(1) through (8) and
(9)(K), 30 V.S.A. § 248(b)(5), and 30 V.S.A. § 248(b)(8). More specifically, the database and field
assessments conducted by VHB evaluated the following criteria:



Water and Air Pollution (10 V.S.A. § 6086(a)(1))



Greenhouse Gases (30 V.S.A § 248(b)(5))



Outstanding Resource Waters (30 V.S.A. § 248(b)(8) and 10 V.S.A. § 1424a(d))



Headwaters (10 V.S.A. § 6086(a)(1)(A))



Waste Disposal (10 V.S.A. § 6086(a)(1)(B))



Water Conservation (10 V.S.A. § 6086(a)(1)(C))



Floodways (10 V.S.A. § 6086(a)(1)(D))



Streams (10 V.S.A. § 6086(a)(1)(E))

Exhibit Petitioner TF-4
Page 6 of 127



Shorelines (10 V.S.A. § 6086(a)(1)(F))



Wetlands (10 V.S.A. § 6086(a)(1)(G))



Water Supply (10 V.S.A. § 6086(a)(2) and (3))



Soil Erosion (10 V.S.A. § 6086(a)(4))



Rare and Irreplaceable Natural Areas (“RINA”) (10 V.S.A. § 6086(a)(8))



Necessary Wildlife Habitat and Endangered Species (10 V.S.A. § 6086 (a)(8)(A))

This report has been prepared by VHB to summarize methodologies used to conduct the studies and
prepare the results of the natural resources assessment within the Study Area as they relate to these
aforementioned Section 248 criteria associated with the Project. This report outlines potential effects
on the Section 248 natural resources criteria with additional information on Project-specific impacts to
be presented as part of the Section 248 filing, as well as subsequent collateral permit applications. For
this assessment, VHB relied on Project plans prepared by Clough Harbor and Associates, Inc. (“CHA”),
as well as Project details provided by NYPA and VELCO.

2.0

Project Description

2.1 EXISTING PROJECT COMPONENTS
The seven existing PV-20 transmission line cables extend between the existing terminal stations on
either side of the Lake and along the Lake bottom for approximately 1.6 miles, with 0.6 miles of cable
length located in Vermont and the remaining 1.0 mile of cable length located in New York. Of the 0.6
miles located in Vermont, 0.56 miles of cable length is submarine with 0.04 miles of cable length
being subterranean (see Table 1). The existing cables consist of four 2.9-inch diameter cables1
(including three cables to support the three phase circuit and one spare cable) installed in 1958, and
three additional 3.4-inch diameter cables2 installed in 1970. One of the original cables failed in late
1969, at which point the spare cable was utilized to ensure the circuit remained operational. The
three additional cables were added in 1970 to support the increasing load on the circuit. The cable
that failed was abandoned in place and remains inoperable.

1

Cable conductor is 500 thousands of circular mil (“kcmil”).
conductor is 1,000 kcmil.

2 Cable
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Table 1: Summary of Existing PV-20 Cable Lengths in
Vermont
Segment

Approximate Length (per cable)

Land

240 feet (0.04 miles)

Lake (submarine)

2,945 feet (0.56 miles)

Total Length

3,185 feet (0.60 miles)

The existing cables are an oil-filled design with gravity-fed oil reservoirs at each terminal station. In
addition to the oil reservoirs, the existing Grand Isle terminal station consists of an approximate 40 by
50-foot gravel pad, which supports the structures and concrete foundations associated with the
equipment for the transition of the submarine cable to the overhead electric line. A small
(approximately 10 by 12-foot) building is located within the existing terminal station yard, which is
completely fenced in and grass covered with the exception of the gravel pad.

2.2 PROPOSED PROJECT COMPONENTS
As described briefly in Section 1.0, of this report, the Vermont portion of the proposed Project
includes: construction of a new terminal station, installation of four new submarine cables, removal of
the seven existing cables and removal of the existing terminal station. In addition, the Project will
involve the replacement of one existing overhead utility line structure and installation of one new
overhead utility line structure associated with VELCO’s existing K20 line circuit. Details for each
proposed Project component are shown on the Permitting Plans (see Figure 2: Permitting Plans in
Appendix 1) and are described below.

Installation of Submarine Cables
The Project involves the installation of four new, extruded dielectric (oil-free) submarine cables within
an approximate 500-foot-wide corridor located approximately 30 feet north of the northernmost
existing cable (see Figure 2: Permitting Plans in Appendix 1). Three cables will be operational to
support the three phase circuit with the fourth cable being installed as a spare in the event of a
failure. Cable installation methods starting from the east at the terminal station to the west at the
Vermont/New York state line within the Lake will include the following:
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Open trenching from VELCO’s terminal station to a manhole located approximately 270
feet from the mean water level of the Lake



Horizontal directional drilling (“HDD”) from the manhole to a water depth of
approximately 30 feet in the Lake



Jet Sledding3 from the approximate 30-foot to 100-foot water depths



Direct lay from the approximate 100-foot water depth to the Vermont/New York state
line, where the water depth is approximately 200 feet

The total proposed cable length within the Vermont portion of the Project from the terminal station
to the Vermont/New York state line is approximately 0.7 miles per cable. The approximate lengths for
each installation method for each cable are summarized in Table 2.

Table 2: Summary of Proposed PV-20 Cable Length Installation in
Vermont
Installation Method

Length (per cable)

Open Trench

110 feet (0.02 miles)

HDD

894 feet (0.12 miles)

Jet Sled

610 feet (0.11 miles)

Direct Lay

1,890 feet (0.36 miles)

Total Length

3,504 feet (0.66 miles)

As described above, at Lake water depths between 30 feet and 100 feet (approximately), cables will be
installed using Jet Sledding techniques to perform a simultaneous lay and burial of the new cables. The
target cable burial depth will be approximately four feet beneath the Lake bottom. The Jet Sled will
create a temporary trench for each cable that is approximately four feet deep and 18 inches wide.

Jet Sledding, also referred to as “Jet Plowing”, involves a skid-mounted Jet Sled (“Jet Plow”) which is
towed by a barge. The Jet Plow uses pressurized water to fluidize the sediments to create a temporary
trench, which allows the cables to settle to a specific desired depth. As this process is completed the
sediments fall out of suspension and back to the approximate original contours of the lake bottom.
3

5

Vermont Transco, LLC
PV-20 Cable Replacement Project
Natural Resources Report
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Construction of Terminal Station
The new terminal station will be constructed approximately 120 feet north of the existing station in an
existing grassed field. The station will consist of an approximate 110-foot by 120-foot fenced-in
gravel pad to support the equipment for the transition of the submarine cable to overhead electric
line. The new terminal station will include a small 12-foot by 16-foot control building to protect
equipment. A new gravel access road will be located just south of the proposed station and run
parallel along the property line to Vermont Route 314.

Removal of Existing Cables and Terminal Station
Once the new cables are installed, tested, and commissioned into service, the seven existing oil-filled
cables and associated components are planned to be completely removed. Prior to removal, the freephase oil will be drained and/or purged with water or another innocuous material to remove oil from
within the cables. Purging activities will be conducted within a containment structure on land to
protect immediately adjacent areas from any incidental releases. The land portions of the cables will
be removed via open trench methods. The existing cables were placed under a layer of rip-rap within
the shallow portions of the Lake (less than 20-foot water depth), therefore mechanical methods may
be required for the displacement of the rip-rap material to facilitate cable removal. In the event that
mechanical methods are required to remove the rip-rap, such material will be side-cast adjacent to
the trench within these shallow areas or placed on a barge deck and replaced within the trench once
the cables are removed. Within deeper portions of the Lake, the cables will be removed utilizing a
barge and hoisting system that will lift the cable off the Lake bottom onto the barge deck for
recycling and/or disposal. Upon removal of the cables, the existing terminal station and associated
equipment will be dismantled and removed. The existing station area will be regraded and restored
to grassed open space, similar to its current surroundings.

Overhead Electric Line
The repositioning of the overhead line to accommodate the new terminal station location will require
the replacement of one existing overhead utility line structure and installation of one new overhead
utility line structure associated with VELCO’s existing K20 line circuit. The proposed realignment of the
overhead line will connect to the existing overhead line at structure 281, which is located just west of
Vermont Route 314.
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3.0

Existing Conditions and Study Area Description

The approximate 19-acre terrestrial Study Area examined in VHB’s natural resources assessment
includes the land-based portion of the Project Site in Vermont, and is represented by the area within a
yellow line shown on Figure 3: Natural Resources Map in Appendix 1. This area was the focus of VHB’s
database and field assessments for the purpose of addressing the aforementioned Section 248
criteria.

The Study Area is located in the Champlain Valley biophysical region of Vermont (Thompson and
Sorenson, 2005). The Champlain Valley region is characterized by its relatively low elevations, warm
temperatures, and a relatively long growing season. The Study Area is within the Lake Champlain
direct watershed (HUC 8 # 02010008) and contains approximately 500 feet of Lake shoreline. The
overall topography of the Study Area is gently sloping east to west, with elevations ranging from
approximately 170 feet above mean sea level (“amsl”) in the southeast portion of the Study Area to
the edge of the Lake at elevation 95.5 feet amsl. The ordinary high water (“OHW”) mark of the Lake,
which is the federal limit of jurisdiction for activities in the Lake, is located at 98 feet amsl.

Existing land use and land cover within the majority of the terrestrial Study Area consists of active
agricultural fields, and inactive agricultural fields that are currently regenerating to a shrub community
dominated by eastern red cedar (Juniperus viginiana). The Study Area, which is bisected by Vermont
Route 314, also contains existing infrastructure such as VELCO’s existing terminal station, a portion of
the VELCO K-20 transmission line and right-of-way (“ROW”) corridor, and several overhead
distribution lines and their maintained ROW corridors. Representative photographs of the Study Area
are included in Appendix 3.

The NRCS has mapped the dominant soils that underlie the Study Area as Benson rock loam, over
massive limestone (3 to 8 percent slopes and 8 to 15 percent slopes) and Amenia silt loam (0 to 3
percent slopes). A narrow forested buffer adjacent to the shoreline is comprised mostly of northern
white cedar (Thuja occidentalis) and varies in width from approximately 60 feet wide at the southern
end to 100 feet wide in the central portion. There are no wetlands mapped by the Vermont
Significant Wetlands Inventory (“VSWI”) within or adjacent to the Study Area; VHB confirmed that no
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wetlands were present within the Study Area. One mapped Vermont Hydrography Dataset (“VHD”)
unnamed sub-tributary to the Lake is indicated on ANR’s Natural Resource Atlas and is mapped as
running parallel with and adjacent to the east side of Vermont Route 314. Based on VHB’s field
assessments, this mapped stream corresponds to an existing drainage ditch between the roadway and
an agricultural field and is therefore not considered a stream. VHB did not identify any stream
channels within the Study Area during the field investigations. The Federal Emergency Management
Agency (“FEMA”) has determined that the 100-year flood elevation along this portion of the Lake is at
102.0 feet (NGVD29) (FEMA 1988) (see Figure 3: Natural Resources Map in Appendix 1). The elevation
of the existing ground surface at the terminal station is approximately 123 feet amsl and therefore
well above the FEMA-identified floodplain for the Lake.

As stated above, EcoLogic conducted an assessment of aquatic habitat and biota within the Lake
portion the Project area (see EcoLogic’s aquatic assessment in Appendix 2). Based on their findings,
the Lake shore within the Project corridor consists of a mix of exposed bedrock bluff with boulders
and cobbles and a narrow band of trees above the shoreline. Within the Lake, EcoLogic identified
general zones of submerged aquatic vegetation (“SAV”). From the Lake shoreline to a water depth of
approximately six feet, EcoLogic found the Lake bed substrate to include a mix of cobbles, bedrock,
boulders and gravel with minimal fine sediment. This zone was essentially absent of SAV. From
approximately six feet to approximately 13 feet of water depth, EcoLogic found the Lake bed
substrate to contain a mix of cobbles, bedrock, boulders and gravel, with more fine sediment. This
zone had widespread but sparse SAV, consisting mainly of small pondweed (Potamogeton pusillus).
From approximately 13 feet to approximately 20 feet of water depth, EcoLogic identified a zone
containing more fine sediment, with widespread but sparse SAV species such as small pondweed,
Robbins pondweed (P. robbinsii), waterweed (Elodea sp.), and Eurasian water milfoil (Myriophyllum
spicatum). Below 20 feet of water depth, no SAV species were identified. Wildlife observations within
the Lake were limited at the time of the survey, and are described below in Section 4.13.

4.0

Assessment Methodologies, Findings, and Conclusions

General methodologies implemented by VHB when conducting the natural resources and Project
assessments are presented below along with findings and conclusions as they relate to each criterion
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for which the Board must give due consideration through the Section 248 review. In addition, for the
appropriate criteria, VHB has summarized the methodologies and findings prepared by EcoLogic based
on their assessment of aquatic habitat and biota of the Lake in the Project vicinity.

4.1

WATER AND AIR POLLUTION (10 V.S.A § 6086(a)(1))

Under this criterion, projects must demonstrate that there will be no undue adverse effect on air and
water purity. To evaluate this criterion, VHB assessed potential impacts to water and air quality,
aquatic habitat and biota, and water supply in association with Project construction and operation
activities. This evaluation focused on each Project component, which includes terrestrial construction
activities, in-Lake (or submarine) construction activities, and long-term operation of the new cables.
In particular, VHB assessed potential impacts associated with stormwater discharges and sediment
resuspension during cable installation and removal. VHB understands that VELCO will require the
contractor(s) to develop a spill prevention, containment and contingency plan, and follow Best
Management Practices (“BMPs”) as outlined in VELCO’s Environmental Guidance Manual (“VEGM”) as
additional measures to prevent undue adverse water pollution during Project construction activities.
Additionally, VHB assessed potential air pollution related to Project construction and operation, as
described in this Section. Analysis of other potential surface water quality impacts are also presented
in more detail below in Sections 4.8 (Streams) and 4.10 (Wetlands). Further analysis of impacts to
water quality are also provided in Sections 4.3 (Outstanding Resource Waters), 4.4 (Headwaters), 4.6
(Water Conservation), 4.7 (Floodways), 4.9 (Shorelines), and 4.11 (Water Supply). Based on this
evaluation, VHB has determined that the Project will not result in undue adverse effects associated
with water or air pollution.

Terrestrial Construction Component
Primary construction activities associated with the Project will involve installation of a new access
driveway, terminal station, and underground cables; replacement of existing overhead electric lines
and pole structures; and removal of the existing terminal station and underground cables.

With these activities proposed to generate greater than one acre of earth disturbance, constructionphase stormwater discharge associated with Project activities will be regulated under the National
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Pollutant Discharge Elimination System (“NPDES”) Construction Stormwater Discharge program, which
is administered by the Vermont Department of Environmental Conservation (“VT DEC”) via the
construction-phase stormwater discharge permit (General Permit 3-9020; “GP 3-9020”). To protect the
Lake during construction of the terrestrial portion of the Project, temporary Erosion Prevention and
Sediment Control (“EPSC”) measures (described in more detail in Sections 4.5 (Waste Disposal) and
4.12 (Soil Erosion)) will be installed in compliance with the VT DEC Vermont Standards and
Specifications for Erosion Prevention and Sediment Control (2006, Amended 2008).

Based on evaluation of proposed Project components, including proposed management of
stormwater runoff from areas of exposed soil through implementation of appropriate EPSC measures
to protect the Lake, VHB has determined that the Project will not result in undue adverse water
pollution resulting from the Project.

Submarine Construction Component
Sediment Resuspension Assessment
Analysis of potential impacts to surface waters included the assessment of impacts to Lake Champlain
that may result from the installation of the submarine cables, including the potential resuspension of
lakebed sediments. As presented in VHB’s VELCO PV-20 Lake Champlain Crossing Water Quality
Assessment Memorandum (“PV-20 Technical Memorandum”; Appendix 6), the analysis of available
Lake water quality data, Project-specific data, and the review of water quality modeling efforts
recently completed for a comparable electric transmission line project, demonstrate that the
installation of the proposed PV-20 Project will not result in adverse impacts to water quality of the
Lake. Specifically, it was identified that limited temporary and localized total suspended solids (“TSS”)
and total phosphorus (“TP”) levels will increase in the overlying water column during installation,
however these limited increases are expected to occur for only a short duration during cable
installation, with a rapid decline immediately following installation, and will not result in an
exceedance of the Vermont Water Quality Standards (“VWQS”). The VWQS criterion for TSS is based
on an assessment of impacts to existing uses. As described in the PV-20 Technical Memorandum in
Appendix 6, the limited extent of installation-related TSS increases of up to 200 feet horizontally and
10 feet vertically, and the temporary duration of the TSS increase of no more than four hours will not
prevent the full support of the Lake’s uses, which include recreation (boating, fishing, and swimming),
navigation, and wildlife habitat. The VWQS criterion for TP is based on an annual mean concentration
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of open Lake waters in the euphotic zone. The very short duration of TP increase (no more than four
hours) will not have any measurable effect on the annual average concentration. The installation also
will not result in the release of metals or other pollutants from the sediment into the overlying water
column in concentrations that exceed the VWQS. As presented in the PV-20 Technical Memorandum,
the comprehensive review of relevant available datasets and model outcomes, in addition to Project
specific studies, indicates that the installation of the Project will not result in undue adverse effects to
water quality and will maintain compliance with all applicable VWQS criteria.

HDD Methodology Assessment
As previously discussed, cables will be installed via HDD methodology to a water depth of
approximately 30 feet. A land based launch site with a pull-back area will be positioned
approximately 240 feet from the annual mean water elevation of 95.5 feet asml where the directional
drill rig will be staged and positioned to guide the drill along a planned path to an exit point within
the Lake. Appropriate EPSC measures will be installed prior to commencement of construction
activities to protect the Lake from stormwater runoff from exposed soils that may be generated
during this drilling process. An entry pit will be dug at the launch site to capture drilling fluid returns.
Temporary cofferdams, or another suitable containment structure will be situated at the exit points in
the Lake to confine suspended material (e.g., drilling fluids) that may surface from the drill holes.
VELCO will require the contractor(s) to follow the applicable BMP’s outlined in the VEGM to avoid
risks to water quality associated with this installation method.

