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1 Introduction
This report summarizes the results of field surveys and impact assessments that were
completed by Normandeau Associates, Inc. (Normandeau) for wildlife species and wildlife
habitat that are of particular concern at the state and federal level and that have the potential to
occur within the Northern Pass transmission project (Northern Pass or Project) area.
Northern Pass is a proposed 192-mile transmission project that will carry 1,000 MW of
renewable hydroelectric power from Canada to New Hampshire (NH) and greater New
England. The Project will construct 158 miles of direct-current (DC) transmission line in New
Hampshire from the Canadian border to a converter terminal to be built in Franklin, NH. There
it will be converted to alternating current (AC) and sent via a 34 mile AC transmission line to a
substation in Deerfield (Figure 1). There, it will connect to the New England power grid, which
serves all customers in the region. Approximately 78 miles of existing transmission lines of
various voltages that share the existing right-of-way (ROW) will be relocated within the existing
ROW to make room for the new line. Upgrades to existing AC facilities (“AC System Support
facilities”) are required at the Deerfield Substation in Deerfield and the Scobie Pond Substation
in Londonderry, where expansions of the existing facilities are planned; and also small
modifications for the two existing 345kV lines between the Deerfield and Scobie Pond
Substations. Upgrades to these lines do not require the construction of new transmission line,
but will involve some very minor temporary land disturbance.

1.1

Project Route and Features Overview

Northern Pass follows existing Eversource transmission line ROW or public road ROW for over
80% of its length. Approximately 32 miles of the Project in northern New Hampshire will
require clearing a new ROW. Starting from the north, the Northern Pass project will enter
Pittsburg, New Hampshire from Canada at Hall’s Stream. The overhead line transitions to a
short underground segment under the Connecticut River and Route 3 ROW, resurfacing less
than a mile away in Clarksville, where the line continues overhead to Route 145.
At this point the line will transition to underground cable for approximately 7.5 miles following
the ROW of Old County Road, North Hill Road and, Bear Rock Road to the junction of Bear
Rock Road and Heath Road in Stewartstown. The transmission line will transition again to
overhead transmission line along a proposed ROW through Stewartstown, Dixville, Millsfield
and Dummer, until joining the existing transmission ROW in Dummer near Route 16. The route
then follows existing ROW to Route 18 in Bethlehem, passing over the Upper Ammonoosuc
River in Stark, Otter Brook, and the Israel River in Lancaster, John’s River in Dalton, and the
Ammonoosuc River in Bethlehem.
At Route 302, the line is proposed to go underground following the road ROW of Routes 302,
18, 112, 116, and 3 for approximately 53 miles through the towns of Bethlehem, Sugar Hill,
Franconia, Easton, Woodstock, Thornton, Campton, Plymouth, and Bridgewater. Along the
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Figure 1.

Northern Pass Transmission Line Project Area Sections Map.
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way, the line will be directionally drilled under the Gale River in Franconia, Moosilauke Brook
in Woodstock, and the Baker River in Plymouth.
In Bridgewater, where the existing ROW crosses Route 3, the line transitions back to overhead
line, and follows existing transmission ROW though the towns of Ashland, Bridgewater, Bristol,
New Hampton, Hill, Franklin, Northfield, Canterbury, the City of Concord, Pembroke and
Allenstown to the terminus in Deerfield (Figure 1). Within this portion of the ROW, the line will
pass over the Squam River in Ashland, Pemigewasset River (in several towns), the Merrimack
River at the Franklin/Northfield Town line, Turtle Pond in Concord, the Soucook River at the
Concord/Pembroke line, the Suncook River at the Pembroke/Allenstown line, and the Lamprey
River in Deerfield.

1.2

Report Overview

This report describes the wildlife desktop and field studies completed for the Project area
(defined below) through August 2015. This report also presents the impact assessment for each
species of interest, based on the results of the studies and the habitat alterations that will occur
due to construction and operation of the proposed Project. Additionally, the distribution of
certain a high value habitats as well as general wildlife habitat within the Project area were also
assessed, as well as the impacts to those habitat resources.
The Project area includes the existing and proposed ROW and supporting development sites
(converter terminal, substation expansions, and transition stations). Approximately 67 miles of
off-ROW logging roads, ATV trails, and skidder trails were identified as potential temporary
construction access routes, and improvements will be needed on some of these roads to
accommodate construction equipment. The wildlife resources assessed for the Project were
developed based on feedback from the New Hampshire Fish and Game Department (NHFG)
(Appendix A), US Fish and Wildlife Service (USFWS) and the US Forest Service (USFS), and the
list of resources required for review by the Site Evaluation Committee (SEC). Normandeau
biologists conducted an initial screening to assess the potential for each of the requested wildlife
resources to be within the Project footprint. For species with potential to be present, further
assessment was conducted using desktop methods, field methods, or some combination thereof.
Resource-specific assessment methods were designed as needed with approval by the agencies
(USFWS, USFS, and NHFG). Field surveys were implemented from January, 2011 through
August, 2015.
The wildlife resources considered for assessment are detailed in Section 2.0. Results assessments
are presented in Sections 3.0 through 14.0, by species or resource. Results are not reported by
Project area segment, as many of the species under consideration are highly mobile and may be
present in different locations over time. Many of the habitat resources considered may be
present in multiple locations throughout the Project area. Species groups are listed by
taxonomic order, and within each taxonomic grouping, resources that were assessed using a
similar approach are grouped together for reporting purposes. The results of the habitat
Northern Pass Transmission Project
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assessment conducted on the White Mountain National Forest (WMNF) lands for the Forest
Service Sensitive species is reported in Section 14.0, Project mitigation for Project-related
impacts is summarized in Section 15.0, and a summary of risk to the resource species or habitats
of interest is presented in Section 16.0.
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2 Summary of Species Assessed, Assessment Methods,
and Impacts Considered
2.1

Special Status Species and Habitats Considered for Assessment

Occurrences of rare, threatened, and endangered wildlife species as well as species of special
concern (SSC) are tracked at the state level by the New Hampshire Natural Heritage Bureau
(NHB), although they are regulated by NHFG. Species that are considered rare, threatened or
endangered at the federal level are additionally regulated by the USFWS. Further, within the
WMNF, the USFS recognizes a number of Forest Service Sensitive (FSS) species, many of which
are state or federally listed, although some are not.
In a Dec 7, 2010 e-mail NHFG requested that all State-listed species (Appendix B, Table B-1) be
considered for further assessment. All federally listed species are also State-listed, and US Fish
and Wildlife Service (USFWS) personnel indicated that the NHFG-requested assessments
would provide sufficient baseline information for USFWS’ initial review of the Project. To meet
SEC requirements, all SSC (Appendix B, Table B-2) were also considered. The USFS provided a
list of 17 FSS species for consideration in the WMNF (Appendix B, Table B-3), seven of which
were unique to the FSS list, and 10 of which were also state and/or federally listed. Additionally,
the USFS requested that two bat species (the eastern pipistrell (Pipistrellus subflavus), and
northern long-eared bat (Myotis septentrionalis)) also be considered, as these two species were
likely to be added to the WMNF FSS species list in the near future and the northern long-eared
bat would become federally listed in 2015. NHFG also requested special consideration for three
SSC species: wood turtle (Glyptemys insculpta) and osprey (Pandion haliaetus), due to their known
affinity for habitats that are associated with transmission ROWs and Bicknell’s thrush (Catharus
bicknelli) which is under review for federal listing. NHFG also requested that three wildlife
habitat types, consisting of Deer Wintering Areas (DWAs), Moose Concentration Areas (MCAs),
and important mast areas be considered.
After the USFS provided the list of FSS species, the Project alignment was changed to avoid
high elevation WMNF lands in Woodstock and Lincoln. Based on this change, the Project area
now contains no suitable habitat for seven of the species on the USFS list.

2.2

Species Selected for Assessment

The initial assessment of the potential presence in the Project area of each species was
conducted though desktop analyses. Each species’ known distribution and the likely suitability
of the habitat in the Project area were considered. Table 1 lists the special status species
determined to be potentially present. These species were retained for further assessment.
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Project area and the known habitat preference of the species of interest, based on the literature.
Habitat and vegetation types present in and around the Project area were determined from
digital habitat data layers created for the New Hampshire Wildlife Action Plan (NHWAP), and
known occurrences of sensitive wildlife species within this buffer were provided by the NH
NHB.
Prior to any desktop analysis, NHFG specifically requested field assessment of three species,
Canada lynx (Lynx canadensis), American marten (Martes americana), and northern black racer
(Coluber constrictor constrictor). For all other species, NHFG recommended assessing the
potential habitat in the Project area for each species by reviewing its known distribution in the
State and developing appropriate protocols for field surveys where warranted on a case-by-case
basis.
All species that were determined to have some potential to be present in the Project area, based
on the presence of suitable habitat and their known distribution (Table 1), were assessed
further. Various assessment approaches were used because 1) the potential for species to be
present in the Project area varied; 2) the quality of the information regarding that potential
varied; and 3) the best methods for assessing presence varied. The methods used for assessing
probable presence of each species consisted of the following:


Desktop—The assessment of habitat suitability and potential presence in the Project area
was restricted to desktop methods for species with only a low potential to encounter
them during field surveys. This included species with only marginally suitable habitat in
the Project area or those known to be very rare. Incidental observations of any special
status species made during other field surveys were noted. Desktop methods were also
used to inform study protocols and subsequent field efforts for species with higher
probabilities of occurrence.



Presence Assumed—Some species were assumed to be present in the Project area, based
on existing information on their known distribution in the State. These species included
eastern hog-nosed snake, and the lepidopteran species. No surveys were conducted for
these species.



Direct Surveys—Direct surveys were used for species that can easily be observed using
the appropriate survey methods, and that could reasonably be expected to be in a
specific, identifiable location within the ROW. Direct surveys were conducted for
Bicknell’s thrush, common nighthawk, small-footed bat, northern long-eared bat, and
northern black racer.



Snow Tracking Surveys—As requested by NHFG, snow tracking surveys were
conducted for Canada lynx and American Marten.



Targeted Habitat Surveys—Desktop analysis was used to identify specific locations
likely to host habitats of interest, followed by field observations. This approach was used
for turtle nesting habitat, lynx denning habitat, and all FSS Species.
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2.4

General Habitat Surveys—During all fieldwork, observations of the following habitat
resources were noted: DWAs, MCAs, potential bats roosting areas, bear-scarred beech
trees, and wetlands suitable for the ringed bog haunter.

Potential Types of Impacts on Wildlife Resources

After the likelihood that a resource would be present was assessed, the likelihood that that
resource would be impacted and the magnitude of that potential impact were also assessed.
These two factors were then considered to determine the risk that the Project presents to each
resource and the level of mitigation required to off-set the impact. The impact of the Project on
each resource is discussed in the section dedicated to that resource, and then impacts to all
resources are summarized in Section 16.0. Four broad types of Project-related impacts were
considered: habitat conversion, construction-related impacts, operations-related impacts, and
maintenance related impacts.


Habitat Conversion—Conversion of habitat will occur where forest cover is cleared to
accommodate the footprint of the Project. Currently forested locations in the new ROW
and in locations where the existing ROW will be widened will be converted to grassy and
/or shrubby vegetation. This conversion of cover will reduce the habitats available for
species that depend on forest cover, but will increase the habitat for those that depend on
shrubby habitats. A small amount of habitat (<63,000 square feet) will be permanently
lost to the footings of the power line structures. Another 37 acres will be used for
construction of the converter terminal, substation expansions and transition stations
(where overhead and underground lines meet).



Construction—The impacts associated with construction are predominantly temporary.
The human activity, movement of machinery, and noise associated with construction
may cause disturbance to individuals of mobile species and direct mortality to
individuals of smaller, low mobility species. Temporary disturbance of vegetation will
reduce the habitat available in the Project area during active construction.



Operations—The impacts associated with the operations of the Project are those caused
by the physical presence of the power lines and structures in the ROW. There are no
other sources of disturbance as this infrastructure does not move or make loud noises
when operational. Avoidance of the Project area would most likely be due to the effects
of habitat alteration rather than the presence of the infrastructure per se. There is some
potential for impacts to avian species though collision or electrocution, and these issues
will be addressed and minimized through design.



Maintenance—Similar to construction activities, maintenance activities, which include
repair of infrastructure and mowing/cutting to maintain shrubby vegetation, have the
potential to cause disturbance to individuals of mobile species and mortality of smaller,
low mobility species. These types of impacts currently occur in the existing ROW as well
as other ROWs around the State and have been developed to be in compliance with all
applicable regulations and to minimize impacts to natural resources in general.
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3 Amphibians and Reptiles
3.1

Introduction

One species of amphibian and six species of reptiles with special status were assessed for their
potential to occur in the Project area, based on their known distributions in the State. The turtles
are discussed as group because they would all use the habitat in the Project area in a similar
way. The remaining species are discussed individually.
The eastern hog-nosed snake (Heterodon platyrhinos), smooth green snake (Opheodrys vernalis)
northern black racer (Coluber constrictor constrictor), Blanding’s turtle (Emydoidea blandingii),
spotted turtle (Clemmys guttata), and wood turtle (Glyptemys insculpta) are known to be present
in or around the existing Eversource ROW based on NHB records. In a March 9, 2011 meeting,
NHFG recommended that surveys to assess the habitat suitability for the five State-listed
species should be considered. Based on the known distribution of the target species, NHFG
recommended surveys for the southernmost section of the existing ROW only. No assessment
of the State Endangered Timber rattlesnake (Crotalus horridus) was recommended as this species
is well-studied, and its known distribution within the State does not include the Project area.