Aquatic Habitat and Biota Assessments
As part of the assessment of aquatic habitat and biota performed for the Project (Appendix 2),
EcoLogic assessed the Project for potential impacts to aquatic habitat and biota that may result from
temporary water quality impacts and sediment disturbance that may occur during cable installation
and removal. Based on their assessment, EcoLogic found that no significant short-term or permanent
impacts are anticipated to occur as a result of installation of the four new cables based on the
proposed installation methods, which will avoid impacts to the littoral zone to a water depth of 30
feet via HDD installation and will result in only temporary impacts to the profundal zone bottom
sediments for Jet Sledding and Direct Lay installation methodologies in deeper waters. EcoLogic
concluded that these deeper water installation methods will not have any significant negative impact
on aquatic habitat or biota given the lack of aquatic invertebrates occupying the substrate in these
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regions. Additionally, EcoLogic assessed potential impacts to aquatic habitat and biota due to
proposed removal activities within the Lake, and determined that the Lake sediment will likely be
minimally disturbed and suspended when the cables and other structures are removed, with this
disturbance being temporary and localized in nature, thus will not result in undue adverse impacts to
the aquatic habitat and biota within the Lake.

Cable Removal Component
Prior to removal of the existing cables, the free-phase oil will be drained and purged with water or
another innocuous material, such as air, to remove oil from within the cables. Purging activities will
be conducted within a containment structure on land to protect immediately adjacent areas, including
the Lake, from any potential incidental releases. Removal of the oil-filled cables eliminates potential
future water quality impacts associated with the cables remaining within the Lake. VHB understands
that VELCO will require the contractor(s) to develop and implement a spill prevention, containment
and contingency plan for the purging of oil and removal of the existing cables. With these
protections in place, and based on the proposed design and approach, VHB has determined that the
cable removal portion of the Project will not result in undue adverse water pollution.

Project Impacts Associated with Placement of Dredge and Fill Material
Because the Project includes work within the Lake itself, physical impacts to the Lake resulting from
the installation of the proposed cables and removal of the existing cables have been assessed. Minor,
temporary impacts to the Lake substrate associated with dredge and/or fill material include the
temporary installation of four approximately 20-foot by 60-foot cofferdams to facilitate the in-Lake
HDD portion of cable installations, and the excavation and side casting of rip-rap material to facilitate
cable removal. Additionally, if the Project crosses other proposed in-Lake utilities, articulated concrete
mats or other protective structures will be placed over the existing lines underlain by grout bags to
protect both the existing utility and the Project cables, which would be considered permanent
impacts. Based on this, temporary and permanent impacts to the Lake resulting from Project
implementation have been calculated, and are summarized below in Table 3.
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Table 3. Summary of Proposed Impacts Associated with Dredge and Fill
Material in Lake Champlain within Vermont
Impact

Area (SF)

Temporary: Cofferdams (4) x (20-foot x 60-foot)

4,800

Temporary: Existing Cable Removal – Rip Rap Side
Casting

7,500

Permanent: Articulated Concrete Mats (20) x (8foot x 40-foot)

6,400

TOTAL

13,580

New Cable Operation
As summarized in the PV-20 Technical Memorandum in Appendix 6, thermal modeling of the PV-20
cables during operation indicates that the new cables will operate at lower temperatures than the
existing cables, thus having less impact to the water surrounding the cables. This modeling further
identified that water temperature increases from cable operation will remain below one degree
Fahrenheit at 0.4 inches from the cable and will have a zero degree temperature change on the water
at less than one-half inch from the cable and beyond. Therefore, the Project specific temperature
modeling indicates that the operation of the Project will not result in undue adverse effects to water
quality and will maintain compliance with applicable VWQS criteria.

Air Pollution
The air pollution criterion, as incorporated into Section 248, provides that a project must not result in
undue air pollution. The proposed construction phases of the proposed Project will result in emission
of low levels of air pollutants. These emissions will primarily be generated through the combustion of
gasoline and diesel powered vehicles and equipment during construction activities, but will not result
in hydrocarbon emissions that are atypical of those generated during other typical construction
activities. Dust generated by construction activities will be managed in accordance with the Vermont
Standards and Specifications for Erosion Prevention and Sediment Control (VT DEC 2006, amended
2008). There will be no emissions associated with the operation of the proposed facilities, other than
standard maintenance equipment performing routine inspections and maintenance. Therefore, VHB
has determined that the Project will not result in undue adverse effects associated with air pollution.
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4.2

GREENHOUSE GASES (30 V.S.A. § 248(b)(5))

The Project will not result in undue adverse greenhouse gas impacts. Construction and operation of
the PV-20 line will not involve generating any regulated emissions, including greenhouse gas
emissions, beyond the de minimis levels associated with temporary emissions of construction and
maintenance related vehicles and equipment as discussed in the air pollution section above. As such,
there will be no undue adverse effects associated with greenhouse gases.

4.3
OUTSTANDING RESOURCE WATERS (30 V.S.A. § 248(b)(8) and 10 V.S.A. §
1424a(d))
Section 1-03D of the VWQS (effective October 30, 2014) (ANR 2014),, state that the Secretary of ANR
may designate Outstanding Resource Waters (“ORW”) under 10 V.S.A. Section 1424(a). The following
waterways have been classified as ORWs:

1.

Batten Kill River, Towns of East Dorset and Arlington;

2.

Pike’s Falls/Ball Mountain, Town of Jamaica;

3.

Poultney River, Towns of Poultney and Fair Haven; and

4.

Great Falls, Ompompanoosuc River, Town of Thetford.

There are no waters that intersect the Project or in the Project vicinity that have been designated as
an ORW, and therefore, the Project will not result in any undue adverse effects impacts to ORW’s.

4.4

HEADWATERS (10 V.S.A § 6086(a)(1)(A))

In addition to conducting an in-field assessment, VHB analyzed available information including soils
data, topographic maps, and state-mapped public water supply source protection areas to determine
if the Study Area is located on any lands that meet the criteria of V.S.A. §6086(a)(1)(A), which is to be
accorded due consideration as part of Section 248(b) review. The headwaters criterion provides that a
permit will be granted whenever:
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“[T]he development … will meet any applicable health and environmental conservation
department regulation regarding reduction of the quality of the ground or surface waters
flowing through or upon lands which are not devoted to intensive development, and which
lands are:

i.

Headwaters or watersheds characterized by steep slopes and shallow soils; or

ii.

Drainage areas of 20 square miles or less; or

iii.

Above 1,500 feet elevation; or

iv.

Watersheds of public water supplies designated by ANR; or

v.

Areas supplying significant amounts of recharge waters to aquifers.”

The Project Site is located within the Lake Champlain direct watershed, which is over 8,000 square
miles in size4. In general, the Project Site is relatively flat with sloping topography along the Lake’s
shoreline and an elevation that ranges from the mean annual water level at 95.5 feet amsl to
approximately 140 feet amsl at the eastern most extent of the Site. Steep slopes are generally
considered to be those greater than 15 percent in Vermont (USDA, 2014). The average slope across
the extent of this site is approximately five percent, with the majority of construction-related activities
to occur within an essentially flat area that contains an average three percent slope. The Project Site
contains areas of shallow soil generally considered to be between 10 and 20 inches to bedrock in the
western and southern portions of the site.

The proposed Project is located at the northern edge of the Surface Protection Area (“SPA”) for the
Grand Isle Consolidated Water District (“GICWD”) drinking water intakes in the Lake (see Figure 4,
Appendix 1). The “deep intake” is approximately 180 feet below the mean water level (95.5 feet amsl)
of the Lake and is located over 3,900 feet to the south of the Project Site. The shallow intake is
approximately 28 feet below the mean water level of the Lake, and is approximately 2,700 feet to the
south of the Project Site. Both of these features are hydrologically upgradient of the Project Site. As
discussed above, water quality impacts, particularly TSS, are not expected to extend beyond 200 feet
from the area of installation. Therefore, the Project will not have an undue adverse effect to the

4

Lake Champlain Basin Program: http://www.lcbp.org/
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GICWD water system’s intakes. Finally, there are no areas which supply recharge waters to aquifers
within the Project Site.

Based on analysis of sub-criteria iv, a portion of the Project Site is within the SPA of GICWD. Project
activities within the SPA location include dismantling of the terminal station and a portion of the
existing cables, which are temporary activities. VHB has concluded that this area does not function as
a Headwater given that only a small portion of removal and dismantling activities lie within the
GICWD SPA, there is a significant distance between the Project Site and the intakes, both intakes are
hydrologically upgradient of the Project Site, and none of the other sub-criteria for Headwaters apply
to this area.

Furthermore, the Project will implement a site-specific EPSC Plan, which will require installation of
specific EPSC measures to prevent unintended impacts to the Lake. Because of the limited scope of
potential disturbance from the Project, the utilization of site specific EPSC measures and the use of
other applicable BMPs as outlined in the VEGM, when conducting work within the Project areas, the
Project will meet applicable health and VT DEC regulations regarding the quality of groundwater and
surface waters. As such, the Project will not have an undue adverse effect on Headwaters.

4.5 WASTE DISPOSAL [10 V.S.A. §6086(a)(1)(B)]
The Waste Disposal criterion incorporated into Section 248 review provides that a project must meet
applicable health and environmental conservation department regulations regarding the disposal of
waste, and must not involve the injection of waste materials or any harmful substances into ground
water or wells. For the Project, consideration of wastewater disposal involves sanitary wastewater,
stormwater runoff, oil and oily debris, and general construction debris.

The Project will not need permanent sanitary waste treatment, will not require on-site sanitary waste
treatment or use of public waste treatment facilities, and will not involve any on-site waste disposal or
the injection of waste materials or any harmful or toxic substances into groundwater or wells.
Furthermore, the Project will meet applicable health and VT DEC regulations regarding the disposal of
waste and, therefore, will not result in undue adverse effect associated with waste disposal.
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During construction, waste generated from Project activities is expected to consist of oil removed
from the existing submarine cables, seven existing submarine cables, components of the terminal
station to be removed, and general construction debris. The existing cables, oil and associated oil
contaminated debris will be recycled or disposed of by the contractor at a NYPA-approved facility in
New York. In the event that any of this material must be disposed of at an alternate location, VELCO
will work with the contractor to ensure that material is being disposed of in accordance with
applicable regulations. Based on analysis conducted by VELCO, the oil consists of Mineral Oil
Dielectric Fluid and does not contain PCBs. The components of the existing terminal station will be
disassembled in place, and either recycled or disposed of at an approved facility. General
construction debris generated during construction will also be the responsibility of the contractor to
dispose of at an approved facility and in compliance with applicable regulations.

Operational-phase stormwater discharge permit coverage is required under the VT DEC GP 3-9015 for
new stormwater discharges to state waters that are not principally impaired by collected stormwater
runoff. Coverage under GP 3-9015 is required for discharges of regulated stormwater runoff 5 from
new development, redevelopment, and/or expansion of existing development that results in at least
one acre of impervious surface to waters of the State. New impervious surfaces associated with the
Project include the new terminal station control building, concrete footings, and the access road from
Vermont Route 314, which will be less than one acre. Therefore, no permanent stormwater treatment
facilities are warranted or required pursuant to the Vermont Environmental Protection Rules, Chapter
18, Stormwater Management Rule (VT DEC 1994). In addition, the Project will involve removal of the
existing terminal station and associated impervious surfaces, and returning the site to grassed open
space.

Pursuant to the Vermont Environmental Protection Rules, Chapter 18, Stormwater Management Rule, “regulated
stormwater runoff” is defined as “precipitation, snowmelt, and the material dissolved or suspended in precipitation
and snowmelt that runs off impervious surfaces and discharges into surface waters or into groundwater via
infiltration.”
5
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4.6

WATER CONSERVATION (§ 6086(a)(1)(C))

The Water Conservation criterion, which is to be accorded due consideration as part of Section 248
review, is met if the project design incorporates water conservation principles. The Project operation
as proposed will not require an on-site water supply and will not involve expansion or redevelopment
of existing water supplies, nor will the Project require water for operational purposes. As such, the
Project will not have an undue adverse effect associated with Water Conservation.

4.7

FLOODWAYS (10 V.S.A § 6086(a)(1)(D))

The Floodway criterion (10 V.S.A. § 6086(a)(1)(D)), which is given due consideration as part of Section
248 review, takes into consideration a project’s effect on both floodways and floodway fringes. The
terms “floodway” and “floodway fringe” are defined within 10 V.S.A. § 6001(6) and 6001(7) as they
relate to watercourses (i.e., riverine systems) that are expected to flood on an average of at least once
every 100 years (with a 1 percent annual chance). Lake Champlain is not considered to be a
watercourse under this definition with no riverine systems identified within the Project area, and thus
the floodway criteria is not applicable to this Project. Nevertheless, the Project has been evaluated for
potential effects associated with Lake flooding events. The Project was evaluated for potential
impacts within this 100-year inundation floodplain by reviewing existing FEMA-mapped floodplain
boundaries and special flood hazard areas for areas.

VHB reviewed the available FEMA data for the town of Grand Isle in order to determine if the Project
Site includes FEMA-mapped floodplains, which are considered within the floodways criterion
(§ 6086(a)(1)(D)). From this review of the Flood Insurance Rate Map (“FIRM”) (Panel # 500223 0010 B),
the Project Site includes only a very small area of floodplain associated with the Lake, at the far
western edge. As shown in FEMA’s Flood Insurance Study (“FIS”) (FEMA 1988), no floodways were
calculated for the Lake and the base flood elevation was found to be 102 feet amsl (NGVD29). Project
activities within the floodplain are limited to the underground installation of the new cables via HDD
methods, and removal of small segments of the existing cables via open trench methods.
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Project activities within the Lake itself will consist of installing the four submarine cables, as described
above in Section 2, and removing the seven existing cables. Project components located within the
FEMA-mapped floodplain will be located below ground or will not result in a change in existing
elevation. Therefore, the Project will not restrict or divert the flow of flood waters, or endanger the
health, safety, and welfare of the public, riparian, or downstream landowners during flooding or from
potential erosion. As such, there will be no undue adverse impacts to Floodways.

4.8

STREAMS (10 V.S.A § 6086(a)(1)(E))

The streams criterion, given due consideration as part of Section 248 review, requires that projects
will, when feasible, maintain natural stream channel condition, and will not endanger the health,
safety, or welfare of the public or adjoining landowners (10 V.S.A. § 6086(a)(1)(E)).

When applicable, stream OHW width is recorded using methods detailed in the “Regulatory Guidance
Letter: Subject – Ordinary High Water Identification” (USACE 2005). Stream flow regime is classified as
ephemeral, intermittent, or perennial and is determined based on observations of instream hydrology
indicators at the time of observation and geomorphic characteristics.

Field assessment conducted by VHB in fall 2013 and spring 2015 involved assessment, delineation,
and mapping of any identified stream channels. As described above in Section 3, one mapped VHD
unnamed sub-tributary to the Lake is indicated on ANR’s Natural Resource Atlas and is mapped as
running parallel with and adjacent to Vermont Route 314. Upon field review, VHB recognized the
feature as a manmade ditch likely excavated in the upland, with no identifiable connection to a
natural stream or wetland. Therefore, VHB determined this feature to be a non-jurisdictional ditch.
As such, no streams were identified within or adjacent the proposed Project area. Therefore, the
Project will be no undue adverse effect on streams.

4.9

SHORELINES (10 V.S.A § 6086(a)(1)(F))

Shorelines are defined as the land adjacent to the waters of lakes, ponds, reservoirs, and rivers; and
include the land between the mean high water mark and the mean low water mark of such waters
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(Argentine 2008). For Lake Champlain, this is the area between the OHW mark at 98 feet amsl, and the
mean low water mark located at 93.25 feet amsl. Furthermore, § 6086(a)(1)(F) states that a permit will
be granted whenever the following is demonstrated:

“[T]he development … of shorelines must of necessity be located on a shoreline in order to
fulfill the purpose of the development … and the development … will, insofar as possible and
reasonable in light of its purpose:

(i)

retain the shoreline and the waters in their natural condition;

(ii)

allow continued access to the waters and the recreational opportunities provided by
the waters;

(iii)

retain or provide vegetation which will screen the development or subdivision from
the waters, and;

(iv)

stabilize the bank from erosion as necessary with vegetation cover.”

In order to meet the overall purpose and design of the Project, (i.e., removal of existing cables,
installation of new cables, and the location of the existing and proposed terminal stations), the Project
must of necessity be located in part, within the shoreline of the Lake. However, Project impacts have
been minimized to the maximum extent feasible while still achieving the Project purpose. Project
activities involving ground disturbance within the shoreline of the Lake will be primarily associated
with the removal of the existing cables. Impacts due to trench excavation within the defined shoreline
area total approximately 2,030 square feet (0.05 acre). During construction, specific EPSC measures
will be utilized to ensure no unintended releases of sediment to the Lake will occur. The Project will
also retain existing vegetation to screen the views of the Project from the Lake and to maintain
shoreline stabilization. Once cable removal activities are completed, the shoreline will be restored,
including bank stabilization measures, to pre-construction conditions to the extent feasible.

Additionally, public access to the Lake will not be impeded by the Project. Currently, the Vermont
Department of Fish and Wildlife (“VT DFW”) Ed Weed Fishing Access is located approximately 2,800
feet to the south, off of West Shore Road. Project activities will not affect access to or the recreational
opportunities provided by the waters from this access point.
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Although a portion of the Project is located within the shoreline area, the Project will not impinge on
the current shoreline condition, recreational use, existing riparian vegetation, or result in decreased
bank stability from the current condition, and will therefore, not have any undue adverse effect on the
shoreline.

4.10

WETLANDS (10 V.S.A § 6086(a)(1)(G))

The wetlands criterion as part of Section 248 review, requires that the proposed project comply with
the Vermont Wetland Rules (“VWR”) (NRB 2010). The VWR regulates impacts to significant wetlands
(Class I and Class II wetlands) and their buffers. Impacts to Class III wetlands are also reviewed by the
PSB under the wetlands criterion. Further, wetlands are regulated by the U.S. Army Corps of Engineers
(“USACE”) Section 404 of the Clean Water Act (“CWA”) permit program, as well as the related VT DEC
CWA Section 401 Water Quality Certification review process.