3.2
3.2.1

Existing Information
Blue-spotted/Jefferson Complex Salamanders

The blue-spotted salamander is widely distributed and relatively common in New Hampshire,
but it is difficult to distinguish this species from the much rarer Jefferson salamander.
Additionally, these two species hybridize freely, which supports a designation of SC status for
the entire blue-spotted/Jefferson complex rather than different categories for the two species
(NHFG 2006). Blue-spotted salamanders occur most commonly in moist hardwood forests but
also in wooded swamps, marshes, and bogs. As adults, they spend most of their time
underground, burrowing under logs, rocks, and mats of moss and vegetation. In spring they
emerge from their burrowing and travel to vernal pools where they deposits egg masses that
develop into aquatic larva. In mid- to late summer these larvae metamorphose into the adult
form and leave their pools as they dry out.
3.2.2

Northern Black Racer

Northern black racers are habitat generalists, but are usually terrestrial, and use relatively
sparsely vegetated areas as well as areas with denser vegetation. They use a variety of habitats
including dry brushy pastures, power line corridors, rocky ledges, and woodlands. They are
often found in edge habitats such as forest edges, old-fields, and wetland edges. They have
large home ranges and require a relatively large patch of suitable habitat. Black racers are only
active during the daytime and are most active in warm weather. At night and during cool
weather they take refuge in underground burrows, rock crevices, or under cover such as boards
or tin. Racers hunt by sight and are often observed actively foraging during the day. They eat a
wide variety of prey including insects, lizards, snakes, birds, rodents, and amphibians. When
captured, prey is not constricted and is consumed alive. Racers are faster than most other
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snakes, very agile, and generally flee when approached, often climbing into small trees or
shrubs (Mays 2007, NHFG 2013).
Racers mate in the spring, and females lay up to 36 eggs in early summer underground in loose
soil or under rotting wood or stumps. Eggs hatch in late summer or early fall. They hibernate in
the winter, beginning about late October, and can emerge as early as mid-March. They often
migrate to upslope dens to hibernate and will bask outside of the den for weeks beforehand.
Racers hibernate in rock crevices or mammal burrows, and they often den communally with
other black racers or with other snake species. They may use the same den for years (Mays 2007,
NHFG 2013).
The northern black racer is likely present in low densities throughout the eastern part of New
Hampshire, south of the Lakes Region. An ongoing radio transmitter study of this species being
undertaken by NHFG in the southeastern part of the State indicates they use a wide variety of
habitats, especially in and around areas of open canopy. The radio transmitter study included
snakes captured in and around the Project area (Marchand, pers. com.), but detailed results of
the study are not yet publically available.
3.2.3

Eastern Hog-nosed Snake

The eastern hog-nosed snake requires sandy, gravely soils and usually occurs in open fields,
river valleys, pine forests, and upland hillsides where these types of soils are present. Toads are
their preferred prey, although frogs, salamanders, small mammals, birds, and invertebrates are
also taken. Because toads are favored, good habitat for hog-nosed snakes also includes good
breeding habitat for amphibians (wetlands, vernal pools).
Hog-nosed snakes hibernate in mammal burrows, under woody debris, or under trash piles.
Mating generally occurs in spring, and eggs that are deposited in June and July hatch in August
and September. Females typically deposit 15-25 eggs in a depression under rocks or logs, in
sandy soil, or in mulch piles (NHFG 2014).
As indicated by NHB data and conversations with NHFG personnel, the eastern hog-nosed
snake is documented to be present in the Concord/Pembroke section of the proposed Project
area. This is the northernmost extent of this species’ range in NH. The Concord/Pembroke
population is the largest known population of hog-nosed snakes in the State and is currently
being studied with radio transmitters by NHFG (Marchand, pers. com.). Results of the
transmitter study indicate that this species uses the existing transmission line ROW as its
primary habitat; therefore, NHFG personnel indicated additional survey specifically for this
species was not required for the Project. Detailed results of the study are not yet publically
available.
3.2.4

Smooth Green Snake

The smooth green snake is a thin, slender bright-green snake measuring 10-20 inches. This
species preferred habitats are various types of open uplands, including grassy fields, pastures,
meadows, blueberry barrens, and forest openings. The bulk of smooth green snake’s diet is
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insects, including crickets, grasshoppers, caterpillars, spiders, and beetles. During late summer,
female smooth green snakes lay seven to nine eggs under rotting wood, rocks, or underground
in loose soil. Eggs may be laid communally, and hatch in about a month. To overwinter, this
species hibernates underground and sometimes communally with other snakes (NHFG, 2014).
As indicated by NHB data, the smooth green snake is documented to be present in the
Concord/Pembroke section of the proposed Project area, but is known to occur throughout the
State.
3.2.5

Turtles

Turtles overwinter in permanent water bodies (i.e., ponds, streams wetlands) with preference
for a certain type of water body varying by species and to some degree by availability.
Blanding’s, spotted, and wood turtles are semi-aquatic and use a mix of wetland, open water,
and upland habitats during their active season. These three species also use upland habitats to
varying degrees to forage, and to travel between wetland habitats. Additionally, all turtles lay
their eggs in upland areas in late spring and early summer, digging shallow nests where they
leave their eggs unattended to develop and hatch in two to three months.
NHFG indicated that the primary value of the Project area to turtles would be as nesting
habitat. Habitat quality for turtle nesting is determined by vegetation density and soil type.
Loose, sandy soils with sparse vegetation have the highest habitat quality for nesting turtles,
allowing them to dig nests easily and minimize the shading of nests. Any area, with an open
canopy and loose, relatively dry soils located within 1,000 meters of a suitable water body has
the potential to be used by turtles for nesting.

3.3
3.3.1

Methods
Salamanders

Standard surveys for salamanders consist of searching for vernal pools and checking them for
egg masses. The egg masses of spotted salamanders are readily distinguishable for the egg
masses of other vernal pool breeding amphibians. Vernal pool surveys were conducted as part
of the standard wetland surveys performed for the Project.
3.3.2

Snakes

NHFG has captured and fitted black racers with transmitters in the Concord/ Pembroke portion
of the Project area. Therefore, NHFG recommended that a survey for this species be conducted
only in Allenstown and Deerfield, where no snakes have been monitored. The survey effort
consisted of two biologists slowly walking together along the entire ROW from the Suncook
River in Allenstown, east to the Deerfield substation to search for snakes. Snakes can be
observed when they are basking. Therefore, surveys were conducted in early spring when
snakes are likely to bask (e.g. cool air temperatures, with partly to mostly sunny skies).
3.3.3 Turtles
NHFG agreed that a GIS-based model could be used to identify areas most likely to be used for
nesting by turtles based on the characteristics described in Section 3.2.3, followed by a field
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check to verify the actual suitability for nesting. The GIS-based nesting-habitat suitability model
considered existing digital soil data layers overlain with wetland and open water features.
Locations with suitable ponds and wetlands within 1,000 meters of well-drained, somewhat
well-drained and excessively well-drained soils in the existing Project area ROW from
Canterbury southwards were identified and targeted for field survey. Vegetation density
cannot generally be accurately interpreted using remote sensing methods and must be field
checked. Field surveys to evaluate the suitability of ROW habitats for turtle nesting were
conducted in July 2011, in portions of Canterbury, Concord, Pembroke, Allenstown, and
Deerfield.

3.4
3.4.1

Results
Salamanders

Vernal pools were observed throughout the Project area, and amphibian egg masses were
observed throughout. Blue-spotted egg masses were observed in two separate pools, one in
Campton (no longer on the Project route), and one in Raymond.
3.4.2

Snakes

Snake surveys were conducted in April and May of 2011, under weather conditions suitable for
basking (cool air temperatures, partly to mostly sunny skies). A total of three northern black
racers were observed basking in the Bear Brook State Park section of the ROW in Allenstown.
Two of these snakes were captured by NHFG personnel and fitted with radio transmitters. Four
other species of snakes, none of which have special status in New Hampshire, were observed in
the remainder of Allenstown and/or Deerfield sections. They were garter snake (two
individuals) ring-necked snake (one individual), northern water snake (two individuals) and
ribbon snake (one individual).
3.4.3

Turtles

Surveys to assess habitat quality for nesting turtles were conducted in locations where welldrained soils were present within 1,000 meters of open water habitats that would be suitable for
the target turtle species (Blanding’s turtle, spotted turtle, and wood turtle). In general, the
surveyed areas were dominated by either dense grasses or shrubs. These vegetation types were
poor quality for turtle nesting because there was a thick root mat over the suitable soils and/or
shaded conditions. Some small areas of well-drained soils were not densely vegetated. They
tended to be in locations where off-road vehicle activity or foot traffic trampling had removed
the vegetation. These types of disturbance regimes are not compatible with successful nesting
activity by turtles. Overall, the surveyed areas of the existing ROW appeared to offer low
quality habitat for nesting turtles, and no depredated turtle nests of any species were observed
during the survey.
Note that turtle eggshells were observed in a portion of the existing ROW in the Project area in
the Town of Bridgewater, where the ROW passes through an active sand pit.
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3.5
3.5.1

Impact Assessment
Salamanders

Direct permanent impacts to vernal pool depressions total only 20 square feet (SF), Project-wide.
Temporary impacts were minimized to 13,326 SF and are primarily associated with vernal pools
that are already in or adjacent to the existing ROW and are subject to routine maintenance
practices. Seasonal considerations, where practicable, will be employed to further minimize
impacts to the pool areas during construction. The pools found to contain blue-spotted/Jefferson
salamander eggs will not be impacted by the Project.
3.5.2

Snakes

Impacts to snakes could occur if either snakes or their eggs are crushed by construction
activities, if nesting females are harassed during egg laying by construction activities, or if
hibernacula are disturbed during the non-active season. Impacts to known hibernacula can be
avoided by creating an exclusion zone around them if construction will take place during the
non-active season. Impacts to unknown hibernacula can be minimized by avoiding disturbance
to rock features that could serve as hibernacula.
Potential impacts to snakes during the active season can be avoided by restricting construction
to the late October to early April time period. Alternatively, potential impacts can be minimized
and avoided by implementing best management practices during construction. These practices
would include 1) minimizing the footprint of disturbance from equipment travel, materials
storage, and construction activities; 2) searching for and removing snakes from active
construction zones and using silt fence to excluded snakes from active construction zone; and 3)
and educating construction personal to take the proper protective actions if snakes are observed
in the construction zone. To ensure these practices are followed a snake management plan
should be created for the Project, and snake monitoring included as an explicit responsibility of
the environmental monitor over seeing general permit condition compliance.
3.5.3

Turtles

Impacts to turtles could occur if either turtles or their eggs are crushed by construction
activities, or if nesting females are harassed during egg laying by construction activities. These
potential impacts can be avoided by restricting construction to the late October to late April
time period. Alternatively, potential impacts can be minimized and avoided by implementing
best management practices during construction. These practices would include 1) minimizing
the footprint of disturbance from equipment travel, materials storage, and construction
activities; 2) searching for and removing turtles from active construction zones and using silt
fence to excluded turtles from active construction zone; and 3) and educating construction
personal to take the proper protective actions if turtles are observed in the construction zone. To
ensure these practices are followed, specific instructions regarding natural resource protection
and management will be created for the Project, and turtle monitoring included as an explicit
responsibility of the environmental monitor overseeing general permit condition compliance.
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4

Special Status Grassland Birds

4.1

Introduction

There are no grassland bird species with federal status known to be present in the State. There
are six grassland bird species with some type of State status potentially present in the Project
area, and habitat suitability for them was considered. These species are:


Northern harrier (Circus cyaneus) State endangered



American Kestrel (Falco sparverius ) Species of special concern



Grasshopper sparrow (Ammodramus savannarum) State threatened



Horned lark (Eremophila alpestris) Species of special concern



Vesper sparrow (Poocetes gramineus) Species of special concern



Eastern meadowlark (Sturnella magna) Species of special concern

Grassland species are rare in New Hampshire because suitable habitat for them is scarce.
Grasslands in New Hampshire are ephemeral habitats that must be maintained, or they will
revert back to forest over time. Natural processes (fire, large-scale beaver activity) that
maintained grassland and other open habitats in the past are no longer widely present in the
landscape. Barrens-type habitats that remained open due to soil types have largely been
developed. The widespread practice of agriculture has also declined in the State, reducing the
availability of pastures, hayfields, and fallow fields. Additionally, modern hay crops are
generally cut on a short rotation, reducing the opportunity for grassland birds to successfully
fledge young in the State’s remaining agricultural lands.

4.2

Existing Information

Habitat preferences of the six grassland species were determined using Birds of North America
Online (Poole, 2005) as the primary reference, augmented with other references as needed. The
known habitat needs and occurrences of these species in NH, as documented by NH NHB and
eBird accounts, are summarized in Table 2.

4.3

Methods

Due to the presumed rarity of the target species and the size of the Project area, direct surveys
to determine the presence/absence of grassland birds within the Project area was not requested
by NHFG, with one exception. NHFG did request surveys for northern harriers in suitable
habitats. NHFG approved assessing the likely presence/absence of each grassland species based
on their known distribution in New Hampshire, and the amount and location of potentially
suitable habitat in the Project area. The known distribution of these species was determined by
considering NHB records, and records submitted to eBird, a real-time, online checklist program
launched in 2002 by the Cornell Lab of Ornithology and National Audubon Society that
includes historical data.
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greater than 15 acres in size, and three are greater than 247 acres in size, potentially providing
habitat for grassland bird species that have relatively large habitat requirements. However,
most of the grasslands larger than 15 acres appear to be mowed for hay or are part of lowdensity residential or commercial developments. Grasslands associated with development are
generally unsuitable for nesting by grassland birds due to regular mowing and other sources of
disturbance. Hayfields managed for two annual cuts are usually cut too early in the nesting
season for grassland birds to successfully fledge young. Undeveloped fields that are not being
cut for hay may be too brushy to provide suitable habitat for most grassland species.
The three grasslands larger than 247 acres that the Project area intersects are located in Concord,
Lancaster, and Clarksville. The Concord grassland appears to be regularly mowed for hay, the
Lancaster grassland is part of an active pastureland, and the Clarksville grassland is an old-field
reverting to woody growth. None of these grasslands provided ideal nesting habitat for the
species of interest, with the possible exception of the American kestrel. The Lancaster and
Clarksville grasslands could also provide some habitat for northern harriers or eastern
meadowlarks. The occurrence data, habitat needs, and the potential for suitable habitat in the
Project area for each species are explained in greater detail below.
4.4.1

Northern Harrier

The northern harrier is an open lands’ species that hunts and nests in various types of
grasslands and will also use low shrublands with open patches between shrubby areas. The
area requirements of nesting harriers appear to vary with the size and configuration of open
habitat blocks in the landscape, and nests have been observed in grassland blocks from 20 to 296
acres in size. Harriers may use smaller blocks when that is all that is available, preferring larger
blocks where there is a choice. Nests are often in wetlands dominated by grasses or cattails and
may be over water, but they will also nest in upland habitats, as well as habitats with a mix of
shrub and herbaceous species (Smith et al. 2011).
Northern harriers are present in New England during the breeding season only, wintering in
the southern United States, and south through Central America. There are no NHB or eBird
records for this species from the Project area itself, but it has been reported to NHB from
Pontook Reservoir in Dummer, and the Whitefield Airport Marsh. There are multiple eBird
reports from multiple years from Whitefield Airport Marsh and Pondicherry National Wildlife
Refuge (NWR) in Jefferson over the last 10 years. Additionally, there was a 2012 report to eBird
of an active nest on Creampoke Road, adjacent to the Project area, in Stewartstown. There were
multiple eBird reports of this species in the Concord area; all but one report is from outside the
breeding season.
NHFG requested surveys for northern harriers in suitable habitats, i.e., grasslands 250 acres or
greater that are intersected by the ROW. Large grassland areas were identified using GIS data
layers and field checked for their suitability prior to the 2013 nesting season. Further
investigation revealed that all the potentially suitable nesting areas within the Project area was
either mowed hayfield or un-mowed old-fields with too much woody vegetation for harriers to
use. Therefore, no systematic surveys for this species were conducted. Opportunistic
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observations of grasslands within the Project area during the breeding season did not yield any
observations of this species.
4.4.2

American Kestrel

American kestrels are cavity-nesters but hunt in open habitats. They use a wide variety of open
to semi-open habitats, including meadows, grasslands, early old-field successional
communities, open parkland, agricultural fields, and both urban and suburban areas. Typical
breeding habitat in the northeastern US include pastures or recently fallowed fields at least 62
acres (25 ha) in size, with one or few isolated large dead trees for nesting and several potential
perches. Power lines also provide ideal perches. American kestrels may be present in the
Northeast throughout the year (Smallwood and Bird 2002). In the past 10 years, there were no
NHB or eBird records for this species in the Project area itself. There were multiple eBird reports
from multiple years from the Franklin to Concord area, Pondicherry NWR in Jefferson, the
Whitefield Airport Marsh, and a single report from Diamond Ponds Road in Colebrook.
Additionally, this species was observed in two locations within the existing Eversource ROW in
2013. A nest box placed on an existing transmission structure (206) in a large hayfield in the
town of New Hampton contained an active nest when checked on June 13. A kestrel was also
observed perching on the existing transmission line adjacent to a hayfield in the Town of Stark
on May 31.
4.4.3

Grasshopper Sparrow

Grasshopper sparrows require breeding sites of at least 30 acres and prefer sites greater than 99
acres. These areas are primarily dry upland sites, composed of short native bunch grasses,
minimal litter cover, patches of bare ground, scattered forbs, and short shrubs. Fence posts and
shrubs are used as song perches. Bare ground is important for allowing adult birds and young
to run and escape predators and to search for insects. Grasshopper sparrows are present in the
Northeast during the breeding season only, wintering in the Southeast, Texas, and Mexico
(Vickery 1996, Mass Audubon 2013). There were multiple reports from the Concord Airport,
including one to NHB and multiple reports from multiple years to eBird.
4.4.4

Horned Lark

Horned larks avoid forests, using a great variety of open habitats, from sea level to elevations of
13,000 ft from areas with < 4 inches annual precipitation to those receiving > 40 inches. They
typically inhabit areas of short vegetation or bare ground, although actively-cultivated
agricultural land does not provide suitable habitat. Nesting habitat is associated with bare
ground and low, sparse plant growth rather than a specific vegetation type (Beason, 1995).
Horned larks are uncommon in the Northeast but may be present in any season. In the past 10
years, no records for this species have been reported to NHB in the Project area itself. There are
multiple reports from the Concord Airport, including one to NHB and multiple reports from
multiple years to eBird.
4.4.5

Vesper Sparrow

Vesper sparrows prefer patchy grassland habitat and usually select sites with bare ground and
reduced litter. Fence posts, shrubs, and small trees are used as singing perches. They require
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breeding sites of at least 15 acres but prefer areas greater than 35 acres. This species has not
adapted successfully to modern agricultural practices; it will not breed in densely vegetated
hayfields and pastures. Vesper sparrows are present in the Northeast during the breeding
season only, wintering in the southern US and Mexico (Jones and Cornely 2002, Mass Audubon
2013). In the past 10 years, there are no NHB records for this species in the Project area itself.
There are multiple reports from the Concord Airport, including one to NHB and multiple
reports from multiple years to eBird.
4.4.6

Eastern Meadowlark

Meadowlarks usually require at least 15 acres of grassland. Meadowlarks prefer grassdominated fields with a thick layer of dead grass for cover and nesting material and scattered
shrubs and forbs for song perches. Mature fields with a variety of grass heights and densities
are preferred. Meadowlarks nest in a variety of grassland types, including hay and alfalfa fields,
shrubby overgrown fields, and pastures. Eastern meadowlarks are present in the Northeast
during the breeding season only, wintering from New Jersey and Iowa southwards to Central
America (Jaster et al. 2012, Mass Audubon 2013). In the past 10 years, there are no NHB records
for this species in the Project area itself. There are multiple reports from multiple years to eBird
from the Concord Airport.

4.5
4.5.1

Impact Assessment
General Habitat Impacts

The assessment of potential impacts is based on an evaluation of habitat suitability, the
potential for occupancy in the Project area, and the likely effects of Project construction. The
effects of constructing the Project on grassland habitats will largely be temporary. The amount
of grassland habitat that will be permanently lost to the footprint of the Project structures is less
than 0.1 percent of the grassland habitat currently available in the ROW.
Construction will disturb vegetation within the ROW, but this effect is temporary. Construction
in grasslands will follow a variety of best management practices designed to minimize impacts
to all types of natural resources, including avian species and their habitat. Construction
activities will have a temporary effect on the distribution of grassland vegetation, but vegetation
will not be permanently removed. Grassland vegetation that is disturbed will likely regenerate
with one growing season. No long-term effect on the habitat suitability for species that use
grasslands is expected, as grassland vegetation is adapted to recover from disturbance.
Construction will also cause disturbance related to the noise and activity of equipment and
workers. Suitable habitat adjacent to active construction may be avoided by many species of
wildlife, including birds, due to this type of disturbance. However, once this temporary effect
abates, displaced wildlife is expected to return to the suitable habitats within and adjacent to the
Project area.
4.5.2

Impact by Species

Overall, the amount of grassland habitat that will be permanently lost to the Project footprint is
so small (< 0.10%) it is not expected to have any effect on habitat availability for grassland birds.
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Converting forest to maintained ROW will create primarily shrubby habitat and have little to no
effect on species dependent on grassland.
Based on the known current distribution of grasshopper sparrow, vesper sparrow, horned lark,
and eastern meadowlark in New Hampshire, there is only a very small chance that these species
could be present in the proposed Project area, and nesting is unlikely. Therefore, no impacts are
expected to occur to them as a result of the proposed Project. American kestrels are known to be
present in the Project area, and northern harriers are known to nest in the vicinity of the Project.
Potential impacts to these two species are discussed below.
Northern Harrier—This species has not been reported or observed in the Project area, but has
been reported as nesting in the vicinity of the Project area. If construction will occur within
potential nesting habitat during the nesting season (May through August), the area should be
searched for active nests prior to initiating construction. If an active nest is present, construction
cannot proceed until the birds have left the nest. Alternatively, if construction begins prior to
the nesting season, it is highly unlikely that a nest will be initiated in the Project area due to the
disturbance and the issues of dealing with an active nest can be avoided.
Grassland areas within the Project area may also provide foraging habitat to harriers nesting in
the vicinity. Any harrier that forages in the vicinity of active construction may experience
disturbance, but direct impacts will not occur, as harriers are mobile and can avoid disturbed
areas and active disturbance. Harriers also have relatively large foraging grounds, and the
temporary loss of access to an area undergoing active disturbance should have little to no effect
on the overall availability of resources to harriers nesting in the vicinity. Once construction of
the Project is complete, any birds that avoided the Project area should return, and the completed
Project should have no effect on habitat suitability for this species.
American Kestrel—This species was observed in the existing ROW on two occasions in 2013,
and is reported to eBird from locations throughout the State, including some in the vicinity of
the Project area. Any kestrel nesting or foraging in the vicinity of active construction may
experience disturbance, due to the noise and activity of construction. Direct impacts will not
occur, as kestrels are mobile and can avoid disturbed areas and active disturbance. Kestrels also
have relatively large foraging grounds, and the temporary loss of access to an area undergoing
active disturbance should have little to no effect on the overall availability of resources to
kestrels nesting in the vicinity. Once construction of the Project is complete any birds that
avoided the Project area should return, and the completed Project should have no effect on
habitat suitability for this species. Kestrels nest in natural tree cavities or man-made boxes.
Removal of an active nest during Project-related tree clearing would be a direct impact and is
not allowed under the Migratory Bird Treaty Act. The currently occupied kestrel box on
Structure 206 in the existing ROW in New Hampton should be removed during the non-nesting
season prior to construction, and returned to the location after construction is complete.
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5 Common Nighthawk and Eastern Whip-poor-will
5.1

Introduction

The common nighthawk (Chordeiles minor) is listed as endangered by the State of New
Hampshire, and is currently the subject of ongoing study known as Project Nighthawk. The
study is being coordinated by New Hampshire Audubon, which has been tracking the
nighthawk population in the Concord area since 2007 (NH Audubon 2008-2012). Results of this
study to date indicate that this species breeds in the vicinity of, or even within, the existing
Eversource ROW in the vicinity of Concord. Therefore, a survey to confirm the
presence/absence of this species in the Project area in Concord was conducted in 2013.
The methods used for the survey (which are conducted at dusk) were also suitable for detecting
the eastern whip-poor-will (Antrostomus vociferous), an SSC in New Hampshire. The eastern
whip-poor-will is known to nest in various semi-open forest habitat types, including
transmission ROWs. Territorial males call loudly and repeatedly at dusk during the breeding
season and are easily detected if present (Clink 2002).

5.2

Existing Information

As described in the NHWAP (2010), common nighthawks are known to nest on the ground on
prairies, rocky outcrops, beaches and dunes, forest openings, abandoned quarries, pine barrens,
and flat gravel roofs. In New Hampshire, nighthawk nests observed since 2000 have been
primarily in urban habitats. In urban areas, they nest on flat gravel rooftops and in disturbed
industrial settings that have bare ground, including gravel pits, industrial concrete fabrication
operations, and other types of industrial storage yards. Records from non-urban areas are much
rarer, and include Pine Barrens in Concord and the Ossipee area and gravel pits in parts of
Hillsborough and western Rockingham Counties. In urban settings, nighthawks forage on
insects attracted to street lamps, and in non-urban areas, the birds forage over forest openings
and adjacent urban or agricultural areas (NHFG 2010). Nighthawks roost in a wide variety of
microhabitats, including lengthwise on tree branches, on fence posts, the ground, or flat roof of
a building, relying on their cryptic plumage to make detection difficult (Brigham et al. 2011).