As described above in Section 3, the Study Area was investigated for the presence or absence of
wetland resources during the in-field assessment in the fall of 2013 and spring 2015. Wetland
delineations are made pursuant to applicable methodologies outlined in the Regional Supplement to
the Corps of Engineers Wetland Delineation Manual: Northcentral and Northeast Region (USACE 2011).
During the investigation field notes are taken, include recording information such as general
characteristics, potential functions and values, proposed wetland classifications, and any unique
qualities observed during the site assessment, along with other considerations relevant to support site
findings (see USACE Wetland Delineation Data Sheet in Appendix 4). Wetlands are classified in
accordance with the Classification of Wetlands and Deepwater Habitats of the United States (Cowardin
et al. 1979). Wetland functions and values are evaluated based on the field notes and observations
according to functional evaluation from the VWR (NRB 2010). Wetlands are mapped using points
taken with sub-meter capable Trimble® GPS units (post processed using Trimble® Pathfinder
software).

Prior to the field investigations, VHB reviewed available data, and determined the closest VSWImapped wetland is located 375 feet to the southwest. Furthermore, based on results of field
assessments conducted by VHB, no wetlands were identified within the Study Area. As there are no

Exhibit Petitioner TF-4
Page 25 of 127

impacts to any wetlands, there are no undue adverse effects to wetlands or wetland buffers as a result
of the Project.

4.11

WATER SUPPLY (§ 6086(a)(2) and (3))

In order to satisfy the criterion for Water Supply for the Section 248 review, a project must have
sufficient water available and not place unreasonable burden on existing water supplies. The Project
will involve temporary or very limited water usage, and does not involve expansion or development of
any additional water supplies. During construction of the terrestrial portion, small amounts of water
usage may be necessary for dust suppression and/or vegetation establishment. This water may be
supplied by the Lake or from approved sources, such as hauling bulk water from a nearby public
water supply.

During underwater construction within the Lake, the jet-sled installation device will use water for the
hydraulic jet that will create the temporary trench for laying the cable. The use of water for the jet
involves re-circulating water within the Lake in non-consumptive manner. Sufficient water is available
within the Lake to be recirculated through the hydraulic jet needed for underwater installation of the
cables.

Installation of the cables via HDD will require use of water to support drilling operations. Additionally,
the use of water may be required for the draining or purging the free-phase oil from the existing
cables prior to removal. This water will be supplied by the Lake or from approved sources, such as
hauling bulk water from a nearby public water supply.

A portion of the Project is located at the northern edge of the Source Protection Area for the GICWD
water intakes in the Lake (refer to Figure 4: Water Supply Assessment Map in Appendix 1). Therefore,
VHB investigated this water supply source in order to assess potential water quality impacts during
Project activities within the Lake. Based on available records, the GICWD has two intakes in the Lake,
Identified as the “deep intake” and “shallow intake”. The “deep intake” is shared with an ANR fish
hatchery and is approximately 180 feet below the mean water level of the Lake. This intake is located
over 3,900 feet to the south of the closest Project Area boundary. The “shallow intake” is
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approximately 28 feet below the mean water level of the Lake, and is approximately 2,700 feet to the
south of the closest Project Area boundary. As previously discussed, the extent of water quality
impacts, particularly TSS, is expected to be less than 200 feet from the area of installation and will not
impact either of these two water intakes. No other known Lake Champlain water supply intakes are
located within the vicinity of the Project. Therefore, the Project will not have undue adverse effect to
water system intakes in the Lake.

Once operational, the Project will not require on-going water consumption and the new oil-free
cables will not involve the use of any fluids or substances that could affect water quality. Therefore,
there will be no undue adverse effect to water supplies as a result of the Project.

4.12

SOIL EROSION (10 V.S.A § 6086(a)(4))

In order to satisfy the Soil Erosion criterion as part of Section 248, a finding that the Project “will not
cause unreasonable soil erosion or reduction in the capacity of the land to hold water so that a
dangerous or unhealthy condition may result”. Based on evaluation of the proposed Project activities,
the fact that the Project will be performed in accordance with a site-specific EPSC Plan and the VEGM,
VHB has determined that the Project will not cause unreasonable soil erosion or a reduction in the
capacity of the land to hold water.

According to the NRCS soils report for Grand Isle County, underlying soils located within the Project
Site are classified as:



Amenia silt loam, with 0 to 8 percent slopes and an erodibility rating of 0.37;



Benson rocky loam over massive limestone, with 3 to 8 percent slopes and an erodibility
rating of 0.24;



Benson very rocky loam over massive limestone, with 3 to 15 percent slopes and an erodibility
rating of 0.24; and



Covington silty clay loam, with 0 to 3 percent slopes and an erodibility rating of 0.49.

Exhibit Petitioner TF-4
Page 27 of 127

Erodibility ratings (or “K values”) indicate the susceptibility of soil to erosion by water as designated
by NRCS. Values typically range from 0.02 to 0.69, with higher values (generally considered by VT DEC
to be greater than 0.24) more susceptible to erosion. Therefore, soils within the Project Site with K
values that range from 0.24 to 0.49 require implementation of select EPSC measures where there is
potential for erosion and sediment transport to occur. These measures may include installation of silt
fence and staked fiber rolls, as well as temporary and permanent stabilization via stone, hay mulch,
and rolled erosion control product (“RECP”).

No more than five (5) acres of proposed earth disturbance is expected for the Project, which is greater
than the one-acre threshold that requires coverage under the state’s construction-phase stormwater
discharge permit for construction activities. Therefore, the Project will require a site specific EPSC Plan
that complies with the VT DEC’s Vermont Standards and Specifications for Erosion Prevention and
Sediment Control (2006, Amended 2008), and utilizes EPSC measures that are outlined in the VEGM to
manage stormwater runoff from areas of exposed soil. Additionally, VELCO will ensure routine
inspections are performed by a qualified environmental inspector who will work with the contractor to
take proactive steps to ensure that discolored stormwater runoff does not leave the Project Site. As
such, there will be no undue adverse effect associated with soil erosion.

4.13 RARE AND IRREPLACEABLE NATURAL AREAS (RINA) (10 V.S.A § 6086(a)(8)),
and NECESSARY WILDLIFE HABITAT and ENDANGERED SPECIES (10 V.S.A
§6086(a)(8)(A))
To demonstrate compliance with this criteria, a project must be shown to have no undue adverse
effect on Rare or Irreplaceable Natural Areas (“RINA”) (§ 6086(a)(8)). Additionally, a project must not
destroy or significantly imperil Necessary Wildlife Habitat (“NWH”) or any Endangered Species (§
6086(a)(8)(A)).

Rare or Irreplaceable Natural Areas
Significant natural communities may be deemed RINA as part of the four-part test required by 10
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V.S.A. § 6086(a)(8).6 Determinations of “Significance” are made utilizing a combination of community

ranking, current condition (age, degree of disturbance), and landscape context (size, degree of
fragmentation) in order to determine an “Element (or Community) Occurrence Ranking”. Rare (S1 and
S2) natural communities can be considered significant when quality-ranked A, B, or C. Uncommon
(S3) and common (S4) types require a quality rank of A or B to be considered significant. Very
common (S5) types require an A-rank (VT DFW, 2014). Significant natural communities can be
deemed RINA under Criterion 8, based on the combination of the natural community rarity and
quality ranking. Additional considerations for RINA include the presence of rare, threatened, or
endangered (“RTE”) species in these communities, as well as overall natural community associations.
VHB field staff reviewed the on-site natural community or vegetative assemblage types. Thompson
and Sorenson (2005) is used to define what constitutes a natural community as well as characterize
the natural communities within the Study Area. Information gathered in the field was used to compile
a list of onsite natural community or vegetative assemblage types. This methodology is used to
characterize on-site community type and condition as well as identify any natural communities that
might be considered RINA. The results are also used to define habitat characteristics and identify
target habitats for rare species as discussed above.

Through database review, no known significant natural community element occurrences (“EOs”) are
mapped within the Study Area or are known to occur within a one-mile of the Study Area. Based on
the observations made in the field, VHB found no areas that meet the description for significant
natural communities within the Study Area. The Study Area consists of maintained clearings, farm
fields under agricultural use and regenerating farm fields dominated by Eastern red cedar. The
shoreline portion of the Study Area contains a forested buffer dominated by Northern white cedar.
Representative photographs can be found in Appendix 3. No significant natural communities were
identified within the Study Area.

6 Act

250 Section 810 V.S.A. § 6086(a)(8) requires that a project be shown to have no undue adverse effect on
RINAs (10 V.S.A. § 6086(a)(8)). While the statute does not define a RINA, the Act 250 natural resources board has
developed a four-part test to determine whether a project satisfies Criterion 8 with respect to RINAs. First, it
must determine whether the project is located in a natural area. Second, it determines whether the natural area is
rare and irreplaceable. Third, it determines whether the project will have an adverse effect on the RINA. Fourth, it
determines whether the adverse effect, if any, would be undue.
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Necessary Wildlife Habitat
NWH is most often defined as deer wintering habitat, black bear habitat (beech/oak mast or wetland
habitat), black bear travel corridors, or in some cases, moose overwintering area.

VHB researched available deer wintering area, bear mast stand, and bear wetland habitat mapping
provided by ANR to determine if the terrestrial portion of the Study Area is situated within or adjacent
to mapped NHW. This database review was corroborated by inspection of on-site habitat by VHB.
Through ANR mapping review and field review efforts by VHB, no NWH was identified within the
terrestrial portion of the Study Area.

EcoLogic assessed the use of the Lake littoral zone by other fish and wildlife species. They
determined the area of the Lake proximal to the Project corridor could be expected to support a
number of sport fish species, including smallmouth bass (Micropterus dolomieu), walleye (Sander
vitreus), and northern pike (Esox lucius). However, no habitats were identified within the Project
corridor that would provide exceptional value for fish spawning or nursery areas, and therefore the
Project corridor within the Lake does not represent critical habitat. Additionally, several bird species
were observed during EcoLogic’s field investigation including double-crested cormorants
(Phalacrocorax auritus), mallards (Anas platyrhynchos), and ring-billed gulls (Larus delawarensis) were
observed. These species are wide-spread and common, and use similar habitats throughout the Lake,
therefore the potential habitat for these species in the Project vicinity is not critically important.

In summary, based on the review and evaluation of database and field habitat information gathered
for the Project by both EcoLogic and VHB, and review of current known EOs and wildlife habitat, VHB
concludes that there are no threatened or endangered species, RINAs, or NWH present within the
Project Area. As such, there will be no undue adverse effect on any portion of this criterion.

Threatened or Endangered Species
Endangered Species include those that are defined as “threatened” or “endangered” on the Vermont
state endangered species list and the state threatened species list, and that are protected under the
Vermont Endangered Species Rule. Those species protected under the federal Endangered Species
Act are included as well. Rare, but otherwise not protected species are often included under this
criterion as part of a Project’s potential impacts to the natural environments.
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In order to identify the potential occurrence of rare, threatened or endangered species, particularly
those that are federal or Vermont-listed threatened or endangered7, and quantify available onsite
habitat condition relative to each, VHB researched the NHI database for the presence of known EOs of
rare, threatened, and endangered species, as well as, significant natural community types within and
adjacent to the Study Area, for both terrestrial and aquatic occurrences. A one-mile radius was used
when querying the NHI. The list of known EOs from within the Study Area region is then referenced
against the habitat characteristics for the species and compared to the available habitats within the
Study Area.

Using known EO data and on-site habitat condition information, in combination with reviewing the
list of known rare plants and animals for any on-site natural communities, a list of species that may
potentially occur within the Study Area is considered during onsite field surveys (see Vegetation
Communities and Plant Assemblages - Species Checklist in Appendix 5). Through the review of the
NHI database, eight EO’s were identified within a one mile radius of the Study Area which can be
found in Appendix 5. No appropriate habitat for any of the known protected plant or animal species
was observed in the Project vicinity, which was reviewed in fall 2013 and spring 2015. In addition, no
rare, threatened, or endangered species were observed during either field assessment.

Based on NHI database review, the only NHI-mapped RTE species within the Study Area is Claycolored sparrow (Spizella pallida). The Clay-colored sparrow (S2B/G5) which is considered rare but not
protected, was last observed at this location in 2003. Although potential habitat does occur within
the Study Area, proposed disturbances associated with the Project are temporary, and will not occur
near where the Clay-colored sparrow was previously located.

As part of the aquatic habitat and biota assessment, EcoLogic also queried NHI databases to
determine which RTE species could occur in the Project vicinity. As part of their field assessment,
EcoLogic also assessed actual habitat conditions for the potential RTE species. EcoLogic found that
potential habitat for American eel (Anguilla rostrata) (S2G4), which is classified as a species of concern

Federal-listed species are protected under the U.S. Endangered Species Act and Vermont-listed species are
protected under 10 V.S.A. §123.
7
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but not protected, occurs in the Project corridor within the Lake. Additionally, given the general
mobility of the species, and the abundance of similar habitat in the Lake, the potential habitat
proximal to the Project area does not represent critical habitat. Potential habitat for two additional
rare, but not protected, animal species, black meadowhawk dragonfly (Sympetrum danae) (S1S2/G5)
and lyre-tipped spreadwing damselfly (Lestes unguiculatus) (S3S4/G5) were assessed by EcoLogic
during the field assessment. No suitable habitat was found in the Project vicinity.

5.0

Summary

On behalf of VELCO, VHB and EcoLogic conducted a natural resources assessment and
documentation review of the PV-20 Submarine Cable Replacement Project, the Vermont portion of
which is located north of Champlain Landing in Grand Isle, Vermont. The assessment was performed
in support of VELCO’s anticipated Section 248 petition to the PSB for a CPG for the proposed Project,
as well as subsequent collateral permit applications. The assessment included the evaluation of
potential impacts to some of the resources identified as Section 248 criteria, including: Water and Air
Pollution (10 V.S.A. § 6086(a)(1)), Greenhouse Gases (30 V.S.A § 248(b)(5)), Outstanding Resource
Waters (30 V.S.A. § 248(b)(8) and 10 V.S.A. § 1424a(d)), Headwaters (10 V.S.A. § 6086(a)(1)(A)), Waste
Disposal (10 V.S.A. § 6086(a)(1)(B)), Water Conservation (10 V.S.A. § 6086(a)(1)(C)), Floodways (10 V.S.A.
§ 6086(a)(1)(D)), Streams (10 V.S.A. § 6086(a)(1)(E)), Shorelines (10 V.S.A. § 6086(a)(1)(F)), Wetlands (10
V.S.A. § 6086(a)(1)(G)), Water Supply (10 V.S.A. § 6086(a)(2) and (3)), Soil Erosion (10 V.S.A. §
6086(a)(4)), Rare and Irreplaceable Natural Areas (“RINA”) (10 V.S.A. § 6086(a)(8)), and Necessary
Wildlife Habitat and Endangered Species (10 V.S.A. § 6086(a)(8)(A)). Based on our review, the
proposed Project activities will not result in any undue adverse effects to the above natural resources
criteria.
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SEE SHEET C-101 - STA: 76+00
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Figure 3. Vermont Trasnco, LLC
PV-20 Cable Replacement Project
Grand Isle, Vermont
Natural Resources Map
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Figure 4. Vermont Trasnco, LLC
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Water Resources Map
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I. INTRODUCTION

PV-20 is a single circuit 115kV transmission line jointly owned by the New York Power
Authority (NYPA) and VT Transco. A portion of PV-20 runs underground and underneath Lake
Champlain for approximately 1.7 miles between Cumberland Head, NY and Grand Isle, VT.
The NYPA owns the portion of the transmission line in NY, and ownership transfers to VT
Transco at the NY/VT state line within the lake. A recent assessment of the condition of the
submarine cable portion of the PV-20 circuit was conducted and it has been determined that the
existing 115 KV submarine cables in Lake Champlain are at or near the end of their expected
useful service life.

EcoLogic, LLC was contracted through CHA Consulting, Inc. to conduct a characterization of
the littoral zone of Lake Champlain and determine the sediment-depth distribution of aquatic
macroinvertebrates in the littoral and profundal zones of Lake Champlain in the vicinity of the
PV-20 transmission line corridor. This report presents the findings of this investigation.

II. METHODS

A. Aquatic Habitat Characterization

The aquatic habitat within the littoral zone of Lake Champlain (in both New York and Vermont)
along the existing and proposed transmission line corridors was characterized by a two-person
crew working primarily from a canoe. The area investigated spanned approximately 240 m
along the length of the shoreline and from shore out to the extent of vegetative growth at both the
NY and VT ends of the corridor. This area encompassed the existing transmission lines, the
proposed location of the new transmission lines, and an approximately 50-m buffer to the north
and south of these features. The characteristics of the habitat with respect to substrate type, the
presence and type of aquatic macrophytes, other types of cover, and bottom slope were
documented via field notes and photographs.
The type, general abundance, and aerial extent of macrophytes were documented visually and
through the use of rake tosses at various depths and distances from shore to sample submergent
EcoLogic, LLC
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vegetation. A portable depth finder was used to document bottom coverage of macrophytes and
gather information on water depth and bottom slope. Substrate composition was determined by
direct observation to depths of approximately 3 m and by feel while retrieving rake tosses and
lowering and raising an anchor. Observations of fish and wildlife use of the littoral zone and
adjacent areas also were recorded. In addition to the field assessment, staff of regional state and
federal natural resource agencies with knowledge of the aquatic resources of the project area
were contacted to compile information on fish and wildlife, including rare, threatened, or
endangered species known to occur or potentially occurring in the vicinity of the project.

B. Depth of Sediment Occupied by Macroinvertebrates

The depth in the bottom sediments to which aquatic macroinvertebrates occur in at three
locations each in the littoral zone and the profundal zone of Lake Champlain at both the New
York and Vermont ends of the transmission line corridor was determined (Figure 1). This was
accomplished by analyzing samples of sediment from strata within the sediment ranging from
the sediment surface down to 1.0 m below the surface.