5.3

Methods

The field methods outlined below are based on dates used in the current study of this species in
New Hampshire, and time and weather standards published by the British Columbia’s Land
Management Bureau (1998). Common nighthawks are crepuscular, with the greatest amount of
activity occurring at dusk. They forage on the wing, and are most easily observed by listening
for their distinctive “peent” call given during foraging or for the “booming” from displaying
males. They are most active on warm nights with no precipitation.
The survey was conducted using the following standards:


Survey points located in areas of suitable habitat, at least 250 meters apart.



Survey points visited on three occasions, at least one week apart.
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were conducted by volunteers affiliated with Project Nighthawk and recorded from five to nine
males annually, including one to two displaying males around each of the northeast section of
Steeplegate Mall, at the Regional Drive/Chenell Drive Junction, and at the east end of Chenell
Drive. In 2012, 12 males were observed displaying in the Concord area, including two at the
mall, one on Regional Drive, and one on Sheep Davis Road. In 2007 and 2008, a successful nest
was monitored on the grounds of a concrete forms manufacturer, which is traversed by the
existing Eversource ROW. This nest failed in 2009 due to heavy rains, and nesting has not been
recorded at this site since then. In 2012, a successful nest was monitored at an adjacent heavy
equipment business, which is located about 300 m north/northeast of the Project area.
Based on the data reported by Project Nighthawk and the results of this survey, it is likely that
nighthawks actively forage over the Project area and that they may nest or day roost within it as
well. The Project area, in conjunction with the surrounding area, appears to provide suitable
habitat for this species. Based on the known, primarily urban distribution of nighthawks in
New Hampshire, this species is most likely to be present in the portion of the Project area that
coincides with the urban area of Concord. Additionally, it is likely that eastern whip-poor-wills
nest within the Project area, based on the calling males recorded on multiple occasions and
locations during this survey.

5.5

Impact Assessment

After construction, the proposed Project should not have any impact on habitat suitability.
Nighthawks are known to use the ROW as it currently exists, and the proposed Project will
have little effect on current conditions. The land use, vegetation, and vegetation maintenance
schedule will not change as a result of the proposed Project. Any widening of the ROW in the
Concord area would only increase the existing habitat. However, construction activities during
the breeding season do have the potential to disturb nesting birds and/or destroy nests. Because
a wide variety of shrub-nesting species (including eastern whip-poor-wills) are likely to be
nesting within the ROW at any given location, compliance with the Migratory Bird Treaty Act
will require that shrub vegetation be removed to prevent these species from establishing nests
in the ROW during the construction period, or all construction would have to take place outside
of the nesting season (dates of restriction TBD, in consultation with USFWS). Removing
vegetation would not prevent nighthawks from establishing nests in the ROW, and might in
fact make the ROW more attractive for nesting by this species as it prefers to nest in partially to
completely open areas, often on bare ground. Therefore, restrictions on the dates of construction
or daily inspections for nests during the nesting season with a cessation of work if a nest is
found, would be required to prevent impacts to this species.
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6 Bicknell’s Thrush
6.1

Introduction

Bicknell’s thrush (Catharus bicknelli) breeds in high elevation spruce/fir cover types. Preferred
habitat types are dense, uneven-aged spruce-fir stands, exemplified by natural fir waves, which
provide an optimum mix of foraging habitat and nesting cover. This species is listed as an SSC
by the State of New Hampshire, and is currently the subject of an intent-to-sue action, pursuant
to the federal Endangered Species Act (ESA) 16 U.S.C. § 4(b) (3) (A) and (B), based on the
USFWS’s failure to make required findings on a petition to list it as a threatened or endangered
species under the ESA. A letter dated March 19, 2013 was submitted by the Center for
Biodiversity to USFWS, pursuant to the 60-day notice requirement of the citizen suit provision
of ESA 16. The original petition to list Bicknell’s thrush was filed August 24, 2010. The USFWS
issued a positive 90-day finding on the petition on August 14, 2012, Federal Register, 77: 0004500052. A 12-month finding was due on August 24, 2011, but was not produced. In response to
the 60-day notice, on September 23, 2013, the USFWS agreed to make a final decision about the
status of this species by September 30, 2017.
A work plan for Bicknell’s thrush surveys in the Project area was developed in 2012
(Normandeau 2012) and submitted to NHFG and USFWS for review. In separate telephone
conversations, Mike Marchand of NHFG and Anthony Tur of USFWS both expressed that the
need for field surveys should be guided by the elevation guidelines presented in Lambert et al.
(2005), which are discussed below in detail.

6.2

Existing Information

Bicknell's thrush prefer dense, regenerating forests dominated by balsam fir (Abies balsamea),
with lesser amounts of spruce (Picea spp.), white birch (Betula papyrifera var. cordifolia), and
mountain ash (Sorbus spp.; Lambert et al. 2005). Structural attributes of suitable habitat for this
species include a dense, almost impenetrable softwood understory, low canopy heights, and
abundant snags, stumps, and coarse woody debris (CWD). These features are characteristic of
sites chronically disturbed by wind and ice, typified by high elevation forests near tree line, and
regenerating fir waves. Disturbance by hurricanes, other storms, avalanche debris or logging
may also create suitable habitat conditions (Lambert et al. 2005).
Suitable habitat for Bicknell’s thrush is largely a created by harsh weather conditions that occur
at high elevations, and the elevation at which these conditions are severe enough to create
suitable habitat is a function of latitude (Lambert et al. 2005). The elevation these weather
conditions occur decreases as north latitude increases. Suitable breeding habitat for the species
occurs at 3,420 ft above sea level (ASL) elevation in the Catskills of New York, 2, 280 ft ASL in
northern Maine, and at lower elevations in Canada. The highest elevation portions of the Project
corridor occur in the WMNF at 44⁰ 05’ north latitude, and in Dixville at roughly 44⁰ 55’ north
latitude. The Lambert et al. (2005) model predicts the suitable habitat at these two latitudes will
occur above 2,897 ft ASL and 2,629 ft ASL, respectively. The only portion of the Project area that
meets this elevational requirement is the summit of Sugar Hill that straddles the border
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between Stewartstown and Dixville, which has a maximum elevation of 2,985 ft ASL. The
highest point of the Project area in the WMNF is roughly 2,590 ft ASL.
Bicknell’s thrush is known to be present in the highest elevation areas of Dixville, NH. Breeding
bird surveys conducted in Dixville for the Granite Reliable Wind Power Project confirmed 11
Bicknell’s thrush at three locations (Mt. Kelsy, Whitcomb Mt., Columbia Mt.) and detected two
additional potential individuals at a fourth location (Millsfield Mt; Foss and Demming 2007).
Previous surveys also detected this species on Dixville Peak (Foss et al. 2008). All detections
were above 2,740 ft ASL, in patches of natural disturbance in High Elevation Spruce-Fir forest
where regeneration from blowdown was 3-6 ft tall (Foss and Demming 2007).
Bicknell’s thrush is also known to be present in high elevation areas of the WMNF. Based on
data provided by the NHB, the Bicknell’s thrush record closest to the proposed Project area in
the WMNF is at 3,805 ft ASL, about 1.5 miles to the north of the Project area (NHB 2014).

6.3

Methods

The field methods are based on recommendations from Rimmer et al (1996), the methods used
in Atwood et al. (1996), and the methods used by the Mountain Bird Watch until 2011
(Mountain Bird Watch 2012). These three methodologies are most suitable for identifying
presence/absence of Bicknell’s in a given location; recent changes to the Mountain Birdwatch
methodology are designed to give this geographically extensive survey effort greater statistical
power to detect changes in range-wide occupancy, and are therefore not relevant to the NPT
survey.
The survey was conducted using the following standards:


Survey points located in areas of suitable habitat, 820 feet apart.



Each survey point visited on three occasions, at least three days apart.



Counts conducted between June 1 and June 20.



Counts conducted between 45 minutes before sunrise and 8:00 am.



Surveys conducted under appropriate weather conditions, i.e., when temperatures are
above 35°F and when precipitation and wind conditions permit. Occasional drizzle or a
brief shower is acceptable, but steady drizzle or prolonged rain is not. A light wind with
occasional gusts is acceptable, but a steady breeze that causes small trees to sway (>20
mph) is not (Mountain Bird Watch 2012).



Counts of all birds seen and heard conducted for five minutes at each point, following
standard point count methods (Ralph et al. 1996).



If no Bicknell’s thrushes detected during the initial five minute listening period, a
recording of a Bicknell’s vocalizations is played and followed by a three minute listening
period, then replayed and followed by a one minute listening period.
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The survey confirmed that species typical of higher elevations in New Hampshire were present,
including blackpoll warbler and Swainson’s thrush, but Bicknell’s thrush was not detected.
Although the summit area of Sugar Hill meets the elevation requirement of suitable Bicknell’s
thrush habitat, the structural characteristics of the forest at the summit are likely marginal for
this species. While the most common tree species are balsam fir and birch, and some snags,
stumps, and CWD is present, most trees are from roughly six to 25 ft tall and the understory is
patchy and not so dense as to prevent walking through the area.

6.5

Impact Assessment

As no Bicknell’s thrushes were detected within the Project area, no impacts to this species are
expected as a result of the Project. Disturbance regimes, including ROW maintenance activities,
which create denser fir regeneration, lower average tree heights, and greater densities of stumps
and CWD, could potentially increase the suitability of the habitat on the summit of Sugar Hill
for Bicknell’s thrush.
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water. Sedge wren use primarily wet meadows and the margins of other emergent wetland
types. Regionally, wetlands that provide ideal habitat for all of these species are most abundant
in the Upper Midwest and Southeast and are uncommon in general in New England, and
specifically in New Hampshire. This general lack of suitable habitat in the region is reflected in
the scarcity of these species in the State.
Emergent wetlands are by definition un-forested and nearly all the emergent wetlands in the
Project area are located south of Dummer in areas of cleared, existing ROW. Emergent wetlands
that include permanent standing water and or/open water are relatively uncommon. The largest
emergent wetlands that include open water are located in Deerfield and Concord. These
wetlands are, however, predominantly open water (ponds), and the conditions that would be
attractive to wetland-nesting birds are limited and restricted to the immediate shoreline areas.
Smaller, potentially suitable emergent wetlands with open water are located in Allenstown,
Canterbury, Bridgewater, and Bethlehem; each of these towns has one potentially suitable
wetland area. They vary in size and like most New Hampshire wetlands, have a mix of
emergent and scrub-shrub vegetation.
Suitable habitat for nesting rusty blackbirds consists of boreal wetlands with dense, short
conifers within or adjacent to them. These conditions are currently potentially present within
the existing ROW, as regular maintenance cutting keeps woody vegetation in a regenerating
state. In the currently undeveloped proposed route, these conditions may be present where the
proposed route crosses nutrient-poor bogs and fens, regenerating timber harvest areas, and
beaver-disturbed areas. From Bethlehem northwards, the cover type of all the towns that the
Project passes through is classified as over 90% Spruce/Fir and Northern Hardwood-Conifer,
creating the potential for boreal type wetlands to occur. Of the total number of wetlands
delineated in the Project area from the town of Bethlehem northwards, about 45% were
classified as scrub-shrub or forested wetland. The subset of these wetlands that are co-located
with suitable conifer cover is, however, unknown. Vegetation height cannot be determined
from non-stereo aerial photography, and the small open water areas that rusty blackbirds
generally nest near are small and often ephemeral, and are likely to be under-represented by
GIS data sources.
The occurrence data, habitat needs, and the potential for suitable habitat in the Project area for
each species are explained in greater detail below.
7.4.1

Pied-billed Grebe

Pied-billed grebes use various types of wetlands dominated by grass-like species, including
cattails, bulrushes, and sedges. Ideal habitat consists of an equitable mix of open water and
dense vegetation patches, and the wetland should be at least 0.5 acres in size. Suitable pondassociated wetlands may be in undeveloped or agricultural areas, or even sewage ponds.
Suitable riparian wetlands are limited to still bays, sloughs, or other areas of nonmoving water.
Grebes build their floating nests in the vegetated areas, and forage in the open water. They are
opportunistic feeders as to kind and size of prey, feeding on what is most readily available,
including fishes, crustaceans (especially crayfish), and aquatic insects and their larvae. Most
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food is collected underwater during foraging dives in open water, among rooted aquatic plants,
among emergent vegetation close to shore, and beneath mats of floating vegetation (Muller and
Storer 1999).
Pied-billed grebes are present in New England during the breeding season only, wintering from
New Jersey southwards (Muller and Storer 1999). There are no NHB records for this species in
the Project area, but it has been reported to eBird in three different locations in the vicinity of
the Project area in the last 10 years. There are multiple reports from multiple years from
Pondicherry NWR in Jefferson and multiple reports from Concord, including Turtle Pond.
7.4.2

Least Bittern

Least Bitterns are associated with various types of marsh dominated by grass-like species,
including cattails, bulrushes, and sedges. Some woody or shrubby vegetation is usually also
present. This species is most likely to be present in wetlands at least 12 acres in size, but will use
wetlands as small as one acre. Ideal habitat consists of an equitable mix of open water and
dense vegetation patches. Least bitterns build their nests above water, weaving them into the
emergent vegetation, and build foraging platforms at the deep water edges of dense vegetation
stands to hunt for insects and small fish (Poole et al. 2009).
Least bitterns are present throughout most of the United States during the breeding season
only, migrating to Florida and southwards during the winter (Poole et al. 2009). There are no
NHB records for this species in the Project area, and New Hampshire eBird records from the
past years are restricted to the Seacoast Region and the Connecticut River Valley. All but two of
these reports were made during migration. The reported location closest to the Project area is a
September 2010 report of juvenile birds found dead in downtown Colebrook.
7.4.3

Sora

Soras are associated with various types of wetlands dominated by grass-like species, including
cattails, bulrushes, and sedges. This species uses both deep and shallow water wetlands, as well
as densely vegetated wetland edges and wetlands as small as 1 acre. Soras build their nests
above water, woven into dense emergent vegetation. They feed on the seeds of wetland plants
and aquatic invertebrates, foraging in stands of robust emergent vegetation interspersed with
shorter, seed-producing emergents or floating and submergent vegetation and vegetative debris
that provide good substrate for invertebrates near the water surface (Melvin and Gibbs 2012).
Soras are present in the Northeast during the breeding season only, migrating to southeastern
coasts, Florida, Texas and southwards during the winter (Melvin and Gibbs 2012). There are no
NHB records for this species in the Project area. New Hampshire reports of soras to eBird in the
past 10 years are concentrated in the Seacoast Region, but also include reports from South End
Marsh in Concord and Pondicherry NWR in Jefferson.
7.4.4

Common Gallinule

In northern portions of its US range, this species breeds primarily in permanently flooded, deep
marshes where robust, emergent grass-like plants about 3-12 feet tall are interspersed with
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pools and channels that have floating-leaved and submerged plants, or with mudflats. Common
gallinules are commonly associated with cattail-dominated marshes (Bannor and Kiviat 2002).
Common gallinules are present in the Northeast during the breeding season only, migrating to
southeastern coasts, Florida, Texas and southwards during the winter (Bannor and Kiviat 2002).
There are no NHB records for this species in the Project area. There is one eBird record for this
species in the past 10 years in the vicinity of the Project area, a May 2013 report of a single
individual observed at Turtle Pond in Concord.
7.4.5

Sedge Wren

This species nests among dense, tall growths of sedges and grasses in wet meadows, hayfields,
retired croplands, upland margins of ponds and marshes, coastal marshes, and sphagnum bogs.
Sedge wrens usually avoid short, sparse, or open vegetative cover, flooded areas, and wetlands
dominated by cattails (Herkert et al. 2011).
Sedge wrens are present in the northern portion of the United States during the breeding season
only, migrating to the Deep South and Texas to overwinter. This species reaches its greatest
densities in the grassland regions of the upper Midwest and adjacent Canada, in the early part
of the breeding season. Later in the breeding season it appears in lower densities in other
regions, including New England, but it is known for its erratic and inconsistent distribution
outside its core upper Midwest range (Herkert et al. 2011). There are no NHB records for this
species in the Project area, and no eBird record for this species in the past 10 years in the vicinity
of the Project area.
7.4.6

Rusty Blackbird

Rusty blackbirds nest in or adjacent to various boreal wetland types, including swampy
woodlands, wooded fens, bogs, damp swales, and wetlands modified by beaver. They almost
always place their nests in small conifers (spruce spp., balsam fir, northern white cedar) and
nests are always associated with thick stands of small conifers. These conifers may be short due
to poor growing conditions (e.g., nutrient-poor peatlands), natural re-growth (e.g., wetlands
modified then abandoned by beavers), or artificial re-growth (e.g., regeneration after logging).
Rusty blackbirds appear to key in on the structure of the habitat, rather than the type of wetland
per se (Avery, 2013, Powell et al. 2010).
The southern edge of the rusty blackbird’s breeding range encompasses northern New
Hampshire, and this species overwinters from New Jersey southwards, west to the lower
Mississippi Valley (Avery 2013). There are no NHB records for this species in the Project area
itself, but there are multiple eBird records for rusty blackbirds from seven different locations in
the vicinity of the Project area. Records from south of the WMNF (including Turtle Pond in
Concord) are not from the breeding season. Breeding season records included multiple, multiyear records from Pondicherry NWR in Jefferson, and multiple records form the Courser
Brook/Dixie Brook area in Dixville in 2010. Additionally, a male was observed at the edge of a
wetland in a regenerating clear cut in the proposed route in Millsfield in June of 2013 during
Project-related field work.
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7.5
7.5.1

Impact Assessment
General Habitat Impacts

The effects of constructing the NPT Project on wetland habitats will largely be temporary. The
amount of wetland habitat that will be permanently lost to the footprint of the Project structures
is approximately 11,800 SF, or less than 0.10 percent of the wetland habitat available in the
ROW. Additionally, the approximately 94 acres of wetland present in the new ROW will be
cleared and permanently converted from forested wetland to a more open type, likely shrubscrub. Some of these wetlands may already be shrubby due to ongoing forest management in
the Project area.
Construction will disturb vegetation within the ROW, but this effect is temporary. Construction
in wetlands will follow a variety of best management practices (BMPs) designed to minimize
impacts to all wetland functions and values, including wildlife habitat. For all wetlands,
temporary plant/soil disturbance, permanent cover change, filling, soil compaction and
drainage/hydrology change will be minimized and avoided by restricting the work area as
practicable, working during low flow/frozen conditions (August-September or JanuaryFebruary) as possible, using mats, low tire pressure equip, helicopter; and or implementing
proper erosion and storm water control techniques. For all streams (perennial, intermittent or
ephemeral), bank destabilization, canopy loss, sedimentation, addition of structures, and
culverts will be minimized and avoided by restricting the work area as possible, bridging, work
during low flow/frozen conditions ((August-September or January-February) Aug-Sept; JanFeb) and/or implementing proper erosion and storm water control techniques. Unavoidable
impacts will be mitigated by restoring bank structure and native, low woody cover as needed
and through compensatory stream restoration or preservation.
The mats used to prevent soil disturbance by heavy equipment will cover vegetation,
temporarily removing potential nesting habitat from the active construction zone, and
preventing all bird species from establishing nests in the active construction footprint. These
types of activities will also have temporary effects on the distribution of emergent vegetation,
but vegetation will not be permanently removed. Wetland vegetation that is disturbed will
regenerate within several growing seasons. Wetland vegetation is adapted to recovering from
disturbance and no long-t term effect on the habitat suability for wetland wildlife species is
expected.
Construction will also cause disturbance related to the noise and activity of equipment and
workers. Suitable habitat adjacent to active construction may be avoided by many species of
wildlife, including birds, due to this type of disturbance. However, once this temporary effect
abates, displaced wildlife is expected to return to the suitable habitats within and adjacent to the
Project area.
7.5.2

Species-Specific Impacts

Pied-billed Grebe—Suitable habitat for pied-billed grebes may be present within the Project
area, in emergent wetland habitats that include open water areas. The eBird records for this
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species over the last 10 years are well-distributed across the State and cover most years over the
last ten. Based on date, most of the records are likely to be migrants, and breeding season
(June/July) records are far more restricted. However, based on these records, New Hampshire
appears to support a small breeding population of this species, and there is a small chance that
this species could nest within the proposed Project area.
Impacts to this species as a result of the proposed Project are unlikely, due in large part to its
rarity and the paucity of suitable habitat for it within the Project area. If present within the
Project area, potential impacts would be largely temporary as described in Section 7.5.1, and the
Project would not be expected to have a measurable impact on the habitat value for this species,
or on the species itself.
Least Bittern—Based on the habitat preference described in Section 7.4.2, there is little if any
potentially suitable habitat for this species within the Project area. Additionally, based on its
known distribution, this species is unlikely to be present, and is therefore unlikely to be
impacted as a result of the proposed Project. If present within the Project area, potential impacts
would be largely temporary as described in Section 7.5.1, and the Project would not be expected
to have a measurable impact on the habitat value for this species, or on the species itself.
Sora—Based on the habitat preference describe in Section 7.4.3, there is a small amount of
potentially suitable habitat for this species within the Project area. Based on the known
distribution of soras in New Hampshire, there is a small chance it could be present in the Project
area. If present within the Project area, potential impacts would be largely temporary as
described in Section 7.5.1, and the Project would not be expected to have a measurable impact
on the habitat value for this species.
Common Gallinule—Based on the habitat preference describe in Section 7.4.4, there is unlikely
to be potentially suitable habitat for this species within the Project area. This species appears to
be associated with wetland habitats that are larger and have deeper water than the wetlands
that can typically form in the interior of New Hampshire, given its landform and geology.
Based on its known distribution, this species is also unlikely to be present. Common gallinule is
therefore unlikely to be impacted as a result of the proposed Project. If present within the
Project area, potential impacts would be largely temporary as described in Section 7.5.1, and the
Project would not be expected to have a measurable impact on the habitat value for this species,
or on the species itself.
Sedge Wren—Based on the habitat preference describe in Section 7.4.5, there is potentially a
small amount of suitable habitat for this species within the Project area. However, based on its
known distribution, this species is unlikely to be present, and is therefore unlikely to be
impacted as a result of the proposed Project. If present within the Project area, potential impacts
would be largely temporary as described in Section 7.5.1, and the Project would not be expected
to have a measurable impact on the habitat value for this species, or on the species itself.
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Rusty Blackbird—Suitable breeding habitat for this species has the potential to be present in
the Project area from the White Mountains northwards. Suitable boreal wetlands are most likely
to occur at higher elevation locations within the ROW, including the White Mountains and the
towns of Millsfield and Dixville. Existing records indicate that this species is present and likely
breeds in the vicinity of the Project area in Dixville, and the individual male observed in
Millsfield within the proposed ROW in 2013 was in a wetland that appeared to have suitable
characteristics for nesting.
Because rusty blackbirds nest in association with small stature conifers, including regenerating
growth, converting existing forest cover into regularly maintained ROW has the potential to
improve and expand the existing suitable nesting habitat for rusty blackbirds in the Project area.
However, Powell et al. (2010) contend that dense stands of regenerating conifers that result
from logging may create an ecological trap for rusty blackbirds. Animals are subject to
ecological traps when anthropogenic changes to habitat create conditions that appear suitable,
but when selected result in decreased survival. Powell et al. (2010) studied nest-site selection
and daily nest survival rate of 43 rusty blackbird nests in northern New England. Nest survival
varied with past logging activity at the nest site; nests in plots not harvested recently were 2.3
times more likely to fledge young than nests in plots harvested within 20 years. Powell et al.
(2010) concluded that when logging extends to the edges of or into wetlands, the subsequent
dense regenerating conifers appear to attract rusty blackbirds to nest closer to or within these
human-altered uplands, exposing their nests to increased predation not typical of unaltered
wetlands. The clearing and subsequent regeneration in the maintained NPT Project ROW could
have a similar effect on apparent habitat suitability for rusty blackbirds. However, essentially
the entire ROW in Millsfield and Dixville is managed by Wagner Forest Management and is,
therefore, subject to logging regardless of the NPT Project.
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8 Nesting Raptors and Herons
8.1

Introduction

A variety of raptor species known to nest in New Hampshire, including bald eagles (Haliaeetus
leucocephalus), osprey (Pandion haliaetus), red-tailed hawks (Buteo jamaicensis), and ravens (Corvus
corax) are known to place nests on power line structures. Although this occurs more commonly
in the treeless habitats of the western US, nests are sometimes located on structures in New
England. Because ospreys are known to nest on power line poles in New Hampshire, NHFG
specifically requested the Project area be surveyed for osprey nests. An aerial survey of the
entire line was conducted to look for all types of large nests that might be present on the
existing power line structures.

8.2

Existing Information

Prior to conducting the survey, NHB data were examined for known osprey and eagle nests
within the Project area. Records of other raptor nests and raven nests are not maintained by
NHB. In addition, Normandeau field notes were reviewed for records of nests observed in the
Project area during various field activities, and anecdotal reports from Public Service of New
Hampshire (now Eversource) were also considered.
Based on the NHB data review there are no reported current or historic bald eagle nests within
the Project area. The closest reported active eagle nest is on the Dummer Ponds, and this nest
was reported active in 2013. There are no reported osprey nests currently in the Project area.
Historically, one osprey nest was reported present on a power line structure in Franklin, one in
Bridgewater, and one in Deerfield. The Franklin and Bridgewater nests were last reported as
active in 2010; the Deerfield nest was last reported as active in 2003. The closest known active
osprey nests are currently in Dummer, with multiple nests along the Androscoggin River and at
the Dummer Ponds. Field observation indicates that the NHB data is not current in regards to
the multiple active nests observed in Dummer in 2013 and 2014. This reflects the fact that the
NHB data base is built from voluntary reports from various sources, rather than systematic
surveys of the resources of interest.