The aquatic macroinvertebrate

community at the sediment surface was sampled using a Day sampler deployed from a barge
with a hydraulic crane. The Day sampler was lowered to the sediment surface and a grab sample
was removed, brought on board, and emptied into a bin capable of holding the entire volume of
the sampler. If less than approximately 5 liters were collected in a sample, the entire sample was
rinsed in a 1.0-mm sieve bucket, and all retained material and macroinvertebrates were preserved
with 95% ethanol in a 1-L bottle. Samples for which substantially more than 5 L of material
were obtained were stirred with a trowel and subsampled by removing approximately 5 L of
material, rinsing it in a 1.0-mm sieve bucket, and preserving all retained material and
macroinvertebrates with 95% ethanol in a 1-L bottle.

The aquatic macroinvertebrate community at 0.5 m and 1.0 m below the sediment surface at each
sampling station was sampled by obtaining approximately 1 L of sediment from the 0.5-m and
1.0-m strata of a vibracore sample collected from the barge for chemical analyses. The material
from each sample was rinsed in a 1.0-mm sieve bucket, and all retained material and
macroinvertebrates were preserved with 95% ethanol in a 1-L bottle.

EcoLogic, LLC
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In the laboratory, the preservative was removed from each sample, and the sample was rinsed in
a 0.5-mm sieve, spread across a white plastic sorting tray with a grid on the bottom, and viewed
under a magnifying lamp.

Randomly selected grids were searched for aquatic

macroinvertebrates, and encountered organisms were removed until 50 organisms were obtained
or until all organisms were removed from samples containing fewer than 50 organisms. Each
organism was classified by taxonomic family (or lowest taxonomic level possible with a
dissecting microscope). The unsorted remainder of each sample was scanned to identify any
additional taxa that were not included in the 50-organism subsample. Only organisms that
appeared to be living at the time of collection were recorded as being present. Organisms
represented only by empty shells or exuviae (shed skins) were not recorded as present since they
may have originated from a location other than the sampling station or the depth of collection.

III. RESULTS

A. Aquatic Habitat Characterization

The aquatic habitat assessment of the littoral zone in the vicinity of the PV-20 transmission line
corridor was conducted on July 2, 2014. Conditions for observing aquatic habitat were good,
with a light southeast wind and high water clarity (Secchi depth = 5.9-6.0 m). Lake Champlain
water surface elevation was 29.6 m msl at the U. S. Geological Survey gage 04295000 at Rouses
Point, NY during the investigation. The Vermont side of the littoral zone was visited during the
morning, and the New York side of the littoral zone was visited in the afternoon.

1. Vermont Littoral Zone

The littoral zone at the Vermont end of the transmission line corridor varied in width from
approximately 60 m at the south end to 95 m at the north end at a water surface elevation of
29.6 m (Figures 2-4). The shoreline in the vicinity of the transmission line corridor consisted of
a combination of bedrock bluff and boulder/cobble substrate with a narrow band of mixed
conifers, hardwoods, and shrubs between the rock shoreline and residential properties (Photos

EcoLogic, LLC

3

Exhibit Petitioner TF-4
Page 59 of 127
1-3). The lake bottom in this area had a relatively gentle slope out to the 2-m depth and then
sloped more steeply out to the 6-m depth at a water surface elevation of 29.6 m (Figures 2-4).
This increase in slope off shore was more pronounced at the south end than at the north end of
the site.

The near-shore limit of submergent aquatic vegetation (SAV) was approximately 16 m off shore
at the south end and mid-section of the site and 27 m at the north end at a water surface elevation
of 29.6 m (Figures 2-4). The off-shore limit of SAV was approximately 61 m from shore at the
south end of the site, 76 m from shore at the mid-section, and 92 m at the north end at a water
surface elevation of 29.6 m. The maximum depth at which SAV was found was 6.1 m at a water
surface elevation of 29.6 m. SAV growth was widespread but sparse and scattered (Photos 4
and 5).

Species encountered included small pondweed (Potamogeton pusillus), waterweed

(Elodea sp.), Eurasian watermilfoil (Myriophyllum spicatum), and Robbins pondweed
(Potamogeton robbinsii). SAV growth became less dense with increasing depth outside of the
4.5-m contour at a water surface elevation of 29.6 m. Small pondweed was the most widespread
and abundant macrophyte, but no dense beds of SAV were observed. SAV occurred in small,
sparse patches or as individual plants. Most of the Eurasian watermilfoil was collected as dead
stems (Photo 6), possibly from the previous year’s growth, and was collected toward the offshore end of the littoral zone where silt was the primary substrate.

From shore out to approximately the 1.0-m depth contour at a water surface elevation of 29.6 m,
the substrate was primarily a cobble/boulder/coarse gravel mix with little or no interstitial fines
(Photo 7). The substrate in this near-shore band appeared to be well sorted by wave and ice
action, resulting in a lack of fine substrate in which SAV could grow and a lack of dreissenid
mussels as well. Bottom substrate composition was consistently a mix of cobble, bedrock,
boulder, and gravel with minor amounts of interstitial fines from approximately the 1-m depth
contour out to approximately the 4.5-m depth at a water surface elevation of 29.6 m (Photos 8
and 9). The proportion of each of these substrate types varied with location, but there were no
large expanses of bottom dominated by a single substrate type between the 1.0-m and 4.5-m
depth contours at a water surface elevation of 29.6 m. Dreissenid mussels occurred in low to
moderate density on the rock substrate throughout this zone (Photos 10 and 11). Bottom

EcoLogic, LLC
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substrate transitioned from rock to silt outside of the 4.5-m contour at a water surface elevation
of 29.6 m.

Observations of fish and wildlife were scant during the field effort. Wildlife observed at the site
was limited to double-crested cormorants (Phalacrocorax auritus), mallards (Anas
platyrhynchos), and ring-billed gulls (Larus delawarensis). No fish species were observed
during the field effort. As noted previously, dreissenid mussels were observed attached to rock
substrate throughout the site and were collected occasionally in rake toss samples for SAV.

2. New York Littoral Zone

The littoral zone at the New York end of the transmission line corridor varied in width from
approximately 145 m at its mid-section to 190 m at the north end at a water surface elevation of
29.6 m (Figures 5-7). The shoreline in the vicinity of the transmission line corridor consisted of
a combination of cobble/boulder/coarse gravel substrate flanked by concrete retaining walls at
the north and south end (Photos 12-14). Residential properties extended up slope from the
shoreline. The lake bottom in the northern portion of the littoral zone had a consistent, gentle
slope out to the 7-m depth at a water surface elevation of 29.6 m (Figure 5). The bottom in the
mid-section of the site sloped gently out to approximately the 3-m depth and then sloped more
steeply out to the 6.4-m depth at the outer limit of the littoral zone at a water surface elevation of
29.6 m (Figure 6). Bottom slope in the southern portion of the littoral zone was consistent and
gentle out to the 5-m depth and then increased out to the 6.7-m depth at the outer limit of the
littoral zone at a water surface elevation of 29.6 m.

The near-shore limit of SAV increased from north (approximately 25 m off shore) to south
(approximately 50 m off shore) at a water surface elevation of 29.6 m (Figures 5-7). The offshore limit of SAV was approximately 190 m from shore at the north end of the site, 145 m from
shore at the mid-section, and 155 m at the south end at a water surface elevation of 29.6 m.
Species encountered included small pondweed, waterweed, Eurasian watermilfoil, stonewort
(Nitella sp.), curly-leaved pondweed (Potamogeton crispus), and claspingleaf pondweed
(Potamogeton perfoliatus). No large, dense beds of SAV were observed, though waterweed and

EcoLogic, LLC

5

Exhibit Petitioner TF-4
Page 61 of 127
Eurasian watermilfoil did occur in moderate density in the northern portion of the littoral zone in
approximately 3-6 m of water at a water surface elevation of 29.6 m (Photo 15). SAV generally
occurred in small, sparse patches or as individual plants.

Small pondweed was the most

widespread macrophyte species but generally occurred as scattered plants or in diffuse beds.
SAV abundance generally declined from north to south, with the width of the vegetated zone
also narrowing from north to south.

Bottom substrate composition varied considerably from north to south and with distance from
shore (Figures 5-7). In the northern and mid-sections of the site, substrate was primarily a mix
of cobble, boulder, coarse gravel, and patches of bedrock from shore to approximately the 1-m
depth contour at a water surface elevation of 29.6 m (Photos 16 and 17). Interstitial spaces in the
rock substrate were filled with sand and fine gravel between approximately the 1-m and 3-m
contours at a water surface elevation of 29.6 m (Photo 18).

Beyond this depth, substrate

consisted of a mix of silt and rock in the northern and mid-sections of the site.

In the southern portion of the site, substrate was predominantly bedrock from shore out to the
2-m depth contour at a water surface elevation of 29.6 m (Photo 19). Cobble, boulder, gravel
and interstitial fines became more prominent and bedrock less prominent at depths of 2-4 m.
The substrate was a silt/rock mix at depths of 4-6 m and primarily silt from the 6-m depth to the
off-shore limit of the littoral zone at a water surface elevation of 29.6 m.

Observations of fish and wildlife were scant during the field effort. Wildlife observed at the site
was limited to a double-crested cormorant, mallards, and ring-billed gulls.

Anglers were

observed catching smallmouth bass (Micropterus dolomieu) and yellow perch (Perca
flavescens).

Dreissenid mussels were observed attached in low densities to rock substrate

throughout the site and were collected occasionally in rake toss samples taken to collect SAV.
Broken, weathered shells of three eastern lampmussels (Lampsilis radiata) were found along the
shoreline.

EcoLogic, LLC
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3. Potential Use of Littoral Habitat by Fish and Wildlife

The littoral zone at both ends of the PV-20 transmission line corridor was typical of the littoral
habitat found throughout much of the surrounding near-shore area of Lake Champlain. The
habitat was relatively similar on both ends of the corridor, though there was more aquatic plant
growth on the NY side. In general, the substrate consisted of a mix of cobble, boulder, bedrock,
and gravel from shore out to about the 4-m depth contour, where the substrate changed to more
silt and less rock, and became entirely silt by the 6-m depth at a water surface elevation of
29.6 m. Aquatic plant growth (consisting primarily of small pondweed, Eurasian water milfoil,
and waterweed) was sparse on the Vermont side, consisting of scattered stems growing in
crevices among the rocks in water less than 3 m deep at a water surface elevation of 29.6 m and
became slightly more abundant farther off shore where silt was the primary substrate. Aquatic
plant growth on the NY side was somewhat more abundant but not dense.

The littoral zone in the transmission line corridor appeared to be similar to the littoral zone in
this general region of the lake (i.e., there was an abundance of similar habitat nearby). No
habitats were noted that would provide exceptional value as fish spawning or nursery areas or be
considered unique in supporting fish and wildlife resources, including threatened or endangered
species. Sportfish species that could be expected to use the available habitat in the littoral zone
at either end of the transmission line corridor include smallmouth bass, yellow perch, walleye
(Sander vitreus), rock bass (Ambloplites rupestris), pumpkinseed (Lepomis gibbosus), chain
pickerel (Esox niger), and northern pike (Esox lucius), all of which are common and wide-spread
in the littoral zone of Lake Champlain (Fisheries Technical Committee 2009). Emerald shiner
(Notropis atherinoides), an open-water forage species, and the invasive white perch (Morone
americana) and alewife (Alosa pseudoharengus) could also be expected to use this habitat type.

Wildlife observed using the littoral zone during this investigation was limited to ducks,
cormorants, and gulls. These birds likely forage throughout large areas of the surrounding
littoral zone and occasionally use the area in the immediate proximity of the transmission
corridor.
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The U.S. Fish and Wildlife Service, Vermont Natural Heritage Inventory, and New York Natural
Heritage Program were queried for records of rare, threatened, or endangered species that are
known to occur or may occur at or in the vicinity of the project site. Seven animal species and
one plant species were identified by these sources as potentially occurring in the vicinity of the
project (Table 1). Northern harrier, listed as a threatened species in New York State, is a hawk
typically associated with marshes, sloughs, and wet meadows (Terres 1980). No such habitats
exist along the immediate shoreline or in the littoral zone of Lake Champlain at either end of the
transmission line corridor, so this species is presumed absent from this part of the project area.

Common loon, listed as a species of special concern in NY, uses open-water and littoral lake
habitat for foraging and typically nests on small islands, sheltered coves, promontories, or
headlands in areas undisturbed by human activity (Terres 1980). Though not observed, common
loons may occasionally forage or rest in the littoral zone in the vicinity of the transmission line
corridor, but large expanses of similar habitat occur throughout this portion of the lake. No
suitable nesting habitat occurs at either end of the corridor for this species.

American eel, listed as a species of concern in VT, in lake habitats typically occupy burrows in
bottom mud or gravel or seek cover under objects, or in SAV beds (Scott and Crossman 1973;
Fahay 1978). LaBar and Facey (1983) collected American eels from the littoral zone of Lake
Champlain on the east side of Grand Isle, VT from habitats up to 2 m deep with substrate
varying from mud with dense vegetation to bare rock. Mark-recapture studies conducted by
these authors indicated that American eels inhabiting shallow-water areas of Lake Champlain are
relatively mobile and occupied areas minimally ranging in size from 2.4-65.4 hectares. The
broad array of habitat used by American eel in Lake Champlain suggests that this species may
occur, at least intermittently, in the littoral zone of the lake in the vicinity of the transmission line
corridor. However, given the mobility of individuals of this species and the abundance of similar
littoral habitat adjacent to the transmission corridor, the habitat within the transmission line
corridor does not represent a critical resource for American eel.

The black meadowhawk (VT state rank of S1S2) and lyre-tipped spreadwing (VT state rank of
S3S4) are dragonfly and damselfly species, respectively. These species have an aquatic juvenile
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life stage and a terrestrial adult life stage. Both life stages are associated with shallow lake
margin, marsh, pond, or bog habitats containing abundant emergent vegetation (Paulson 2011).
There are no such habitats along the immediate shoreline or into the littoral zone of Lake
Champlain at either end of the transmission line corridor, so these species are presumed absent
from this portion of the project area.

Indiana bat (federally listed as endangered) and northern long-eared bat (proposed for federal
listing as endangered) are terrestrial species typically not associated with aquatic habitats
(USFWS 2014a, 2014b). Both species hibernate during winter in caves or, occasionally, in
abandoned mines. When not hibernating, these bats are found in wooded areas where they
usually roost under loose tree bark on dead or dying trees. Indiana bats typically forage in closed
to semi-open forested habitats and forest edges.

Northern long-eared bats forage in the

understory of forested hillsides and ridges. Typical habitat of these two species is absent along
the immediate shoreline and the littoral zone of Lake Champlain at either end of the transmission
line corridor, so these species are presumed absent from this portion of the project area.

Handsome sedge is a NY state-listed threatened plant species that occurs in forests, forest edges,
roadsides, or less frequently in open meadows (NYNHP 2013).

It occurs in areas with

calcareous soils, including dry deciduous forests and ravines, moist meadows, woods, and
thickets. These habitats are absent along the immediate shoreline and in the littoral zone of Lake
Champlain at either end of the transmission line corridor, so this species is presumed absent from
this portion of the project area.

B. Depth of Sediment Occupied by Macroinvertebrates

Sediment samples for analysis of aquatic macroinvertebrate depth distribution were successfully
collected from all 12 sampling locations at the sediment surface and seven of the 12 sampling
locations at sediment depths of 0.5-m and 1.0-m (Table 2). Samples from sediment depths of
0.5-m and 1.0-m could not be collected at five of the six littoral zone sampling locations due to
refusal of the vibracore sampler on probable bedrock at these locations. At least one aquatic
macroinvertebrate was found in the surface sediment samples of all 12 sampling locations. At
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least one aquatic macroinvertebrate was found in only two of the seven samples from a sediment
depth of 0.5-m, and no organisms were found in any of the seven samples from a sediment depth
of 1.0-m.

Fifty or more organisms were found only in the six surface sediment samples from the littoral
zone. No more than 25 and typically less than 10 organisms were found in surface sediment
samples from the profundal zone.

The two samples containing macroinvertebrates from a

sediment depth of 0.5-m contained only one and three organisms, respectively. Total number of
taxa at a station ranged from zero to 16. Littoral zone taxa richness ranged from nine to 16, with
taxa richness being slightly higher (12-16 taxa) at the NY end of the transmission line corridor
than from the VT end (9-11 taxa). Taxa richness in the surface sediments of the profundal zone
ranged from one to five in both the NY and VT portions of the profundal zone.

Dreissenid mussels were the dominant taxon in the surface sediments of the VT littoral zone,
representing 44-60% of the macroinvertebrate community. Tubificid worms or chironomid
(midge) larvae were second in abundance in the surface sediments of the VT littoral zone,
representing 14-38% of the community.

All other taxa comprised less than 10% of the

macroinvertebrate community in the surface sediments of the VT littoral zone. Insects other than
midge larvae were relatively scarce in the surface substrate of the littoral zone. No samples
could be taken in the VT littoral zone at depths of 0.5 m and 1.0 m below the sediment surface
due to refusal of the core sampler by rock substrate.

Tubificid worms were the dominant taxon in the surface sediments of the VT profundal zone,
representing 62-100% of the community. Only two taxa were found in samples taken in the VT
profundal zone at depths of 0.5 m and 1.0 m below the sediment surface. One of these,
dreissenid mussels, was represented by three individuals from a depth of 0.5 m below the
sediment at station SL-04, and the other, a lumbriculid worm, was represented by a single
individual from a depth of 0.5 m below the sediment at station SL-06. No organisms were found
in samples taken in the VT profundal zone from 1.0 m below the sediment surface.
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The dominant taxon in the surface sediments of the NY littoral zone differed among the three
stations, with dreissenid mussels dominant (38% of community) at station SL-18, bithyniid snails
dominant (24%) at station SL-19, and hydrobiid snails dominant (42%) at station SL-20. Other
taxa representing 10% or more of the community in the surface sediments of these stations were
tubificid worms, naidid worms, lymnaeid and planorbid snails, and chironomid larvae. Insects
other than midge larvae were relatively scarce in the surface substrate of the littoral zone. No
organisms were found at depths of 0.5 m and 1.0 m below the sediment surface in samples taken
in the NY littoral zone.