8.3

Methods

An aerial raptor nest survey was conducted on April 29, 2014 by helicopter. The late April time
frame was chosen as bald eagles, red-tailed hawks, osprey, and ravens are all likely to be active
on the nest at this time with either eggs or nestlings (Poole, 2005). Surveying for raptor nests by
helicopter is an accepted method and published guidelines (Fuller and Mosher 1987; Pagel et al.
2010) were used to guide the survey activities. The helicopter departed from its home base in
Pembroke, NH, and flew north to Dummer, NH. The survey began at approximately 10:30 am
in Dummer and followed the proposed Project corridor for its entire length, to the Deerfield
substation, concluding at approximately 2:00 pm. The crew consisted of a pilot who was
extensively familiar with the Project area and a Certified Wildlife Biologist® as the primary
observer, seated next to the pilot. The flight was conducted at between 40 and 50 mph, about
100 feet above tree top, and the helicopter circled locations of interest as needed to confirm the
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Although the heron nests that were observed were not within the ROW, they are likely within
visual and auditory range of construction activities conducted within the ROW and may suffer
disturbance if such activities occur during the active nesting season. As well as regulating the
actual removal of nests, the MBTA also forbids disturbance of birds on the nest during the
active nesting season. To avoid disturbing herons on these nests, timing restrictions on
construction will likely be required. In New Hampshire, nest building by great blue herons
begins in early April and young may be present in the nest until late July (Foss 1994). The need
for and exact timing and duration of any restrictions must be negotiated with USFWS, and the
dates may be adjusted to account for local conditions.
Construction activities also have the potential to disturb nesting raptors in the vicinity of the
ROW. The National Bald Eagle Management Guidelines (USFWS 2007) indicate a 660-foot
buffer in forested landscapes is generally sufficient to insulate eagles from power line
construction activities and prevent disturbance. The known (as of June 2014) active bald eagle
and osprey nests in the vicinity of the line are well beyond 660 ft from the ROW.

Northern Pass Transmission Project

8-3

Normandeau Associates, Inc.

Wildlife Resources and Impact Assessment

9 Other Avian Issues
9.1

Other Special Status Avian Species

In addition to the avian species discussed in Sections 4.0 through 8.0, six other species are listed
in Table 1, consisting of American three-toed woodpecker (Picoides dorsalis), common loon
(Gavia immer), golden eagle (Aquila chrysaetos), olive-sided flycatcher (Contopus cooperi),
peregrine falcon (Falco peregrinus), and spruce grouse (Falcipennis canadensis). None of these
species were observed in the Project area during the Project-related surveys.
As of 2014, based on NHB data, there are no known common loons nesting within the Project
area. The water bodies intersected by the Project area are not highly suitable for loons, based on
their small size and/or southern location outside the loon’s core breeding range in New
Hampshire. Golden eagles are not known to be present in New Hampshire, except as transients
during migration, when they may be briefly present in any part of the State. Based on NHB
data, peregrine falcons are known to nest in the vicinity of the Project area in Stark and likely
forage within the Project area on occasion. Olive-sided flycatchers spruce grouse, and American
three-toed woodpeckers are all associated with boreal forest types. The former two species are
known to be present in northern Coos County in low densities, while the only confirmed
records of the American three-toed woodpeckers are historic (NHWAP, 2006).
Based on their known distributions and overall rarity within the State, none of these six species
are likely to be directly impacted by Project construction, habitat alteration, or habitat loss.
There is a small chance that common loon, golden eagles, or peregrine falcons could be
impacted by Project operations, i.e., through collision with the new power lines or electrocution
from perching on the structures. These issues are reviewed briefly below, and presented in
greater detail in Appendix C.

9.2

Avian Electrocution and Collision

Electrical transmission infrastructure can cause mortality to avian species when flying birds
collide with transmission lines, or when perching birds contact electrical equipment either
phase-to-phase or phase-to-ground and are electrocuted. These phenomena are summarized in
publications by the Avian Power Line Interaction Committee (APLIC; 2006, 2012), and are
discussed briefly below.
Exposure to collisions is largely a function of behavior. Specific behaviors (e.g., flushing,
courtship displays, hunting) may distract birds from the presence of power lines, and darkness
or inclement weather may prevent birds from seeing them. Repeated flights between roosting,
nesting, and/or feeding grounds increase exposure if power lines are present in these high-use
flight paths. Larger, heavy-bodied birds and those with short wing spans and poorer vision
(e.g., waterfowl, cranes) are more susceptible to collisions than smaller, lighter-weight birds and
those with relatively large wing spans, high agility, and good vision (e.g., raptors, song birds).
Engineering aspects, including design and placement of power lines, can also increase or
decrease the exposure for collisions.
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Electrocution occurs when birds make flesh-to-flesh contact between energized and grounded
components of power line structures. Because feathers are not conductive, the critical distance
between these components is determined by foot-to-head heights and wrist-to-wrist distances.
Larger birds are most likely to be electrocuted, as their greater height and wingspan puts them
at greatest risk for simultaneous phase-to-phase or phase-to-ground contact. Electrocution
typically occurs on distribution lines with voltages of less than 60 kV, as the separation between
energized components is smaller on these types of structures. Electrocution is most common in
habitats where power poles provide attractive perches, either because there are few alternative
perches (e.g., grassland habitats), or because the structures are ideally positioned for hunting
(e.g., overlooking open water).
Avian interaction with electrical infrastructure does not appear to be a notable source of avian
mortality in New England based on the lack of literature reports as compared to other regions
of the United States, where these issues are widely reported. New England is largely covered by
mature forest types making tree perches abundant and reducing the number of open areas
where collisions with power lines are most likely to occur. Additionally, the species most
susceptible to power line-related mortality are generally associated with open (grasslands,
wetlands, open water), rather than forested landscapes. However, although the risk of mortality
from avian/transmission line interactions appears to be relatively low in the Project area, it is
not zero.
The possibility of electrocuting all types of raptors and other large birds will be minimized by
following the bird-safe designs recommended by APLIC (APLIC 2006). These designs are
proven to be effective and are described in detail in Suggested Practices for Avian Protection on
Power Lines (APLIC 2006), and which is available at
http://www.aplic.org/uploads/files/2643/SuggestedPractices2006(LR-2).pdf. Collisions may be
reduced by adding line markers to the lines in locations where collisions may be an issue
(APLIC 2012). A variety of marking devices are commercially available, and studies suggest
that they can be effective in reducing collisions. However, due to the wide assortment of devices
available, the variety of bird species and physical settings studied, and the variation in study
designs and analysis methods, no single type of device has been determined to be the best
performing (APLIC 2012).
Line-marking devices require ongoing maintenance to maintain effectiveness, and may also
impact transmission operations. Therefore, they are typically only used in locations were
collisions are known to or are highly likely to occur. Appendix C presents a qualitative risk
assessment of locations where collisions are most likely in the Project ROW, based on the avian
species potentially present, and the habitat, land use, and Project design at that location.

9.3

Nesting Birds

The MBTA forbids the destruction of nests, eggs, and young of all migratory species.
Enforcement of this statute is the responsibility of the USFWS, but enforcement does vary by
USFWS region and by species. Although the New England Field Office of the USFWS has not
expressed any concerns regarding impacts to nests, eggs, and young of species nesting in the
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footprint of the Project, it should be noted that construction activities conducted during the
nesting season (late May–late July for most species) have a high potential of directly impacting
nest, eggs and/or nestlings. All habitats present in the Project area are used for nesting to some
degree by certain species of birds.

9.4
9.4.1

Forest Fragmentation and Forest-Nesting Birds
Introduction

As described in Rosenberg et al. (1999), forest fragmentation occurs when large, contiguous
forests are divided into smaller patches by residential and commercial development, roads,
agriculture, and, in some cases, timber harvesting. The New England Field Office of the USFWS
requested assessment of the extent to which the Project may reduce habitat quality for forestnesting birds, due fragmentation of the forested habitat in the part of the Project area where
new ROW is being constructed. The results of this assessment are summarized below.
Clearing forest for the proposed Project can potentially impact forest-nesting birds through
three related but separate mechanisms, consisting of edge effects, habitat conversion, and the
creation of habitat fragments. Edge effects occur due to the physical presence of a habitat edge,
regardless of size of the intervening feature that creates the edge. Edge effects include changes
in the amount of wind, light, moisture, and temperature at the cleared edge and the subsequent
changes in vegetation composition and structure. Edges may be used by predators and nest
parasites to hunt and to search for nests, leading to higher rates of predation and nest
parasitism along edges. The conversion of forest into a maintained ROW in the Project area will
generally result in a shrubby cover type. Fragmentation occurs when patches of suitable habitat
are reduced in size and /or become isolated by areas of unsuitable habitat. The amount of
separation that creates isolation depends on a species’ biology, and the habitat composition of
the surrounding landscape. These two factors also determine the lower size limit of a suitable
patch for a species. Smaller forest fragments generally have fewer species and fewer individuals
present, especially as the amount of non-forest cover in the surrounding landscape increases
(Rosenberg et al. 1999, Canadian Wildlife Service 2004).
9.4.2

Analysis Approach

The potential impact of habitat conversion created by adding the ROW to the Project area was
evaluated qualitatively, based on the characteristics of the Project, the surrounding forest
habitat, and the literature pertaining to this topic. The potential impact of increasing the amount
of edge in the Project area was also measured qualitatively, and considered the relative increase
in edge in the landscape created by the ROW, the literature pertaining to this topic, and the
species of interest.
The potential impact of forest fragmentation created by adding the new ROW to the landscape
was assessed using the habitat area needs of the scarlet tanager (Piranga olivacea) as a surrogate
for forest-nesting species in general. This species was chosen as it requires mature, interior
forest to breed, is known to be a member of the suite of interior forest-nesting birds present
throughout the Project area (Foss 1994), and its forest area requirements for breeding have been
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extensively examined by the Cornell Lab of Ornithology (Rosenberg et al. 1999). Additionally,
Rosenberg et al. (1999) determined that a variety of forest-breeding species including red-eyed
vireo (Vireo olivaceus), ovenbird (Seiurus aurocapilla), veery (Catharus fuscescens), and black-andwhite warbler (Mniotilta varia) commonly co-occur with scarlet tanagers on the breeding
grounds in northern New England, and these species are also known to commonly breed
throughout the Project area (Foss 1994).
Rosenberg et al. (1999) determined that in northern New England, scarlet tanagers are likely to
breed in virtually any forest block 41 acres or larger within landscape blocks (defined as an area
2500 acres in size) that are more than 70% forested. As forest cover in a landscape block
decreases below 70%, the minimum forest block size required by tanagers increases. For
example, in landscapes that are less than 40% forested, a block of more than 100 acres is
necessary to achieve high habitat suitability for tanagers. Based Rosenburg et al.’s (1999)
analysis, the effect of adding the cleared ROW to the currently uncleared portion of the Project
area was examined using a moving windows analysis.
9.4.3

Methods

The study area for this assessment was defined as the new ROW, buffered by 2 miles in all
directions. This buffer was chosen because Robbins et al. (1989) determined that a wide variety
of forest-nesting birds, including passerines, woodpeckers, and raptors, are at their maximum
likelihood of being present in contiguous forest patches 7400 acres (equivalent to a circle with a
radius of about 2 miles) or larger in size. Likewise, a buffer of 2 miles around a line representing
the proposed ROW can encompass a 7400-acre circle around any given point along that line.
The study area is a predominantly forested landscape. Although large blocks of forest cover in
this area are regularly disturbed/removed by logging operations, these alterations are not
permanent as logged areas revert to closed canopy forest over time. However, landscape
features that create forest edges are currently widely distributed in this study area, and include
variously-sized areas of agricultural lands, water bodies, paved roads, clear cuts, rural
residential development, and an extensive network of narrow, unpaved forest roads.
Using GIS, a circular window of 2500 acres in size was moved along a line representing the new
ROW in 1500m increments. Each window represented a landscape block as defined by
Rosenberg et al. (1999). In each window the percent forest cover and the mean, minimum, and
maximum forest block size before and after the ROW was added to the landscape was
determined. Maintained roads, both paved and unpaved, grassland areas, waterbodies and
residential areas as well as the cleared ROW were all considered non-forested features for the
purposes of this analysis.
9.4.4

Results

On average, adding the cleared area of the new ROW to a 2500-acre landscape block centered
on the ROW reduced the forested area of the landscape from 86.1% to 84.5%. Across the entire
study area, the number of forest blocks less than 41 acres in size increased from 108 to 121 with
the addition of the ROW. Adding the new ROW to the study area also adds about 62 miles of
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new edge to the landscape, an increase of about 11% over the existing amount of edge in the
study area.
9.4.5