The dominant taxon in the surface sediments of the NY profundal zone also differed among the
three stations, with tubificid worms and sphaeriid clams dominant (but with only one individual
each) at station SL-15, limnesid water mites dominant (but with only one individual) at station
SL-16, and dreissenid mussels dominant (64%) at station SL-17. No organisms were found in
samples taken in the NY profundal zone at depths of 0.5 m and 1.0 m below the sediment
surface.

IV. CONCLUSIONS

1. The littoral zone at both ends of the PV-20 transmission line corridor was typical of the
littoral habitat found throughout much of the surrounding near-shore area of Lake Champlain.
The habitat was relatively similar on both ends of the corridor, though there was more aquatic
plant growth on the NY side.

2. In general, the littoral zone habitat was characterized by a mix of cobble, boulder, bedrock,
and gravel substrate from shore out to about the 4-m depth contour at a water surface
elevation of 29.6 m, beyond which silt became an increasingly larger component of the
substrate out to the off-shore edge of the littoral zone. Aquatic plant growth was sparse on the
Vermont side, consisting of scattered stems growing in crevices among the rocks in water less
than 3 m deep at a water surface elevation of 29.6 m and becoming slightly more abundant
farther off shore where silt was the primary substrate. Aquatic plant growth on the NY side
was somewhat more abundant but not dense.
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3. There were no habitat features that set the littoral zone within the PV-20 transmission line
corridor apart from the littoral zone in this general region of the lake. No habitats were noted
that would provide exceptional value as fish spawning or nursery areas or be considered
unique in supporting fish and wildlife resources, including threatened or endangered species.

4. No evidence of use of the shoreline or littoral zone within the PV-20 transmission line
corridor by federally- or state-listed threatened or endangered species was found. Common
loon and American eel, listed as a species of concern in NY and VT, respectively, may
occasionally use the littoral zone of the transmission line corridor, but the habitat within the
transmission line corridor does not represent a critical resource for either of these species.

5. The benthic macroinvertebrate community within the surface substrate of the littoral zone of
the PV-20 transmission line corridor was dominated by mollusks, with dreissenid mussels
being dominant at all three VT locations and dreissenid mussels, bithyniid snails, and
hydrobiid snails dominant at the three NY locations. Insects other than midge larvae were
relatively scarce in the surface substrate of the littoral zone.

6. The benthic macroinvertebrate community within the surface substrate of the profundal zone
of the PV-20 transmission line corridor contained few taxa and low abundance of organisms.
Tubificid worms were dominant (but not abundant) in the surface substrate of the profundal
zone community at all three VT stations, and tubificid worms and sphaeriid clams, limnesid
water mites, and dreissenid mussels were dominant (but not abundant) at the three NY
locations. Only two insects representing two taxa were collected in the six surface substrate
samples from the profundal zone.

7. Aquatic macroinvertebrates were nearly absent from sediment 0.5 m below the substrate
surface, with only four organisms representing two taxa collected in 14 samples from 0.5 m or
greater below the substrate surface. No organisms were collected from 1.0 m below the
substrate surface.
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8. Based on this investigation’s characterization of the aquatic habitat and aquatic biota
occurring in the PV-20 transmission line corridor, no significant short-term or permanent
negative impacts to aquatic habitat or aquatic biota are anticipated from the proposed
installation of four new transmission cables to the immediate north of the seven existing
transmission cables. Trenchless installation will be used to position the new transmission
cables three or more meters below the lake bottom to a point at least 30 m beyond (off-shore)
the littoral zone at the NY end and at least 60 m beyond the littoral zone at the VT end. This
trenchless installation will avoid any physical disturbance to the littoral zone at either end of
the transmission corridor. The temporary disturbance of profundal zone bottom sediments by
construction of a temporary cofferdam and jet-sled installation of buried cables farther
offshore is not anticipated to have any significant negative impact on aquatic habitat or biota
given the general lack of aquatic invertebrates occupying the dense silt substrate in this
region. The laying of the new cables on the lake bottom surface beyond the 30-m depth
contour (at mean low water elevation of 28.4 m) will have no significant negative impact for
the same reason.

9. Removal of the existing seven transmission cables following installation of the four new
transmission cables will necessarily result in disturbance of the lake bottom within the littoral
zone, but this disturbance will be temporary and localized and is not anticipated to have any
negative impacts to aquatic habitat or aquatic biota identified in this investigation. The rock
rip rap covering the existing cables from shore to a distance of approximately 75 m off shore
will be dredged/excavated and placed on the lake bottom next to the cables. Once the cables
are removed, the rock will be laid back in place so as not to change the existing contours.
Farther offshore in the profundal zone, the silt sediment will be temporarily disturbed when
the sediment-covered portions of the cables and existing grounding grids, grounding grid
lines, concrete anchors, fenders, and grout bags are removed. This process will result in
temporary shifting of substrate and possible suspension of sediment when surface substrates
are initially disturbed. However, the disturbance will be localized, short-term, and without
any negative impact to the aquatic habitat and aquatic biota of the lake as long as best
management practices are used to minimize the area of disturbed sediment and limit
dispersion of suspended sediment. Upon completion of removal of the existing cables and
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appurtenant structures, the composition and contour of the lake bottom will be essentially
unchanged from the existing condition.
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Figure 1. Location of stations at which samples were collected to assess the sediment depth distribution of aquatic macroinvertebrates
along the PV-20 submarine transmission line corridor running from Cumberland Head, NY to Grand Isle, VT.
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VT Littoral Zone - North End
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Figure 2. Schematic of the bottom profile, substrate, and aquatic macrophyte depth distribution on the north side of the Vermont end
of the PV-20 submarine transmission line corridor running from Cumberland Head, NY to Grand Isle, VT (as determined at
a water surface elevation of 29.6 m msl).
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VT Littoral Zone - Mid-point
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Figure 3. Schematic of the bottom profile, substrate, and aquatic macrophyte depth distribution near the mid-point of the Vermont end
of the PV-20 submarine transmission line corridor running from Cumberland Head, NY to Grand Isle, VT (as determined at
a water surface elevation of 29.6 m msl).
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VT Littoral Zone - South End
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Figure 4. Schematic of the bottom profile, substrate, and aquatic macrophyte depth distribution on the south side of the Vermont end
of the PV-20 submarine transmission line corridor running from Cumberland Head, NY to Grand Isle, VT (as determined at
a water surface elevation of 29.6 m msl).
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NY Littoral Zone - North End
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Figure 5. Schematic of the bottom profile, substrate, and aquatic macrophyte depth distribution on the north side of the New York end
of the PV-20 submarine transmission line corridor running from Cumberland Head, NY to Grand Isle, VT (as determined at
a water surface elevation of 29.6 m msl).
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NY Littoral Zone - Mid-point
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Figure 6. Schematic of the bottom profile, substrate, and aquatic macrophyte depth distribution near the mid-point of the New York
end of the PV-20 submarine transmission line corridor running from Cumberland Head, NY to Grand Isle, VT (as
determined at a water surface elevation of 29.6 m msl).
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NY Littoral Zone - South End
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Figure 7. Schematic of the bottom profile, substrate, and aquatic macrophyte depth distribution on the south side of the New York end
of the PV-20 submarine transmission line corridor running from Cumberland Head, NY to Grand Isle, VT (as determined at
a water surface elevation of 29.6 m msl).
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Table 1. Rare, threatened, or endangered animal and plant species known to occur or may occur
at or in the vicinity of the PV-20 submarine transmission line corridor running from
Cumberland Head, NY to Grand Isle, VT.
Common Name

Scientific Name

Source*

Status or Rank

Northern harrier

Circus cyaneus

NYNHP

NY state threatened

Common loon

Gavia immer

NYNHP

NY species of concern

Handsome sedge

Carex formosa

NYNHP

NY state threatened

American eel

Anguilla rostrata

VTNHI

VT species of concern

Black meadowhawk

Sympetrum danae

VTNHI

VT S1S2 rank

Lyre-tipped spreadwing

Lestes unguiculatus

VTNHI

VT S3S4 rank

Indiana bat

Myotis sodalis

USFWS NY

Endangered

Northern long-eared bat

Myotis septentrionalis

USFWS NY

Proposed endangered

* - NYNHP = New York Natural Heritage Program; VTNHI = Vermont Natural Heritage Inventory;
USFWS NY = U. S. Fish & Wildlife Service New York Field Office
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Table 2. Identification and number or aquatic macroinvertebrates found in samples taken at the sediment
surface, 0.5 m below the sediment surface, and 1.0 m below the sediment surface along the
corridor of the PV-20 submarine cable in Lake Champlain, NY and VT, November 2013, based
on identification of a 50-organism subsample; X – present in sample but not in subsample.
Station
SL-01
SL-02
SL-03
Taxon
Stratum
0.0
0.5
1.0
0.0
0.5
1.0
0.0
0.5
1.0

1

X

4

2

X
1

X

30
X

X

1

1

22
1

1

1

X

X
X
7
50
11

13
50
9

25

X
50
11

Rock substrate precluded collection of vibracore sample at this depth

1

1

Rock substrate precluded collection of vibracore sample at this depth

4

19

Rock substrate precluded collection of vibracore sample at this depth

29

3

Rock substrate precluded collection of vibracore sample at this depth

2
1

Rock substrate precluded collection of vibracore sample at this depth
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Rock substrate precluded collection of vibracore sample at this depth

OLIGOCHAETA
Lumbricidae
Lumbriculidae
Naididae
Tubificidae
NEMATODA
HIRUDINEA
Erpobdellidae
GASTROPODA
Bithyniidae
Hydrobiidae
Lymnaeidae
Planorbidae
Physidae
Undetermined Gastropoda
BIVALVIA
Dreissenidae
Sphaeriidae
OSTRACODA
MALACOSTRACA
Crangonyctidae
Gammaridae
ACARIFORMES
Limnesiidae
INSECTA
EHPEMEROPTERA
Caenidae
Ephemerellidae
ODONATA
Coenagrionidae
COLEOPTERA
Dytiscidae
Elmidae
Noteridae
LEPIDOPTERA
Pyralidae
TRICHOPTERA
Apataniidae
Leptoceridae
DIPTERA
Chironomidae
TOTAL NO.
TOTAL TAXA
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Table 2. Continued.
Page 2 of 4
Taxon

Station
Stratum

OLIGOCHAETA
Lumbricidae
Lumbriculidae
Naididae
Tubificidae
NEMATODA
HIRUDINEA
Erpobdellidae
GASTROPODA
Bithyniidae
Hydrobiidae
Lymnaeidae
Planorbidae
Physidae
Undetermined Gastropoda
BIVALVIA
Dreissenidae
Sphaeriidae
OSTRACODA
MALACOSTRACA
Crangonyctidae
Gammaridae
ACARIFORMES
Limnesiidae
INSECTA
EHPEMEROPTERA
Caenidae
Ephemerellidae
ODONATA
Coenagrionidae
COLEOPTERA
Dytiscidae
Elmidae
Noteridae
LEPIDOPTERA
Pyralidae
TRICHOPTERA
Apataniidae
Leptoceridae
DIPTERA
Chironomidae
TOTAL NO.
TOTAL TAXA
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0.0

SL-04
0.5

1.0

0.0

SL-05
0.5

1.0

0.0

SL-06
0.5

1.0

1
4

8

5

1

1

2

1

3

1

1

4
1

3
1

0
0

13
5

26

0
0

0
0

7
3

1
1

0
0
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Table 2. Continued.
Page 3 of 4
Taxon

Station
Stratum

OLIGOCHAETA
Lumbricidae
Lumbriculidae
Naididae
Tubificidae
NEMATODA
HIRUDINEA
Erpobdellidae
GASTROPODA
Bithyniidae
Hydrobiidae
Lymnaeidae
Planorbidae
Physidae
Undetermined Gastropoda
BIVALVIA
Dreissenidae
Sphaeriidae
OSTRACODA
MALACOSTRACA
Crangonyctidae
Gammaridae
ACARIFORMES
Limnesiidae
INSECTA
EHPEMEROPTERA
Caenidae
Ephemerellidae
ODONATA
Coenagrionidae
COLEOPTERA
Dytiscidae
Elmidae
Noteridae
LEPIDOPTERA
Pyralidae
TRICHOPTERA
Apataniidae
Leptoceridae
DIPTERA
Chironomidae
TOTAL NO.
TOTAL TAXA
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0.0

SL-15
0.5

1.0

0.0

SL-16
0.5

1.0

0.0

SL-17
0.5

1.0

0
0

0
0

1

1
6

1

16
1

1

2
2

0
0

0
0

1
1

27

0
0

0
0

1
25
5
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Table 2. Continued.
Page 4 of 4

1.0

0.0

SL-19
0.5

1.0

0.0

SL-20
0.5

1.0

4
6
1

7

5

1

X

3
3

12
X
7

5
1

X
X

19
2
1

9
2

4
1
3

4

2
2

Rock substrate precluded collection of vibracore sample at this depth
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SL-18
0.5

Rock substrate precluded collection of vibracore sample at this depth

OLIGOCHAETA
Lumbricidae
Lumbriculidae
Naididae
Tubificidae
NEMATODA
HIRUDINEA
Erpobdellidae
GASTROPODA
Bithyniidae
Hydrobiidae
Lymnaeidae
Planorbidae
Physidae
Undetermined Gastropoda
BIVALVIA
Dreissenidae
Sphaeriidae
OSTRACODA
MALACOSTRACA
Crangonyctidae
Gammaridae
ACARIFORMES
Limnesiidae
INSECTA
EHPEMEROPTERA
Caenidae
Ephemerellidae
ODONATA
Coenagrionidae
COLEOPTERA
Dytiscidae
Elmidae
Noteridae
LEPIDOPTERA
Pyralidae
TRICHOPTERA
Apataniidae
Leptoceridae
DIPTERA
Chironomidae
TOTAL NO.
TOTAL TAXA

0.0

Rock substrate precluded collection of vibracore sample at this depth

Station
Stratum

Rock substrate precluded collection of vibracore sample at this depth

Taxon

4
21
1
3
2

1
4
1

X
X

3
X
X

5
50
12

0
0

0
0

50
14

28

1
50
16
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Photo 1. Lake Champlain shoreline and littoral zone at the Grand Isle, VT end of the
PV-20 submarine transmission line corridor, July 2, 2014.

Photo 2. Lake Champlain shoreline and littoral zone at the Grand Isle, VT end of the
PV-20 submarine transmission line corridor, July 2, 2014.
EcoLogic, LLC
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Photo 3. Lake Champlain shoreline and littoral zone at the Grand Isle, VT end of the
PV-20 submarine transmission line corridor, July 2, 2014.

Photo 4. Sparse growth of small pondweed in the littoral zone of the PV-20 submarine
transmission line corridor, Lake Champlain, VT, July 2, 2014.
EcoLogic, LLC
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Photo 5. Scattered patches of small pondweed in the littoral zone of the PV-20 submarine
transmission line corridor, Lake Champlain, VT, July 2, 2014.

Photo 6. Dead stems of Eurasian watermilfoil collected in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, VT, July 2, 2014.

EcoLogic, LLC
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Photo 7. Clean cobble/boulder/coarse gravel in the near-shore zone of the PV-20
submarine transmission line corridor, Lake Champlain, VT, July 2, 2014.

Photo 8. Cobble/bedrock/boulder/gravel substrate in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, VT, July 2, 2014.
EcoLogic, LLC
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Photo 9. Cobble/bedrock/boulder/gravel substrate in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, VT, July 2, 2014.

Photo 10. Low density of dreissenid mussels on substrate in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, VT, July 2, 2014.
EcoLogic, LLC
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Photo 11. Moderate density of dreissenid mussels in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, VT, July 2, 2014.

Photo 12. Lake Champlain shoreline and littoral zone looking north from the NY end of
the PV-20 submarine transmission line corridor, July 2, 2014.

EcoLogic, LLC
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Photo 13. Lake Champlain shoreline and littoral zone looking south from the NY end of
the PV-20 submarine transmission line corridor, July 2, 2014.

Photo 14. Lake Champlain shoreline and littoral zone viewed from off shore at the NY
end of the PV-20 submarine transmission line corridor, July 2, 2014.

EcoLogic, LLC
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Photo 15. Moderate density of macrophytes found in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, NY, July 2, 2014.

Photo 16. Cobble/boulder/bedrock/gravel substrate in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, NY, July 2, 2014.
EcoLogic, LLC
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Photo 17. Cobble/boulder/bedrock/gravel substrate in the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, NY, July 2, 2014.

Photo 18. Rock substrate with interstitial fines in the littoral zone of the PV-20 submarine
transmission line corridor, Lake Champlain, NY, July 2, 2014.

EcoLogic, LLC
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Photo 19. Bedrock substrate in the southern portion of the littoral zone of the PV-20
submarine transmission line corridor, Lake Champlain, NY, July 2, 2014.

EcoLogic, LLC
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APPENDIX 3

PV-20 Cable Replacement Project – Vermont Terrestrial Portion Exhibit
Grand
Isle, Vermont
Representative Natural Resources Assessment Site Photographs
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Photograph 1. Looking north at the VELCO Grand Isle Terminal Station.

Photograph 2. From Lake Champlain shoreline toward the Terminal Station,
looking east. Existing submarine cable is buried from sign to substation.

Photograph 3. Lake Champlain shoreline, looking north. View of shoreline
within approximate Project corridor; proposed cables installed via HDD in
this location.

Photograph 4. Shrub/ forest fringe adjacent to Lake Champlain shoreline;
proposed Terminal Station site located to the left (out of frame).

Photograph 5. View of maintained field, north of the existing VELCO
Terminal Station and overhead line, looking west; proposed Transition
Station located to the left of picture.

Photograph 6. View of Vermont Route 314 within study area, looking north,
from under existing transmission line; overhead transmission line will cross
road at same location.

Photographs taken by A. Crary (VHB) between November 1, 2013 and December 5, 2013
Page 1 of 2

PV-20 Cable Replacement Project – Vermont Terrestrial Portion Exhibit
Grand
Isle, Vermont
Representative Natural Resources Assessment Site Photographs

Photograph 7. View of existing VELCO overhead transmission line and
harvested corn field, east of Vermont Route 314, looking west; proposed
replacement structures will be located within existing corridor.
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Photograph 8. View of existing VELCO overhead transmission line at
southeastern end of study area looking north; no changes to existing
structures proposed.