Impact Assessment

As discussed in Section 9.4.1, clearing forest for the proposed Project can potentially impact
forest-nesting birds through three related but separate mechanisms, consisting of edge effects,
habitat conversion, and the creation of habitat fragments.
Generally, conversion of forest into a maintained ROW in the Project area is expected to result
in a shrubby cover type. Most forest-adapted birds require forest cover for successful nesting
and individual forest-nesting birds that use the habitat directly in the ROW footprint will suffer
a local loss of habitat. The amount of forest habitat converted by the ROW is minor, however, as
compared to the total amount of forest habitat available in the study area and northern Coos
County as a whole. At the landscape level, the impact of converting forest habitat to shrubby
habitat is minor and would likely provide some benefit to shrubland birds. Research indicates
that ROWs as narrow as 35 m (King and Byers 2002) and 43 m (Askins et al. 2012) in width offer
productive habitat for shrubland birds in New England, and that shrubby ROWs surrounded
by intact forest may provide better habitat then ROWs surrounded by fragmented cover types
(Askins et al. 2012). The proposed new ROW for the Project is approximately 36 meters wide
and forest will border much of it.
The proposed new ROW would add incrementally more edge to the study area. Currently there
are over 580 miles of edge in the study area, created by permanently non-forested features (e.g.,
paved and non-paved roads, large waterbodies, agricultural lands). Adding the new ROW will
increase the edge by approximately another 64 miles, (11%). While edges cause detrimental
effects to forest-nesting species (Section 9.4.1), there is no objective definition of what constitutes
“a lot” of edge, or what amount of edge causes a tipping point in overall habitat quality.
However, the increase in total edge is small in relative terms, and the proposed ROW will create
a smooth, rather than convoluted edge, minimizing the amount of edge it creates.
As discussed in Section 9.4.4, on average, adding the cleared area of the new ROW to a 2500acre landscape block centered on the ROW reduced the forested area of the landscape from
86.1% to 84.5%. In other words, adding the new ROW to the landscape does not drop the
amount of forest present in the landscape below the 70% threshold that would change the
minimum forest block size required to be suitable for forest-nesting species in the Project area.
Also, across the entire study area, the number of forest blocks less than 41 acres in size
increased from 108 to 121 with the addition of the new ROW. Adding the new ROW to the
landscape creates only a small number of forest blocks that are potentially less suitable for these
species, due to size. The new ROW’s overall contribution to forest fragmentation within the
study area appears to be relatively minimal.
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10 Special Status Bats
10.1 Introduction
This section presents a brief overview of New Hampshire’s four SSC bats, the eastern red bat
(Lasiurus borealis), hoary bat, (Lasiurus cinereus), silver-haired bat (Lasionycteris noctivagans) and
the tricolored bat (Perimyotis subflavus). This section also summarizes existing information about
the northern long-eared bat (Myotis septentrionalis) and small-footed bat (Myotis leibii). The
eastern small-footed bat (SFB) is currently listed as endangered by the State of New Hampshire
and the northern long-eared bat (NLEB) is state- and federally listed as threatened.
Additionally, these two species and the tricolored bat are FSS species and the USFS asked that
habitat suitability for both species be assessed in the WMNF portion of the ROW.

10.2 Existing Information
10.2.1

Special Concern Bat Species

The eastern red bat, hoary bat, and silver-haired bat are migratory, flying south for the winter.
The tricolored bat is non-migratory and hibernates locally. All four species are widely
distributed throughout the United States, but are forest-associated, as they roost in trees. Red
bats, hoary bats, and silver-haired bats are foliage roosters. Silver-haired bats may also roost in
tree hollows, and tricolored bats roost in tree hollows, and also buildings. All four most
commonly feed over open water, in forest openings, and/or along forest edges, rather than
under the canopy. However, information on the distribution and specific habitat use and
preferences in New Hampshire of these four species is limited. The lack of basic information
about these four species provides some of the justification for their listing as SSC (NHWAP
2006).
10.2.2

Eastern Small-footed Bat (SFB)

This species is thought to be rare throughout its range. Because of its rarity, SFBs are difficult to
study, and the understanding of its distribution, life history, and habitat preferences is limited.
Distribution: This non-migratory species appears to be rare throughout its range in the eastern
United States (NatureServe, 2013). The SFB’s known distribution includes all of New
Hampshire, and its NHWAP species profile (Veilleux and Reynolds 2006a) indicates that New
Hampshire’s one known overwintering colony hibernates in an abandoned, gated mine in
southern Coos County. Summer records for this species exist from five towns in the State, from
the White Mountains southward. None of these towns are part of the Project area. However,
studies to generate detailed information about this species’ statewide distribution and density
have not been conducted. The distribution information described here is as much a function of
the distribution of survey efforts to date as it is a reflection of the distribution of the species.
Life History: Few details about the specific biology of the SFB are known, particularly in
summer. Most of what is documented is from the southern part of its range and may or may not
apply in northern New England. Reproduction is most likely similar to other Myotis spp., with
mating taking place in the fall, prior to hibernation, and sperm being stored in the uterus over
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winter for delayed fertilization (Barbour and Davis 1969, Choate 1994). Gestation likely lasts
about two months, beginning when females rouse from hibernation in the spring and begin
migration to maternity roosts. One young is born between late May and early July, depending
on latitude. Young are born and reared in a communal setting where up to 20 or so adult
females congregate in nursery colonies in maternity roosts that are located in a variety of
habitats and locations (Barbour and Davis 1969). Recovery of banded bats suggests that SFBs
travel fairly short distances (less than 25 miles) between summer habitats and hibernation sites
(DeGraaf and Yamasaki 2001).
Like other bats, SFBs use echolocation to capture flying insects at night, but little detailed
information exists on food habits. Probably the diet is almost exclusively flying insects. Like
many bat species, this species forages preferentially over open water, along streams, and along
road corridors (NatureServe 2013).
Winter Habitat: Small-footed bats have been recorded overwintering in caves and mines with
other non-migratory bats; most records of SFBs come from observations of hibernating bats.
This species may also use the same rocky outcrops that they use for summer roosts (Veilleux,
pers. com). In mines and caves, SFBs are often observed near the entrance where the air is
relatively cold and dry though other locations are also used. SFBs are hardy bats; they are
among the last to enter hibernation in the fall and first to emerge in spring (NaturServe 2013).
Spring Staging and Fall Swarming Habitat: Unknown
Summer Habitat and Roosts: Overall, SFB habitat appears to occur in mainly hilly and
mountainous areas, in or near deciduous or evergreen forest. Most of the limited reports of
summer roosts are from buildings, under rocks, in cracks and crevices of rocks, and in concrete
bridge expansion joints. There are few SFBs reported from under tree bark. In summer, males
separate from females, although their precise locations are not well known. In New Hampshire,
three radio-tagged non-reproductive individuals roosted in various crevices and rock outcrops
at the base of a dam in Surrey, Cheshire County (Veilleux and Reynolds 2006a). Observations in
New Hampshire indicate that in summer, reproductive females are closely associated with
southeast to southwest facing rocky areas, including rip-rap, rocky cliffs, and rocky outcrops,
while males use a greater range of exposures. Summer habitat needs both solar exposure and an
open approach for flying in and out, and inaccessibility to non-flying creatures is not important
(Veilleux, pers. com.).
Maternity Roosts: Range-wide, summer maternity roosts have been found under rocks on
hillsides and open ridges, in cracks and crevices in rocky outcrops and talus slopes, as well as
beneath the bark of dead and dying trees, and in buildings. In Virginia, reproductively-active
females have been mist-netted along forested ridge tops near abundant exposed rock outcrops
(NatureServe 2013a). In Kentucky and Tennessee, they have been observed in bridge expansion
joints and in rocky outcrops exposed to the sun (MacGregor and Kiser 1999).
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10.2.3

Northern Long-eared Bat (NLEB)

The information presented here is taken directly from the Northern Long-eared Bat Interim
Conference and Planning Guidance (Interim Guidance) issued by the USFWS on January 6, 2014
(USFWS 2014), and augmented with applicable data from the literature, including some New
Hampshire-specific data.
Distribution: Existing information about this non-migratory species summarized in the NH
WAP (2006) indicates that NLEBs have been recorded in 24 towns throughout the central and
western part of the State, from the White Mountains south. However, studies designed
specifically to generate detailed information about this species’ statewide distribution and
density has not been conducted. The distribution information presented in the NHWAP
(Veilleux and Reynolds 2006b) is as much a function of the distribution of survey efforts to date
as it is a reflection of the distribution of the species. The known range of the NLEB includes the
entire Northeastern United States and extends northward into central Quebec Province, making
this species almost certainly resident throughout New Hampshire.
Life History: NLEBs are a non-migratory forest bat, adapted to flying in cluttered
environments. As described in the USFWS Interim Guidance and other literature accounts,
NLEBs emerge at dusk to forage in upland and lowland woodlots and tree-lined corridors,
feeding on insects, which they catch while in flight using echolocation or by gleaning from
vegetation and water surfaces. NLEBs overwinter in caves or mines and spend the summer in
local forests. A single pup is born in June or July in the Northeast and volant (capable of flying)
young have been observed as early as three weeks following birth. During the maternity period,
the sexes separate, with females roosting in small (commonly 30-60 individuals) maternity
colonies and males roosting singly. Lactating females switch roost trees every two to five days.
In New Hampshire, volant sub-adults were captured as early as July (Sasse and Pekins 1996).
Winter Habitat: As described in the USFWS Interim Guidance, suitable winter habitat
(hibernacula) for the NLEB includes underground caves and cave-like structures (e.g.
abandoned or active mines, railroad tunnels). These hibernacula typically have large passages
with significant cracks and crevices for roosting; relatively constant, cool temperatures (32-48°f)
and with high humidity and minimal air currents. Specific areas where they hibernate have
very high humidity, and droplets of water often collect on their fur. Within hibernacula,
surveyors find NLEBs in small crevices or cracks, often with only the nose and ears visible. The
USFWS Interim Guidance notes that there may be other landscape features used by NLEB
during the winter that have yet to be documented.
Spring Staging and Fall Swarming Habitat: As described by the USFWS Interim Guidance,
spring staging and fall swarming habitat consist of forested habitats within five miles of a
hibernaculum entrance. Forested areas with suitable roost trees would likely provide the best
habitat.
Summer Habitat: As described by the USFWS Interim Guidance, suitable summer habitat for
NLEB consists of a wide variety of forested/wooded habitats where they roost, forage, and
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travel and may also include some adjacent and interspersed non-forested habitats such as
emergent wetlands and adjacent edges of agricultural fields, old-fields, and pastures. This
includes forests and woodlots containing potential roosts, i.e., live trees and/or snags ≥3 inches
dbh that have exfoliating bark, cracks, crevices, and/or cavities, as well as linear features such as
fencerows, riparian forests, and other wooded corridors. These wooded areas may be dense or
loose aggregates of trees with variable amounts of canopy closure. Individual trees may be
considered suitable habitat when they exhibit characteristics of suitable roost trees and are
within 1,000 feet of other forested/wooded habitat. The USFWS Interim Guidance defines NLEB
maternity habitat as suitable summer habitat used by juveniles and reproductive (pregnant,
lactating, or post-lactating) females. NLEB home ranges, consisting of maternity, foraging,
roosting, and commuting habitat, typically occur within three miles of a documented capture
record or a positive identification of NLEB from properly deployed acoustic devices, or within
1.5 miles of a known suitable roost tree.
Roost Trees: As described in the USFWS Interim Guidance, suitable NLEB roosts are trees (live,
dying, dead, or snag) with a diameter at breast height (dbh) of 3 inches or greater that exhibits
any of the following characteristics: exfoliating bark, crevices, cavity, or cracks. Isolated trees
are considered suitable habitat when they exhibit the characteristics of a suitable roost tree and
are less than 1,000 feet from the next nearest suitable roost tree within a woodlot, or wooded
fencerow. NLEBs do not appear to prefer a certain species of tree, instead choosing trees based
on structural suitability for roosting. Additional information from the literature indicates that if
suitable roosting structure is available, NLEBs will use either live or dead trees and tend
towards mid-aged snags as opposed to recently dead and very old snags with little to no bark
or structural integrity remaining. Roost structures include flaking or sloughing bark, crevices,
holes, and hollows. The USFWS Interim Guidance does not describe maternity trees separately
from roost trees in general.