Photographs taken by A. Crary (VHB) between November 1, 2013 and December 5, 2013
Page 2 of 2
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APPENDIX 4

Exhibit
WETLAND DETERMINATION DATA FORM ‐ Northcentral and Northeast
Region

Petitioner TF-4
Page
of 127
Samp.
Date: 99
12/5/2013

Project Site:
City/County: Grand Isle, Grand Isle Co.
PV‐20
Applicant/Owner: VELCO
State: Vermont
Sampling Point:
2013‐1‐UP
Investigator(s):
Section, Township, Range:
A. Crary, M. Jackman
Landform (hillslope, terrace, etc.): terrace
Local relief (concave, convex, none): Convex
Slope (%):
Subregion (LRR or MLRA):
Lat: 44°41'48.416"N
Long: 73°20'43.693"W
Datum:
NAD 83
LRR
Soil Map Unit:
NWI Class:
Benson rocky loam
Are climatic/hydrologic conditions on the site typical for this time of year?
Yes
(If no, explain in Remarks.)
Are Vegetation, Soil, or Hydrology significantly disturbed?
Normal Circumstances?
Yes
No
Are Vegetation, Soil, or Hydrology naturally problematic?
(If needed, explain any answers in Remarks.)
No

SUMMARY OF FINDINGS ‐ Attach site map showing sample point locations, transects, important features, etc.
Hydrophytic Vegetation Present?
Hydric Soil Present?
Wetland Hydrology Present?

YES
NO
NO

Is This Sample Area Within a Wetland?

NO

Remarks:
Data point located in northeast corner of Study Area, west of VT Route 314, north of existing overhead transmission line.

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)
Surface Water (A1)
High Water Table (A2)
Saturation (A3)
Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Inundation Visible on Aerial (B7)
Sparsely Vegetated Concave Surface (B8)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)
Drainage Patterns (B10)
Moss Trim Lines (B16)
Dry‐Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)
Shallow Aquitard (D3)
Microtopographic Relief (D4)
FAC‐Neutral Test (D5)

Water‐Stained Leaves (B9)
Aquatic Fauna (B13)
Marl Deposits (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)

Field Observations:
Surface Water Present?
Depth (inches):
Water Table Present?
Depth (inches):
Wetland Hydrology Present?
Saturation Present?
Depth (inches):
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
2.43" of precip in the last month a ‐0.7" departure from noramal and 0.2" in the last 5 days
Remarks:

NO

Saturation >12"

SOIL

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Matrix
Redox Features
Depth
Type1
Loc2
Color (moist)
Color (moist)
Texture
(in)
%
%
10YR 3/2
SILT LOAM
0‐5
100
5‐12
100
10YR 3/3
SILT LOAM

Remarks

1

2

Hydric Soil Indicators:

Indicators for Problematic Hydric Soils3:

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1)
Sandy Gleyed Matrix (S4)
Sandy Redox (S5)
Stripped Matrix (S6)
Dark Surface (S7) (LRR R, MLRA 149B)

Restrictive Layer (if observed):
Type:
Depth (inches):
Remarks:

Polyvalue Below Surface (S8) (LRR R,
MLRA 149B)
Thin Dark Surface (S9) (LRR R, MLRA 149B)
Loamy Mucky Mineral (F1) (LRR K, L)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
3
Indicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic.

Location: PL=Pore Lining, M=Matrix.

2 cm Muck (A10) (LRR K, L, MLRA 149B)
Coast Prairie Redox (A16) (LRR K, L, R)
5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Dark Surface (S9) (LRR K, L, M)
Polyvalue Below Surface (S8) (LRR K, L)
Thin Dark Surface (S9) (LRR K, L)
Iron‐Manganese Masses (F12) (LRR K, L, R)
Piedmont Floodplain Soils (F19) (MLRA 149B)
Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
Red Parent Material (F21)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

Hydric Soil Present?

NO

Northcentral and Northeast Region ‐ Version 2.0
(Adapted By: Douglas A. DeBerry, PhD, PWS, PWD)
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VEGETATION ‐ Use scientific names of plants.
Tree Stratum
1.
2.
3.
4.
5.
6.
7.

(Plot size:

30' Rad

)

Absolute
% Cover

Dom.
Sp?

Indicator
Status

= Total Cover
Sapling Stratum
1.
2.
3.
4.
5.
6.
7.

(Plot size:

30' RAD

)

1

(A)

# Dominants across all strata:

2

(B)

% Dominants OBL, FACW, FAC:

50%

Prevalence Index Worksheet:
Total % Cover of:
OBL
x1=
FACW
98
x2=
FAC
x3=
FACU
3
x4=
UPL
x5=
Sum:
101
(A)
Prevalence Index

= Total Cover
Shrub Stratum
(Plot size:
1. Juniperus virginiana
2.
3.
4.
5.
6.
7.

15' RAD

)

3

Herb Stratum
(Plot size:
1. Phalaris arundinacea
2.
3.
4.
5.
6.
7.
8.

X

FACU

= B/A =

(A/B)

Multiply By:

196
12
208

(B)

2.06

Hydrophytic Vegetation Indicators:
Dominance Test is > 50%
X Prevalence Index is <= 3.0
Problematic Hydrophytic Vegetation1 (explain)
Rapid Test for Hydrophytic Vegetation
Morphological Adaptations
1
Indicators of hydric soil and wetland hydrology must be present,
unless disturbed or problematic.

Definitions of Vegetation Strata:

3
5' RAD

= Total Cover
Tree ‐ Woody plants, excluding woody vines, approximately 20ft

)

98

X

FACW

(6m) or more in height and 3in (7.6cm) or larger in diameter at
breast height (DBH).

Sapling ‐ Woody plants, excluding woody vines, approximately
20ft (6m) or more in height and less than 3in (7.6cm) DBH.

Shrub ‐ Woody plants, excluding woody vines, approximately 3 to
20ft (1 to 6m) in height.

9.
10.
11.
12.

Herb ‐ All herbaceous (non‐woody) plants, including herbaceous

98
Woody Vines
1.
2.
3.
4.
5.

Dominance Test Worksheet:
# Dominants OBL, FACW, FAC:

(Plot size:

= Total Cover

vines, regardless of size. Includes woody plants, except woody
vines, less than approximately 3ft (1m) in height.

)
Woody vine ‐ All woody vines, regardless of height.
Hydrophytic
Vegetation
= Total Cover

Present?

YES

Remarks: (If observed, list morphological adaptations below).

Northcentral and Northeast Region ‐ Version 2.0
(Adapted By: Douglas A. DeBerry, PhD, PWS, PWD)
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Vermont Transco, LLC
PV-20 Cable Replacement Project
Potential Rare, Threatened, and Endangered Species in the Project Region and Onsite Habitats Summary
Prepared by VHB
July 10, 2015
Source
NHI EOs
Federal
Last
Lake Shale or
within 1-Mile
Status Observed
Cobble Beach
Radius

Species*

Common Name

Organism Type

State
Rank

Global
Rank

VT Status

Accipiter cooperii

Cooper's Hawk

Bird

S3B, S3N

G5

-

-

2011

X

Ambystoma laterale

Blue Spotted Salamander

Amphibian

S3

G5

SC

-

2005

X

Anguilla rostrata

American Eel

Fish

S2

G4

SC

-

2010

1

Habitat Description

Potential for
Survey
Habitat to Occur
Recommended?
Onsite?

Breeds in mature coniferous, deciduous, or mixed

No

No

Adults in deciduous forests with loamy soils, wooded
swamps; breed in semipermanent water

No

No

X

Silt bottoms of lakes and rivers

No

No

Yes

No (Not listed)

forests to semi-open forests

Circus cyaneus

Northern Harrier

Bird

S3B

G5

SC

-

2008

X

Nests on the ground in thick grasslands, marshes, and
agricultural fields

Lestes unguiculatus

Lyre-tipped Spreadwing

Insect

S3S4

G5

-

-

2002

X

Temporary ponds, shallow marshes, marshy ponds and
lakes

No

No

Spizella pallida

Clay Colored Sparrow

Bird

S2B

G5

-

-

2003

X

Nest in abandoned pastures, abandoned orchards,
hedgerows

Yes

No (Not listed)

Sympetrum danae

Black Meadowhawk

Insect

S1S2

G5

-

-

2004

X

Marshy ponds, bogs, fens

No

No

Juncus torreyi

Torrey's Rush

Plant

S2

G5

-

-

2003

X

Wet sunny places shallow standing water

No

No

Astragalus canadensis var.
canadensis

Canadian milk-vetch

Plant

S2

G5T5

T

-

-

X

Lake beaches and headlands; mountain cliffs

Yes

Yes

Thalictrum venulosum

Border meadow-rue

Plant

S2S3

G5

-

-

-

X

Lake shores and ice scoured river shores in regions of
high-pH bedrock

Yes

No (Not listed)

Helenium autumnale

Sneezeweed

Plant

S1

G5

-

-

-

X

Shorelines, river banks, fields, ditches

No

No

* The Vermont State Rank which was used, in part, to determine the plants targeted for the plant survey was based on the "Rare and Uncommon Native Vascular Plants of Vermont - Vermont Natural Heritage Inventory - Vermont Fish & Wildlife Department", version dated November 15,
2012. This list has since been updated September 15, 2014, which resulted in the following changes: Astragalus canadensis car. canadensis was previously reported as Astragalus canadensis (S2-G5); Thalictruc venulosum previously had a status of S3/ G5.
Sources for habitat description listed below:
Gleason, Henry A. and Cronquist, Aurthur. 1991. Manual of Vascular Plants of Northeastern United States and Adjacent Canada . The New York Botanical Garden.
Thompson, Elizabeth H. and Sorenson, Eric R. 2005. Wetland, Woodland, Wildland: A Guide to the Natural Communities of Vermont . Vermont Department of Fish and Wildlife and The Nature Conservancy.
Weldy, Troy and Werier, David. 2010. New York Flora Atlas. New York Flora Association. Retrieved: 4 August 2010. http://www.plantatlas.usf.edu
Newcomb, Lawrence. 1977. Newcomb's Wildflower Guide . Little, Brown, and Company, Boston
EFloras.org. http://www.efloras.org/index.aspx
Bug Guide: Identification, Images, & Information for Insects, Spiders & Their Kin for the United States & Canada. Hosted by the University of Iowa Entymology. Access at: http://bugguide.net
Haines, Arthur. 2011. Flora Novae Angliae . New England Wildflower Society. Yale University Press. 973 p.
DeGraaf, Richard M. and Yamasaki, Mariko. 2001. New England Wildlife: Habitat, Natural History, and Distribution . University Press of New England, Hanover and London.
Langdon, R.W., Ferguson, M.T., Cox, K.M. 2006. Fishes of Vermont . Vermont Department of Fish and Wildlife. Waterbury, VT. 320 p.
Renfrew, R.B. 2013. The second Atlas of Breeding Birds of Vermont. University Press of New England. Lebanon, NH. 548 p.
1
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Vermont Transco, LLC
PV-20 Cable Replacement Project
Vegetation Communities and Plant Assemblages - Partial Species Checklist
Grand Isle, Vermont
Prepared by VHB
July 10, 2015

Vegetative Community Type
Scientific Name1

Common Name

Family

Maintained
Lawn

Shrub/ Forest
Fringe

Eastern Red
Cedar
Regenerating
Pasture

Acer saccharinum L.

silver maple

Aceraceae

Achillea millefolium L.

common yarrow

Asteraceae

X

X

Agrostis L.

bentgrass

Poaceae

X

X

Alliaria petiolata (Bieb.) Cavara & Grande

garlic mustard

Brassicaceae

Arctium minus Bernh.

lesser burrdock

Asteraceae

Aster L.

aster

Asteraceae

Berberis thunbergii DC.

Japanese barberry

Berberidaceae

Bidens L.

beggarticks

Asteraceae

X
X
X

X

New England sedge

Cyperaceae
Asteraceae

Cirsium vulgare (Savi) Ten.

bull thistle

Asteraceae

X

Coronilla varia L.

purple crownvetch

Fabaceae

X

Daucus carota L.

Queen Anne's lace

Apiaceae

X

Festuca L.

fescue

Poaceae

X

X

X

X

Fragaria virginiana Duchesne

Virginia strawberry

Rosaceae

Fraxinus pennsylvanica Marsh.

green ash

Oleaceae

Galium mollugo L.

false baby's breath

Rubiaceae

X

Hypericum L.

St. Johnswort

Clusiaceae

X

Juniperus virginiana L.

eastern redcedar

Cupressaceae

Lathyrus latifolius L.

perennial pea

Fabaceae

Lonicera morrowii Gray

Morrow's honeysuckle

Lythrum salicaria L.

X
X
X
X

X
X

X
X

X

Caprifoliaceae

X

X

purple loosestrife

Lythraceae

X

Malus P. Mill.

apple

Rosaceae

Phalaris arundinacea L.

reed canarygrass

Poaceae

Phleum pratense L.

timothy

Poaceae

Picea abies (L.) Karst.

Norway spruce

Pinaceae

Pinus resinosa Soland.

red pine

Pinaceae

Plantago major L.

common plantain

Plantaginaceae

X

X
Individuals Planted
Individuals Planted

X

narrowleaf plantain

Plantaginaceae

Canada bluegrass

Poaceae

Polygonum sagittatum L.

arrowleaf tearthumb

Polygonaceae

Populus deltoides Bartr. ex Marsh.

eastern cottonwood

Salicaceae

Populus tremuloides Michx.

quaking aspen

Salicaceae

Potentilla simplex Michx.

common cinquefoil

Rosaceae

Rhamnus cathartica L.

common buckthorn

Rhamnaceae

Rubus idaeus L.

American red raspberry

Rosaceae

X

X

X

X

X
X
X
X

X

X
X

X

X

X

X

Rumex crispus L.

curly dock

Polygonaceae

Solidago canadensis L.

Canada goldenrod

Asteraceae

Taraxacum officinale G.H. Weber ex Wiggers

common dandelion

Asteraceae

Thuja occidentalis L.

arborvitae

Cupressaceae

X

Tilia americana L.

American basswood

Tiliaceae

X

Toxicodendron radicans (L.) Kuntze

eastern poison ivy

Anacardiaceae

Trifolium pratense L.

red clover

Fabaceae

X

Trifolium repens L.

white clover

Fabaceae

X

X

X

X

Fabaceae

Vitis vulpina L.

frost grape

Vitaceae

B

X
X

Plantago lanceolata L.

Scrophulariaceae

B
X

X

Poa compressa L.

common mullein

B
X

Canada thistle

garden vetch

B

X

Carex novae-angliae Schwein.

Verbascum thapsus L.

State Status2

X

Cirsium arvense (L.) Scop.

Vicia sativa L.

Lake Shore

B

X
X

X
X

X
X

X

X - Indicates plant species is found in this community type.
1
2

Species nomenclature follows the USDA-NRCS PLANTS Database (http://plants.usda.gov/java/); and/ or Haines (2011)
State Status refers to a species Native Status as to whether or not a species is listed on the Vermont Agency of Agriculture and Markets' "20 031 020 Quarantine #3 - Noxious Weeds" list, Class A (not native, not known to occur) or

Class B (not native, is of limited distribution, and may pose a threat to the state).
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
New England Ecological Services Field Office
70 COMMERCIAL STREET, SUITE 300
CONCORD, NH 3301
PHONE: (603)223-2541 FAX: (603)223-0104
URL: www.fws.gov/newengland

Consultation Code: 05E1NE00-2015-SLI-0438
Event Code: 05E1NE00-2015-E-00726
Project Name: PV-20 Submarine Cable Replacement Project

May 08, 2015

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. The species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.
The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.

Exhibit Petitioner TF-4
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment
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Project name: PV-20 Submarine Cable Replacement Project

Official Species List
Provided by:
New England Ecological Services Field Office
70 COMMERCIAL STREET, SUITE 300
CONCORD, NH 3301
(603) 223-2541
http://www.fws.gov/newengland

Consultation Code: 05E1NE00-2015-SLI-0438
Event Code: 05E1NE00-2015-E-00726
Project Type: TRANSMISSION LINE
Project Name: PV-20 Submarine Cable Replacement Project
Project Description: Install 4 new submarine cables, construct new on land transition station,
remove seven existing cables.
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

http://ecos.fws.gov/ipac, 05/08/2015 08:40 AM
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Project name: PV-20 Submarine Cable Replacement Project

Project Location Map:

Project Coordinates: MULTIPOLYGON (((-73.3523440361023 44.696908163942815, 73.35236012935638 44.69550869194279, -73.34839582443237 44.69526082552888, 73.34865331649779 44.696908163942815, -73.3523440361023 44.696908163942815)))
Project Counties: Grand Isle, VT

http://ecos.fws.gov/ipac, 05/08/2015 08:40 AM
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Fish and Wildlife Service
Project name: PV-20 Submarine Cable Replacement Project

Endangered Species Act Species List
There are a total of 0 threatened or endangered species on your species list. Species on this list should be considered in
an effects analysis for your project and could include species that exist in another geographic area. For example, certain
fish may appear on the species list because a project could affect downstream species. Critical habitats listed under the
Has Critical Habitat column may or may not lie within your project area. See the Critical habitats within your
project area section further below for critical habitat that lies within your project. Please contact the designated FWS
office if you have questions.
There are no listed species identified for the vicinity of your project.

http://ecos.fws.gov/ipac, 05/08/2015 08:40 AM
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United States Department of Interior
Fish and Wildlife Service
Project name: PV-20 Submarine Cable Replacement Project

Critical habitats that lie within your project area
There are no critical habitats within your project area.

http://ecos.fws.gov/ipac, 05/08/2015 08:40 AM
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To:

VT Transco

Date: July 13, 2015
Project #: 57660.00

From: Lydia Lee, PG

Re: VELCO PV-20 Lake Champlain Crossing
Water Quality Assessment

The New York Power Authority (“NYPA”) and VT Transco (“VELCO”) plan to replace the submarine portion of the existing
115 kV alternating current (“AC”) electric transmission line circuit that runs between the existing NYPA Plattsburgh
terminal station in Beekmantown, New York to the existing VELCO Sandbar terminal station in Milton, Vermont (“K-20
circuit”). The submarine portion of the K-20 circuit that crosses Lake Champlain (“Lake”) is known as the PV-20 line. The
PV-20 line extends between NYPA’s Cumberland Head Substation in the Town of Plattsburgh, New York across the Lake
to VELCO’s Grand Isle terminal station in Grand Isle, Vermont (the “PV-20 Project”). This line is a vital electrical
transmission interconnection for the New York and Vermont electrical transmission grids. The existing seven oil-filled
submarine cables were installed in 1958 and 1970, and are buried from the terminal structures into the shallows of the
Lake on both sides, and then laid underwater on the Lake bottom across the remainder of the Lake. The existing cables
are nearing the end of their expected useful service life. Given the vital interconnection of this line to transmission grids,
the extended lead times that would be needed to repair a failure of these cables, the inability to obtain repair or
replacement parts for these cables, and the potential for a release of oil to the land or Lake in the event of a cable failure,
NYPA and VELCO are proposing to replace the existing cables with four new electric transmission line cables and
construct new transition stations on the New York and Vermont sides of the Lake. The Project location is depicted on
the PV-20 Cable Replacement Project Plan set, provided under separate cover.
The PV-20 Project Permitting Team, consisting of VELCO, CHA, and VHB (“Permitting Team”), has completed ecological,
cultural, geotechnical, geophysical, and environmental resource assessments in support of permit applications for the
Vermont Agency of Natural Resources (“ANR”) and US Army Corps of Engineers (“USACE”), and for a Certificate of Public
Good (“CPG”) from the Vermont Public Service Board (“PSB”). As a component of the environmental resource
assessments, the Permitting Team has reviewed existing assessments and prepared Project-specific assessments that
address potential impacts on water quality, Lake temperature, and magnetic fields during new cable installation and
operation, and removal of the existing cables. This memorandum incorporates available Lake water quality data, Projectspecific data, and the review of water quality modeling efforts recently completed for a comparable electric transmission
line project to demonstrate that the installation of the proposed PV-20 Project will not result in adverse impacts to water
quality of the Lake. The results of Project-specific thermal and magnetic studies related to the operation of the cables
are also presented herein.
PV-20 Project Description and Lake Installation Methods
The seven existing PV-20 transmission line cables extend between the existing stations on either side of the Lake and
along the Lake bottom for approximately 1.6 miles. The existing cables consists of four 2.9 inch diameter cables1

1

500-thousands of circular mil (“kcmil”)
40 IDX Drive, Building 100
Suite 200
South Burlington, Vermont 05403
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(including one back-up cable) installed in 1958, and three additional 3.4 inch diameter cables2 installed in 1970. One of
the 2.9 inch diameter cables failed in late 1969 and was not replaced. The cables are an oil-filled design with gravityfed oil reservoirs at each terminal station. Table 1 summarizes the existing cable lengths in more detail.

Table 1: Summary of Existing PV-20 Cable Length
(lengths represent per cable)
Segment

New York

Vermont

Land

540 feet (0.10 miles)

240 feet (0.04 miles)

Lake

4,845 feet (0.92 miles)

2,945 feet (0.56 miles)

Subtotal

5,385 feet (1.0 miles)

3,185 feet (0.60 miles)

Total

8,570 feet (1.6 miles)

The proposed PV-20 replacement project involves the installation of four new, extruded dielectric (oil-free) submarine
cables within an approximate 500-foot-wide corridor located approximately 30 feet north of the northernmost existing
cable (refer to attached Plans). Three cables will be operational, with the fourth being installed as a spare cable. Cable
installation methods from west (New York) to east (Vermont) will involve open trenching from NYPA’s substation to a
manhole located on land approximately 150 feet from the mean water level. From the manhole to a water depth of
approximately 30 feet, the cables will be installed between 10 and 30 feet beneath the Lake bed using Horizontal
Directional Drilling (“HDD”). From water depths of approximately 30 feet to 100 feet, cables will be installed via Jet Sled
techniques3, where the cables will be submerged beneath the Lake bed to a depth of approximately four feet. At water
depths greater than 100 feet, cables will be laid directly on the Lake bed. Moving in an easterly direction and as water
depths decrease, installation methodologies will transition back to Jet Sledding from the 100 foot to 30 foot water
depths. HDD will be used from the 30 foot water depth to an on land manhole located approximately 270 feet from the
mean water level. The cable will be installed via open trenching form the manhole to VELCO’s terminal station. The
total cable lengths between the two stations is 1.7 miles and the lengths of each installation method is summarized in
Table 2.

2

1000 kcmil
Jet Sledding, also referred to as “Jet Plowing”, involves a skid-mounted Jet Plow (“Jet Sled”) which is towed by a barge. The Jet
Plow uses pressurized water to fluidize the sediments to create a temporary trench, which allows the cables to settle to a specific
desired depth then the sediments fall out of suspension back to the approximate original contours.
3
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Table 2: Summary of Proposed PV-20 Cable Length Installation
(lengths represent per cable)
Installation Method

New York

Vermont

Open Trench

650 feet (0.12 miles)

110 feet (0.02 miles)

HDD

760 feet (0.14 miles)

620 feet (0.12 miles)

Jet Sled

1,230 feet (0.23 miles)

610 feet (0.11 miles)

Direct Lay

3,100 feet (0.59 miles)

1,890 feet (0.36 miles)

Subtotal

5,740 feet (1.4 miles)

-18 feet (0.61 miles)

Total

8,972 feet (1.7 miles)

As described above, at Lake water depths between 30 feet to 100 feet, cables will be installed using Jet Sled techniques
to perform a simultaneous lay and burial of the new cables. It is anticipated the target cable burial depth will be four
feet beneath the Lake bottom, and the jet-sled will create a temporary trench for each cable that is approximately 18
inches wide. Table 2 above presents a summary of the proposed cable lengths to be installed using each installation
methodology.
Once the new cables are installed, tested and commissioned into service, the seven existing oil-filled cables are planned
to be completely removed. Prior to removal, the free-phase oil will be drained or purged with water, or another
innocuous material, to remove oil from within the cables. Purging activities will be conducted within a containment pad
on land to protect immediately adjacent areas from any incidental releases. The land portions of the cables will be
removed via open trench methods. Within shallow portions of the Lake (less than 20 feet water depth) the existing
cables were placed under a layer of rip-rap that will likely require mechanical removal methods. The rip rap will be sidecast or placed on a barge deck and replaced once the cables are removed. Within deeper portions of the Lake, the
cables will be removed utilizing a barge and hoisting system which will lift the cable off the Lake bottom onto the barge
deck for disposal and/or recycling.
Background
In January 2015, the Permitting Team met with ANR staff to discuss environmental permits required for the PV-20 Project
and to identify supporting materials and studies to be utilized in conducting an analysis of potential impacts to water
quality resulting from cable installation and removal. To conduct this analysis, the PV-20 Project Team used data from
sediment cores that were collected for the PV-20 Project, as well as reviewed findings from previous Lake studies. For
the PV-20 Project, sediment cores were collected and analyzed for volatile organic compounds (“VOCs”), semi-VOCs
(“SVOCs”), polychlorinated biphenyls (“PCBs”), and priority pollutant metals, including mercury, in addition to
geophysical parameters such as particle size.
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To supplement project-specific data, the Project Team relied on studies completed for a comparable proposed project
referred to as the New England Clean Power Link Project (“NECPL Project”). The PV-20 Permitting Team understands
that ANR has been reviewing materials prepared by the applicants (TDI New England (“TDI-NE”)) on this proposed
NECPL Project, which involves installation of an underground and underwater high voltage direct current electric
transmission line primarily located within the State of Vermont and specifically including a 98-mile section located within
Lake Champlain. It is also VHB’s understanding that ANR has been reviewing plans for the development and execution
of Lake-related environmental studies that TDI-NE has submitted in support of their Petition for a CPG from the PSB,
and will submit in support of other required permits administered by ANR. In particular, TDI-NE completed the following
study, with guidance from ANR, to address potential impacts to water quality during cable installation: Lake Champlain
Water Quality Modeling Report, New England Clean Power Link. HDR, Inc. (“HDR”) December 2014 (“NECPL WQ Report”).
The NECPL WQ Report models potential impacts to water quality from the resuspension of sediment during the cable
installation using Direct Lay, Jet Sled/Plow, or Shear Plow burial techniques, with respect to regulatory criteria of the
Vermont Water Quality Standards (2014, “VWQS”). The PV-20 Permitting Team reviewed and analyzed this study to
determine if the assumptions, methodology, results, and conclusions are applicable to the PV-20 Project, and to
determine whether the PV-20 Project could rely on the NECPL WQ Report or if Project-specific modeling would need to
be completed.
TDI-NE also completed studies related to thermal and magnetic impacts from the operation of the NECPL transmission
line. The PV-20 Permitting Team reviewed these studies for reference but determined that, due to the differences
between the cable specifications and operational design, Project-specific studies would be needed, and therefore have
been conducted independently.
A summary of VHB’s review, conclusions, and recommendations follow.
PV-20 and NECPL Project Comparison
As detailed above, the in-lake portions of the PV-20 cables will be installed using a combination of HDD, Jet Sled, and
direct laying (or “Direct Lay”) methods. Similarly, the NECPL Project proposes to use a combination of HDD, Diver Lay4,
Jet Sledding/Plowing, Direct Lay, and Shear Plowing5. Table 3 below presents a side-by-side comparison of the two
Projects to demonstrate relevant similarities towards applicability of the NECPL Study results to the PV-20 Project.

4

Diver Lay, or hand trenching, involves a diver-operated hand jet. The jet consists of a hose with a nozzle where pressurized fluid is
used to work the sediment under the cable to create a trench for the cable to settle into.
5
Shear Plowing involves a plow tethered to a surface support vessel, which tows the plow along the Lake bed. This method
requires certain sediment and water level conditions to be present.
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Table 3: PV-20 and NECPL Project Installation Method Comparison Table
Project Detail
Components

Location
Total In-Lake Length
(in Vermont)
Installation Methods**
Length:
HDD
Depth:
Location:
Length:
Diver Lay
Depth:
Location:
Jet Sled/
Plow:

Length:
Depth:
Location:

VELCO/ PV-20

Plattsburgh, NY to Grand Isle, VT

TDI-NE/NECPL
(2) 5 inch diameter DC Cables
(5,000 kcmil)
placed in one approximately 18 inch
wide trench
Alburgh, VT to Benson VT

3,120 feet (0.60 miles)/cable

517,440 feet (98 miles)

620 feet (0.12 miles)/cable
30 feet
to water depth of 30 feet

10,032 feet (1.9 miles)
20 feet
Shore to MP 2; and MP 97.6 to MP 97.8
5,280 feet (1.0 miles)
3 to 4 feet
where water is too shallow for Jet sled

(4) 5 to 6 inch diameter AC cables
(2,400 to 4,000 kcmil )
placed in separate trenches/on-bottom

None
610 feet (0.11 miles)/cable
4 feet
to water depth from 30 feet to 100 feet

42,420 feet (8.0 miles)
3-4 feet
water depths less than 150 feet

232,320 feet (44 miles)
1,890 feet (0.36 miles)/cable
Length:
at Lake bottom
at Lake bottom
Depth:
water depth greater than 150 feet
Location: water depth greater than 100 feet to NY border
Length:
126,720 feet (24 miles)
Shear
Depth:
NA
3-4 feet
Plow:
Location:
water depths less than 150 feet
kcmil = thousands of circular mils AC = Alternating Current
DC = Direct Current
*Length = in plan view, along proposed installation route. Only the VT lengths are provided for the PV-20 Project.
**Depths = below sediment surface
Direct
Lay:

NECPL WQ Model Inputs and Applicability to PV-20 Project
This section of the memorandum provides a review of the inputs and assumptions used in the NECPL WQ model, and
their applicability to the PV-20 Project. The NECPL WQ Report modeled how resuspended sediment would affect the
water quality in Lake Champlain as a function of the installation method, sediment physical characteristics and chemistry,
time, and background water quality. The model focused on Total Suspended Solids (“TSS”), eight select metals, and
phosphorus. The NECPL WQ modeling followed a work plan developed with input from ANR and the final set of
sediment characteristics used for model inputs were reviewed by ANR. As indicated in the NECPL WQ Report, where
site-specific sediment values were not available, conservative values based on the best available information were used
in the model.
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TDI-NE modeled five locations along the lake bed within the 98-mile Lake route (Figure 4 of NECPL WQ Report is
attached for reference), and the following four locations represent a similar location, physical and chemical
characteristics, and/or installation methodology that would also be applicable to the PV-20 Project:
 Mile Post (“MP”)-66: Isle LaMotte Lake segment, representative of jet-plow installation in water depths
(approximately 20 feet deep) that are slightly shallower than at the PV-20 Project (30 to 100 feet deep)
 MP-20: Main Lake segment, representative of PV-20 crossing location and of jet-plow installation in water
depths (approximately 115 feet deep) similar to those of the comparable portions of the PV-20 Project (30
to 100 feet deep)
 MP-50: Main Lake segment, representative of cable laying on bottom in deep water (approximately 300 feet
deep) similar to those for the comparable portions of the PV-20 Project (100 to 200 feet deep, in Vermont)
 MP-68: Main Lake segment, representative of jet-plow installation at water depths (approximately 87 feet
deep) similar to those of the comparable portions of the PV-20 Project (30 to 100 feet deep).
The fifth location, MP-83, is located in the south end of the Lake and is not considered to be representative of conditions
at the PV-20 Project location due to distance from the PV-20 Project location and physical differences of this section of
the Lake. Model inputs and assumptions used in the NECPL WQ Report for the four representative locations are
summarized in Table 4.

Table 4: Summary of Inputs and Assumptions used in NECPL WQ Report for MP6, MP-20, MP-50, and
MP-68
Model Inputs

Variable

Description

Model Value

Total Suspended
Solids
“TSS” = (1-f) x
rs x 1000

f

porosity

89.5%

rs

Density of solids
(kg/m3), or 1000 x
specific gravity

2,626-2,745

From samples and previous
studies, MP-20 = 2,626

D50

Median particle
diameter

1.3-12 um

From previous studies (MP-6 =
11.8 um, MP-68 = 1.3 um)

SG

Sediment Specific
Gravity

2.626-2.745

From samples and previous
studies (MP-20 = 2.626)

Q

flow rate associated
with installation
(m3/s)

0.03 m3/s

Jet Plow

Settling
Velocity* Median particle
diameter data,
sediment
specific gravity,
Stokes Law
Resuspension
Calculation
Q = A T x U P;

6

Assumptions**
From samples and previous
studies

MP = NECPL Mile Post, with the northern starting point at MP 0, and the PV-20 line would cross the NECPL Project between MP
24.0 and 24.2 at water depths of approximately 200 feet
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Table 4: Summary of Inputs and Assumptions used in NECPL WQ Report for MP6, MP-20, MP-50, and
MP-68
Model Inputs
WR = Q x C x R

Dissolved
Metals/TP
concentrations
KD = CS/CD

Variable
AT

Description
cross-sectional area
of trench (m2)

Model Value
1.2 m2

Assumptions**
Jet Plow, burial depth and cons.
width

UP

Plow speed (m/s)

1.4 mi/d or
0.026 m/s

Jet Plow and Shear Plow

WR

Resuspension source
(kg/s)

--

Calculated

C

Sediment
concentration (kg/m3)

Variable

R

Release fraction

30%

KD
CS
CD

Log partition
coefficient (L/kg)
Sorbed concentration
(mg/kg)
Dissolved
concentration (mg/L)

Used sediment concentrations
from 2010 cable study, and other
previous studies
For Jet Plow, based on literature
review

various

From EPA (2005) study

various

From sediment analysis and other
publications

various

Calculated

*Minimum of 0.1 mm/s (8.6 m/d) used to account for flocculation of the cohesive fine grained silts and clays
based on median particle diameter.
** The TDI-NE model assumed a simulation period of July and August for the Jet Plow installation area north of
Crown Point, but indicated that model results would not be significantly different for cable installation model
results at other times of the year.

Sediment Physical Parameters
Sediment physical parameters, such as porosity, density, and median particle size, used in the NECPL WQ Report
modeling were obtained from analysis of sediment cores collected along a corridor located on the New York side of
Lake Champlain for the Champlain Hudson Power Express, Inc. Project (“CHPE Project”, July 2010). When the NECPL
route was proposed to be located within the Vermont side of Lake Champlain, TDI-NE retained Marine Research Corp.
to complete an acoustic study (Marine Research Corp, 2014), which demonstrated that the depositional environments
in the New York corridor were similar to those in the Vermont corridor. Based on that study and other sediment studies
in Lake Champlain, it was concluded that the physical properties of the New York sediments were similar to those on
the Vermont side, and that representative values from the CHPE study could be used for the NECPL water quality
monitoring.
The narrow range of values for sediment physical parameters of porosity (89.5 percent), density of solids (2,626 to 2,745
kg/m3), and specific gravity (2.626 to 2.745) indicate fairly homogenous conditions for the four modeled locations (Table
4). The median particle diameter shows a relatively broad range of values, with larger median particle diameters
encountered in the northernmost locations (MP-6 and MP-20). Since the settling velocity is directly proportional to
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particle diameter and sediment specific gravity, a faster settling rate was also calculated for sediments in the northern
portion of the Lake.
The NECPL route is proposed in deep waters roughly in the middle of the Lake, where relatively small sediment particle
sizes are expected, compared to nearshore waters. The NECPL WQ Report used a mean particle diameter of 3.9 um in
approximately 115 feet of water for location MP-20, and this value is expected to be representative of conditions at
greater depths along the PV-20 corridor. The initial geotechnical study for the PV-20 Project found that the median
particle diameter in 40 feet of water depth within the Project corridor was 88 um. The median particle diameters along
the portion of the PV-20 corridor where the cables would be installed via Jet Sled (approximately 30-foot to 100-foot
water depth), therefore would be expected to range between 3.9 um and 88 um. Accordingly, similar to or faster settling
rates than those used in TDI-NE’s modeling would be expected for Lake bed sediments along the PV-20 Project corridor.
Resuspension Calculations and Sediment Chemistry Values
The resuspension calculations incorporate the physical characteristics of the sediments described above, as well as,
expected values for installation parameters, such as the flow rate used by the Jet Plow, cross-sectional area of the trench,
and plow speed. According to the PV-20 Project Engineers, these installation parameters (Jet Sled/Plow flow rate, trench
area, and plow) utilized for the NECPL WQ modeling values are expected to be very similar to that of the PV-20 Project.
TDI-NE used sediment-sorbed metals concentrations from representative CHPE Project core samples in the WQ model.
The NECPL WQ Report cites the Lake Champlain Technical Report #34B: Benthic Phosphorus Cycling in Lake Champlain
(1999), completed by the University of Maryland Center for Environmental Services (“technical report”), as a source for
sediment phosphorus concentrations, however the NECPL WQ Report also notes that sediment concentrations and
physical parameters were adjusted based on ANR input. The technical report provides sediment phosphorus data for
samples collected at the various Lake Champlain long term monitoring stations (“LTMSs”). Based on available
information, phosphorus values used for NECPL modeling completed at MP 20 are representative of sediment
phosphorus values within the PV-20 corridor.
PCBs were not detected in sediments within the CHPE corridor, nor in the samples the Permitting Team obtained for the
PV-20 Project. The site specific PV-20 samples also did not contain detectable amounts of VOCs or SVOCs, so it is
assumed that the temporary resuspension of the sediments does not pose any potential water quality impacts,
associated with these contaminants.
Dissolved Metals/TP Concentration Calculations
To evaluate the water quality impacts of sediment resuspension, dissolved metals concentrations (mg/L) were calculated
from the sediment-sorbed metals concentrations (mg/kg) using EPA-developed log partition coefficients. As indicated
in the NECPL WQ Report and based on standard practice, if the dissolved metals concentrations are calculated to be
less than the VWQS, then the temporary resuspension of sediment is determined to comply with the VWQS for metals
concentrations. As previously stated, the Permitting Team collected and analyzed sediment within the Project corridor,
and therefore, the same approach was used to calculate the dissolved metals concentrations using PV-20 Project-specific
data. Geotechnical samples collected for the PV-20 Project were evaluated for: Arsenic, Cadmium, Chromium, Copper,
Lead, Nickel, Zinc, Silver, and Mercury. The results are presented below.
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PV-20 Project-Specific Sediment Metals Data and Results
The Project team completed sediment sampling along the PV-20 route and analyzed the samples for the total metals
indicated in Table 5 below. Using the same log partition coefficient equation and assumptions outlined in the NECPL
WQ report, and the total sediment metal concentration reported for a sediment sample collected from a representative
location and depth along the PV-20 route, VHB calculated the estimated dissolved metals concentrations in the
sediment. The total metals concentration includes the sorbed metals concentration, and therefore using the total
concentration in this calculation provides a conservative overestimate of the resulting dissolved concentration. The
calculated dissolved metals concentrations are all less than the respective chronic and acute VWQS, and therefore,
resuspension of sediment could not result in a violation of the respective VWQS.
Table 5: Dissolved Constituent Concentrations in Sediment (PV-20 VT Crossing)
VT Water Quality
Standard (ug/L)

Sediment
Concentration
[1] (CS; ug/kg)

Log Partition
Coefficient
(Kd; L/kg) [2]

Dissolved
Concentration
(CD; ug/L) [3]

Chronic
Standard

Acute
Standard

Arsenic

150

340

1.9

2.5

6.0

Cadmium

0.18

1.34

0.22**

3.6

0.06

Chromium*

11

16

6.4

4.5

0.20

Copper

6.28

9.09

3.3

4.2

0.21

Lead

1.6

41

1.7

5.1

0.014

Nickel

37

329

4.7

4

0.47

Zinc

82

82

11

3.7

2.2

Silver

NA

1.57

ND

3.6

ND

Mercury

0.12

1.4

ND

4.9

ND

[1] Sediment Sample Analytical Results from Sl-4, 2-3 feet depth. CHA, November 2013.
[2] EPA EPA, 2005. Partition Coefficients for Metals in Surface Water, Soil
and Waste. EPA/600/R-05/074. July 2005.
[3] CD = Cs/(10^KD)*1000
*Chromium (VI) Standard)
**Total value was estimated below the laboratory detection limit
ND = Not Detected above laboratory standard’ NA = Not available
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NECPL WQ Model Results and the Vermont Water Quality Standards
This section presents a summary of the NECPL WQ model results in context of the VWQS. Applicability of these results
to the PV-20 Project is presented in the next section.
TSS
The NECPL WQ Report presented the following model results for TSS for all locations:
 at a lateral distance of 50-100 feet from the installation point, the maximum resuspended TSS concentration
increases are less than 100 mg/L above background Lake TSS levels
 at a lateral distance of 200 feet, increases are less than 3 mg/L above background Lake TSS levels
 in a vertical direction, TSS concentration increases are limited to the bottom 2-3 meters of the water column at
MPs 6, 20, 50, and 68. Above these depths, the model-calculated TSS concentration increases are less than 3
mg/l above background levels
 TSS concentration increases of 100 mg/L only persist for less than the first hour, while increases of less than 3
mg/L above background TSS levels are achieved in the first one to four hours, depending on the representative
location
The VWQS do not provide a numerical threshold for TSS values but stipulate that there shall be “none in such
concentrations or combinations that would prevent the full support of uses” of the Lake. Designated uses include
aquatic biota, wildlife, and aquatic habitat; aesthetics; swimming and other primary contact recreation; and boating,
fishing and other recreational uses. TDI-NE reviewed available data and reported that the average Lake TSS is 2.6 mg/L,
but ranges from 0.1 to 177 mg/L due to the natural variability in the Lake based on location and physical drivers such
as weather and current. The NECPL WQ Report concluded that the installation of the NECPL transmission line would
result in short term TSS increases, but the degree and extent of these increases is not expected to prevent the full
support of uses within the Lake, and therefore, would not violate the VWQS for TSS.
Phosphorus
To calculate the increase of total phosphorus (“TP”) to the water column at MP 20, TDI-NE used sediment values of 2.19
mg/L for dissolved phosphorus (“DP”) and 1.82 mg/g for particulate phosphorus (“PP”). The NECPL WQ Report
presented the following model results for TP:
 temporary TP concentration increases due to the cable installation are less than 0.01 mg/L above background
Lake TP levels at 200 feet from the point of installation and within 3 to 10 feet of the Lake bottom at all five of
the representative locations
 temporary peak TP concentration increases ranged from about 2.3 to 4.1 mg/L, and then rapidly decreased to
less than 0.01 mg/L above background levels in about one to four hours, at distances of approximately 6.6 to 9.9
feet from the cable installation.
 temporary peak DP concentration increases (which are a more available form of phosphorus for algal growth)
ranged from 0.001-0.022 mg/L, but these fell to less than 0.01 mg/L above background levels within one to three
hours.
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 TP at MP-20, which is closest to, and most appropriate for TP comparison to the PV-20 Project, would increase
to a peak of approximately 3.2 mg/L above background, before decreasing to less than 0.01 mg/L above
background levels within one hour, at distances of approximately 6.6 to 9.9 feet from the cable installation.
Phosphorus standards in the Lake vary by Lake segment and “shall be achieved as the annual mean TP concentration in
the photosynthetic depth (euphotic) zone in central, open water areas of each Lake segment” (VWQS, 2014). The PV20 Project is located near the boundary between the Isle La Motte and the Main Lake segments of the Lake. The annual
mean TP VWQS is 0.014 mg/L for the Isle La Motte segment and 0.010 mg/L for the Main Lake segment.
The NECPL WQ Report concludes that “TP concentration increases reach a temporary peak concentration at the point
of installation and then decrease rapidly. The time to reach 0.01 mg/L above background TP and DP concentrations is
on the order of one to four hours. The model results indicate limited temporary increases in TP and DP over a relatively
small spatial area in both the horizontal and vertical directions. TP increases were greater than DP due to the addition
of the PP component, but due to the settling rate of PP, represented only a short term increase (i.e., within one to four
hours).” The NECPL WQ Report also notes that the cable installation does not represent a new phosphorus source to
the Lake but rather involves the re-suspension of existing sediment sources into the water column on a short term basis.
Metals
As previously discussed, the VWQS establish specific chronic and acute metals concentrations in water and based on
standard practice, if the dissolved metals concentrations are calculated to be less than the VWQS, then the resuspension
of sediment is determined to comply with the VWQS for metals concentrations. Similar to the PV-20 specific
calculations, the NECPL WQ Report concluded that that the dissolved metals concentrations were all less than the
respective VWQS, and therefore water quality impacts associated with metals from sediment resuspension during NECPL
cable installation will remain in compliance with the applicable criteria of the VWQS.
Applicability of NECPL WQ Modeling Conclusions to PV-20 Project
Given the comparable installation approaches for the PV-20 Project and NECPL Project, and based on VHB’s review of
TDI-NE’s water quality modeling efforts and conclusions, we have determined that the expected water quality impacts
would be comparable between the two Projects, resulting in similar conclusions. In summary:


Specific locations modeled in the NECPL WQ Report are representative of the PV-20 Project’s physical location
within the Lake (MP-20) and installation methods used at similar water depths (MP-6, MP-20, MP-50, and MP68).
o



Based on these comparable Project sites, model parameters related to installation methodology, (such
as Jet Plow flow rate, trench area, and plow), as well as physical Lake parameters (such as currents,
temperature, flows, etc.) used for the NECPL modeling, would be the same or very similar at the PV-20
Project site.

NECPL WQ modeling used best available and representative data, such as phosphorus concentrations, where
site-specific data did not exist, and in general, incorporated conservative values. ANR provided input on and
reviewed the modeling plan as well as the values used in the modeling.
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o


Based on available data and ANR’s approval of sediment values used for the NECPL modeling, similar
phosphorus conditions are expected at the PV-20 site.

Five representative locations were used to model the impacts from the 98-mile in-lake portion of the NECPL
Project route, which was an approved approach by ANR. The in-lake portion of the PV-20 Project is 1.7 miles
in length (per cable), and is represented by the NECPL modeling locations due to comparable location and
installation techniques. Therefore, it is expected that a similar PV-20 Project specific modeling effort would
yield very similar results, however potential impacts would be proportionate to the size difference of the two
Projects.
o

TSS: The concentrations, dispersal distances, and durations of suspended sediment at the PV-20 Project
are expected to be substantially similar to the results of modeling from the NECPL Project. The majority
of resuspended sediment would settle within four hours of cable installation, and would not prevent
the full support of uses of the Lake, described above, during cable installation. Therefore, based on
these modeling results, the PV-20 Project construction will comply with the VWQS for TSS.

o

Phosphorus: Similarly to the NECPL project, the PV-20 Project is expected to result in only short term
localized TP concentration increases in the Lake. Immediate and peak TP concentration increases would
likely range between 2.3 mg/L and 4.1 mg/L as predicted by the NECPL water quality model, but would
decrease to less than 0.01 mg/L within one to four hours of installation. Maximum temporary DP
increases would be less than 0.022 mg/L at the four representative locations modeled by TDI-NE. The
temporary elevated TP concentrations are expected to be localized within a zone 200 feet horizontally
and 10 feet vertically around the cable installation. The short duration and limited extent of P increases
are not expected to affect the annual mean TP concentration in the photosynthetic depth (euphotic)
zone in central, open water areas of the Lake, and therefore, the PV-20 construction will comply with
the VWQS for TP.

Existing Cable Removal
As described above, VELCO intends to remove the seven existing cables after the four new cables are installed and
operational. The existing cables were laid on the surface of the Lake, but previous diver inspections indicate that 50
percent of the full lengths (Vermont and New York sections) of the existing cables are covered with a thin layer of
sediment. Therefore, it is anticipated that removal of these cables will result in minor resuspension of sediment, but to
a lesser extent compared to installation due to the limited amount of sediment cover that overtops the existing cables.
Therefore, water quality impacts associated with resuspended sediment during removal are assumed to be less than
those associated with installation, which is also relatively minimal as described above, and would not result in long-term
impacts to water quality. Removing the existing cables would provide additional benefits to water quality by removing
the potential risk associated with the presence of oil filled operational equipment from the Lake and adjacent lands.
Temperature Modeling
The Permitting Team evaluated the effects of water temperature surrounding the existing and new proposed cables
based on the cable’s effective heat load at the current and planned load conditions. The estimated water temperature
change around the cables was modeled using convection heat transfer and fluid dynamic calculations with project
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specific coefficients and conditions to simulate the current and proposed cable configuration and operations. The
evaluation was based on placement of the cables directly on the lake bottom and the water current parallel and
perpendicular to the cable. Following is a summary of the modeled highest potential water temperature increases near
the cables due to operation of the existing and new cables.

Table 6: Summary of Modeled Water Temperature Based on the Effective Heat Load for
Current and Planned Loads at 115kV
Distance that Cable has No
Water Temp (degrees F)
Loading
Influence on Lake Temp
Change at Model Boundary
Cable
(amps)
(Zero Temp Change)
Layer
Existing 3.4 inch
diameter
780
1.87 at 0.34 inches
0.43 inches
(1,000 kcmil )
Existing 2.9 inch
diameter
367
1.19 at 0.31 inches
0.34 inches
(500 kcmil)
New 4.9 inch diameter
1,147
0.76 at 0.4 inches
0.42 inches
(3,000 kcmil)
The greatest water temperature increase around the portion of the existing 3.4 inch diameter cables is 1.87 degrees F
approximately 0.34 inches (at model boundary layer) from the cable. In comparison to the existing 3.4 inch diameter
cable, the new cables will result in a near 60 percent decrease in the water temperature increase at a distance of just
under one half inch from the cable. Additionally, there is no change in the Lake water temperature within one half inch
of the cable, and the PV-20 Project proposes only three operational cables7 compared to six cables currently in
operation. Therefore, the new cables will result in a considerably less thermal impact to the Lake water adjacent to the
cables compared to the existing cables.
According to the VWQS, Lake Champlain is designated as a cold water fish habitat in water depths greater than 25 feet
at Low Lake Level (93 feet NGVD) and as a warm water fish habitat in depths less than 25 feet at Low Lake Level. VWQS
Section 3-01(B)(1)(b) establishes a one degree temperature change above ambient temperature in cold water fish
habitat. Table 1 of the VWQS specifies a range of allowable temperature increases from one to three degrees F above
ambient temperature, dependent upon the ambient temperature. Section 2-04(A) allows for the establishment of a
mixing zone of up to 200 feet to achieve compliance with the standard. As demonstrated by the Project specific
modeling, temperature increases will not exceed the one degree threshold at a distance of 0.4 inches from the cable.

7

Four cables will be installed, but only three will be consistently operational. The fourth is being installed as a spare.
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Magnetic Modeling
The Permitting team modeled the magnetic field associated with the existing and replacement cables. Table 7
summarizes the highest magnetic field determined for each cable at the current load condition for the existing cables
and planned load condition for the new replacement cables. Note that the calculated magnetic field is based on a
distance of one meter above the lake bottom surface. The configuration evaluated was for the placement of the cables
directly on the lake bottom with no burial, which represents the highest magnetic field at one meter above the lake
bottom.

Cable

Table 7: Summary of Maximum Magnetic Field Values
For Current and Planned Loads at 115kV
Loading
Maximum Magnetic
(amps)
Field (mG)

Existing 3.4 inch diameter

780

100

Existing 2.9 inch diameter

367

302

1,147

75

New 4.9 inch diameter

The new cables and placement configuration will results in a decrease in the maximum magnetic field from 302 mG to
75 mG, a reduction of about 75 percent, compared to the existing 500kcmil cables. Based on the International
Commission on Non-ionizing Radiation Protection (ICNIRP) guidelines for limiting exposure for to time-varying electric
and magnetic fields (1 Hz to 100 kHz), the new cables are less than four percent of the general exposure limit for 60 Hz
AC magnetic fields (2,000 mG).
Conclusions
Given the comparable installation approaches for the PV-20 Project (as indicated by the PV-20 engineer) and NECPL
Project, and based on our review of TDI-NE’s water quality modeling efforts and conclusions, we have determined that
the expected water quality impacts would be comparable between the two Projects, resulting in similar conclusions. In
summary:
 Limited temporary and localized TSS and TP concentration increases in the overlying water column are expected,
but concentrations would decline rapidly after installation.
o The VWQS for TSS is based on an assessment of impacts to existing uses. The limited extent (up to 200
feet horizontally and 10 feet vertically) and the temporary duration (no more than four hours) of the
TSS impact associated with the installation would not prevent the full support of the Lake’s uses.
o The VWQS for TP is based on an annual average concentration of open Lake waters in the euphotic
zone. The very short duration of the TP increase (no more than four hours) will not have any measurable
effect on the annual average concentration.
o The modeled rapid decline to background levels of TSS and TP following installation indicates that the
Project would not result in adverse effects to water quality with respect to TSS and TP
 Sediment samples from the PV-20 Project corridor did not contain detectable levels of PCBs, VOCs, or SVOCs,
and therefore, resuspension of sediment is not expected to release these contaminants to the water column.
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Because the concentrations of metals in the sediments within the PV-20 corridor are below the respective VWQS,
it is not physically possible to exceed the VWQS.

In summary, the Permitting team concludes that the proposed construction of the NECPL and PV-20 Projects are
sufficiently similar in Project design and environmental setting that applicable components of the WQ Modeling
completed by TDI-NE are representative of the potential TSS and TP water quality impacts associated with the PV-20
Project. Project-specific calculations indicate that sediment resuspension during PV-20 construction will not result in
the exceedance of the respective metals VWQS. Thermal modeling of PV-20 operations indicates that the new cables
will have significantly less water temperature impact than the existing cables to be removed. Temperature increases will
be below one degree F at less than one-half inch from the cable. The new cables and placement configuration will
results in a decrease in the maximum magnetic field compared to the existing cables, and the new cables would result
in less than four percent of the ICNIRP general exposure limit. After a comprehensive review of relevant available
datasets and model outcomes, in addition to Project specific studies, the Project team concludes that the PV-20 Project
would not result in adverse effects to water quality and would maintain compliance with all applicable VWQS criteria.
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