10.3 Methods
Potential impacts on bats were assessed by identifying suitable habitat and by conducting direct
surveys for SFBs and NLEBs using acoustic detectors during the 2015 bat survey season. For
swarming and winter habitat, the locations of known bat hibernacula were requested from
NHB. For summer habitat, suitability was assessed in the field in conjunction with on-theground surveys for other wildlife resources.
For SFBs, the location of rock features, including rocky outcrops, exposed ledge, and large
boulders that could potentially provide SFB roosting habitat was noted. Areas identified either
in the field or through aerial photography as having potentially suitable habitat were
subsequently cross checked with the September 30, 2015 Project plan sheets created by Burns
and McDonnell, which depict preliminary proposed construction locations. Rocky outcrops that
coincide with the construction footprint were identified and then field checked for their
suitability to provide roosting habitat. Suitability was based on 1) the presence of cracks and
crevices where bats could gain protection from the elements and predators while roosting; 2)
the accessibility of these features, i.e. they could not be obstructed by adjacent vegetation; and 3)
a southern trending exposure to provide the sunshine and warmth that roosting bats prefer.
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Suitable roosting areas within the construction footprint were then surveyed acoustically, using
the same method described below for NLEBs.
For NLEBs, forest conditions within the ROW were noted in the currently uncleared portion of
the Project area, while in the existing ROW the condition of the adjacent forest was noted. No
additional analysis of habitat suitability was conducted, as the broad definition of suitable
NLEB habitat adopted by the USFWS as part of the listing process includes most types of
forested and semi-forested habitats in New Hampshire. Acoustic detection surveys to assess
this species presence/absence were subsequently conducted in locations within the Project
footprint where forest clearing will occur as a result of Project construction.
Acoustic surveys were conducted using full-spectrum ultrasonic acoustic detectors that
digitally recorded the calls made by bats flying within the detection range of the detector’s
microphone. The survey, including equipment placement and calibration, was conducted in
conformance with the methods and approach outlined in the USFWS’ 2015 Range-wide Indiana
Bat Summer Survey Guidelines (Guidelines). These methods are also applicable to summer
surveys for NLEBs, per the USFWS’s guidance. As defined by the Guidelines, this was
considered a linear project, and was therefore it was surveyed using 1-km segments. Each 1 km
segment required two detector nights of survey. A single detector was placed in each 1-km
segment and left in place to collect data on two separate nights, yielding two detector nights of
data for each segment. A detailed description of the survey site selection and equipment
deployment process is provided in Appendix D.
Each acoustic file recorded during the survey was processed as required by the Guidelines
using Kaleidoscope Pro, one of the USFWS-approved automated bat call classification software
packages. The software analyzes each bat call recorded and determines the probability (or
“likelihood of presence p (probability) value”) that it was made by a certain bat species. Any
probability less than 0.05 is statistically interpreted to mean that the call belongs to that species.
As required by the Guidelines, if a bat call file was identified by the software package as
potentially belonging to an NLEB (i.e., assigned a p value less than 0.05), its sonogram was
visually examined by a trained bat acoustic expert for a final species determination.

10.4 Results
10.4.1

Special Concern Bats

Winter Habitat: The Project area provides no winter habitat for the three migratory species. For
the tricolored bat, the Project area does not include any known or potential hibernacula in its
footprint. There are no records of hibernacula in the footprint, and no caves, mines, adits (mine
access shafts), or other potentially suitable structures for hibernation were observed during
extensive field work conducted within the Project footprint. Based on NHB records, there are
three known hibernacula within five miles of the Project corridor. Two are located within the
underground portion of the ROW, in Woodstock and Campton, and will not be affected by
Project activities. The third is located in Bristol and is within five miles of clearing that will take
place for the Project. Small numbers (2-4) of tricolored bats have been recorded during periodic
winter surveys conducted by NHFG of this hibernaculum (NHB 2014).
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Summer Habitat: Foraging habitat for bats such as the four SSC species that prefer to forage in
open areas and along edges is ubiquitous in the portion of the Project area with an existing
ROW. These types of feeding areas will become more common in the uncleared portion of the
Project area after construction is complete. Roosting habitat for foliage-roosting bats is
essentially ubiquitous throughout the Project area. Suitable tree hollows for roosting are likely
more common in mature stands of trees, but may be present in any type of forest. The forest
surrounding the existing ROW is relatively mature second growth in most locations. The forest
cover in the part of the Project area where the new ROW will be cleared is relatively young
second growth in most locations, intermixed with areas that have been cut within the last 10
years. However, older individual trees are also present at a low density in, and adjacent too,
this portion of the Project area
10.4.2

Eastern Small-footed Bats (SFB)

Winter Habitat: The Project does not include any known or potential hibernacula for SFBs in its
footprint. There are no records of hibernacula in the footprint, and no caves, mines, adits (mine
access shafts), or other potentially suitable structures for hibernation were observed during
extensive field work conducted within the Project footprint. Based on NHB records, there are
three known hibernacula within five miles of the Project corridor. Two are located within the
underground portion of the ROW, in Woodstock and Campton, and will not be affected by
Project activities. The third is located in Bristol and is within five miles of clearing that will take
place for the Project. However, no SFBs have been recorded during periodic winter surveys of
this hibernaculum conducted by NHFG (NHB 2014).
Summer Habitat: Foraging habitat for SFBs, in the form of forest edge, is present in the majority
of the Project area, wherever the Project area is surrounded by forest cover types. Potential
roosting habitat for SFBs, in the form of rocky outcrops, ledge, or larger boulders is not
widespread, but some areas of exposed rocky features are present in the Project area. Based on
field observations and the review of existing aerial photography, Normandeau identified 24
areas within the Project area that contain vertical rock faces, areas of exposed ledge, and/or
large boulders. These areas are identified in Table 7 by the structures that span them. Based on
the cross check with the preliminary construction plan (Burns and McDonnell, September 2015),
construction pads overlapped with rocky features in New Hampton, Franklin, Allenstown and
Deerfield, and these potential areas were subsequently field checked to determine their
apparent suitability for roosting.
Acoustic Surveys: Based on the field check, three construction pad areas were determined to
overlap with apparently suitable roosting habitat, and these locations were chosen for acoustic
survey. The cracks and crevices in these rocky areas all appeared to be relatively shallow, with
the capability of providing suitable summer roosting habitat but likely inadequate protection
from sub-freezing temperatures during hibernation. Note that suitable roosting habitat was
observed in other locations within these rocky outcrop areas, but does not overlap with a
construction pad (Table 7), and therefore will not be impacted by construction.
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10.4.3

Northern Long-eared Bats (NLEB)

Winter Habitat: The Project footprint does not include any known or potential hibernacula for
NLEBs. There are no records of hibernacula in the footprint, and no caves, mines, adits (mine
access shafts), or other potentially suitable structures for hibernation were observed during
extensive field work conducted within the Project footprint. Based on NHB records, there are
three known hibernacula within five miles of the Project corridor. Two are located within the
underground portion of the ROW, in Woodstock and Campton, and will not be affected by
Project activities. The third is located in Bristol and is within five miles of clearing that will take
place for the Project. NLEBs have been recorded on multiple occasions at this hibernaculum
during periodic winter surveys conducted by NHFG (NHB 2014).
Summer Habitat: Because the definition of suitable habitat for NLEBs in the USFWS’ Interim
Guidelines is broad, most forested areas in the Project are likely to meet its declared standard.
The existing ROW is largely surrounded by forest cover that varies somewhat in age, but is
predominantly mature second growth. Most trees around this portion of the Project area are
greater than 3”dbh, and trees with suitable characteristics for roosting are present at varying
densities. The majority of new ROW requires clearing of existing forest. This cover is
predominantly second growth, but generally of a younger age-class than surrounding the
existing ROW portion of the Project area. Logging activities are more prevalent and intensive in
the northern portion of the Project area. There are sections of the new ROW that appear to have
been cut within the last 1 to 10 years, and most trees present in these locations are less than 3”
dbh. Sections with older trees generally have a low amount of structure (exfoliating bark,
cracks, crevices, and/or cavities) that would provide suitable roosting habitat. However, older,
larger trees are scattered throughout this portion of the project area, and some roosting
opportunities are available in or close by to nearly all locations within the new ROW.
Acoustic Surveys: Because potentially suitable summer habitat for NLEBs exists throughout the
Project area, impacts to summer habitat and bats using this habitat may occur where ever trees
are cleared. Ultrasonic acoustic surveys were therefore conducted to assess NLEB
presence/absence in all portions of the Project area where tree clearing will be required. The
survey was conducted from May 26 through August 9, 2015. A total of 206 locations were
surveyed, consisting of 1-km segments along the above-ground sections of the Project corridor
and access roads, as well as at transition station, converter station, and substation footprints. Bat
calls were recorded at 192 (93%) of locations surveyed, and 19 locations (9% of all surveyed)
were determined to potentially have NLEB calls based on automated analysis by the
Kaleidoscope Pro software. Follow up manual analysis confirmed NLEB calls at just one of
these locations, in Deerfield, but NLEBs could not be ruled out on 13 additional locations, in
Millsfield, Stark, Whitefield, New Hampton, Northfield, Canterbury, Concord, Allenstown, and
Deerfield. Full methods and results of this survey are available in Appendix D, which contains
the full text of the Northern Long-eared Bat 2015 Survey Results (Normandeau, 2015a). This
document meets the USFWS’s reporting requirements to assess NLEB presence/absence in the
Project area.
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10.5 Impact Assessment
10.5.1

Special Status Bats

The existing ROW creates continuous forest edge throughout the Project area and is likely used
by a variety of bat species, including the four SSC bats. Widening of the existing ROW will have
no impact on the presence or use of this edge. Adding new ROW could be construed as a
benefit due to the addition of forest edge to the landscape. There will be some loss of roosting
habitat associated with the clearing of trees, but since roosting habitat is understood to be
common and widespread, the impact of tree clearing should be negligible. There is no reason to
believe that suitable roosting resources are any more or less common within and adjacent to the
Project area as compared to the surrounding landscape.
No direct impacts to hibernacula for the four SCC species will occur as the Project area does not
include any known or potential hibernacula in its footprint.
10.5.2

Small-footed Bats (SFB)

Like many bat species, SFBs are known to forage along forest edges. The existing ROW creates
continuous forest edge throughout the Project area and is likely used by a variety of bat species,
including SFBs. Widening of the existing ROW will have no impact on the presence or use of
this edge. Adding new ROW could be construed as a benefit due to the addition of forest edge
to the landscape.
The potential to affect spring and fall swarming and staging habitat is unknown, as there is no
information describing these resources for SFBs in the literature.
If structures will be placed on or adjacent to rocky outcrops that could be used as roosting areas,
impacts may occur during construction. SFBs were determined to be present in one location
where rocky features may be affected by construction. Impacts may occur as a result of blasting,
drilling, or vibration due to the use of heavy equipment and could consist of disturbance due to
vibration, crushing if rocks shift, or loss of roosts if shifting rocks close or eliminate roosting
areas. Because SFBs commonly squeeze into tight spaces to roost, it is unlikely that rock shift
would eliminate all potential roosting locations. These types of impacts could be avoided or
limited by shifting the location of structures, using construction methods that minimize
vibration or rock shift, or limiting construction to the time of year when bats are active but
when they do not have non-volant pups, so that they can escape as needed. Construction could
take place in May, prior to pupping, and the late August through mid-October time period
when young are volant but bats are not yet hibernating. Additionally, the Project has some
potential to improve summer roosting habitat for SFBs. Tree-cutting to create new ROW or
expand existing ROW may expose previously-shaded rocky outcrops to increased amounts of
sunlight, making them more suitable for roosting.
No direct impacts to hibernacula will occur as the Project area does not include any known or
potential hibernacula for SFBs in its footprint.
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presence/absence assessment survey will be used to define the extent of occupied habitat in
locations, and clearing in these occupied habitats will be avoided during the active season.
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11 Canada Lynx and American Marten
11.1 Introduction
The potential for Canada lynx (Lynx canadensis) and American marten (Martes americana) to be
present in the portion of the Project area that overlaps with their known range was evaluated.
Canada lynx are listed as threatened under the federal ESA and as endangered by the State of
New Hampshire; there is no critical habitat for lynx designated in New Hampshire by the
USFWS. The American marten has no federal status, but is listed as threatened by the State.

11.2 Existing Information
11.2.1

Habitat Use by and Distribution of Canada Lynx in New Hampshire

Although recently considered extirpated from New Hampshire, lynx are likely permanent
residents in the State once again, and breeding is possible. Northern Maine has supported a
documented breeding population since the late 1990s. NHFG has annual reports of lynx or lynx
tracks from Pittsburg since 2007, including two reports of multiple lynx traveling together in
2011. Additionally, lynx or lynx tracks were reported from Jefferson in 2006, Cambridge and
Success in 2012, Lincoln in 2013, and Pittsburg in 2014 (Holman, pers. com. 2013, 2014). Because
lynx are secretive and relatively rare in New Hampshire, current distribution data may be
inadequate to describe their full distribution throughout the State. Habitat suitability modeling
suggests that lynx are most likely to be present in the State from the White Mountains
northward (Litvaitas and Tash 2006).
Lynx are a specialized predator, highly adapted to moving in deep snow and preying upon
snowshoe hare. In the summer, the diet is more varied and may include grouse, small
mammals, and squirrels. Male lynx are primarily solitary. Females and their kittens (family
groups) hunt together to increase hunting success (MDIFW 2011). Lynx den or bed under
ledges, trees, deadfalls, and in thick evergreen cover and therefore require areas of dense forest
with abundant debris and/or shrubby understory (Koehler and Brittell 1990). However,
snowshoe hare, the principal food of lynx, are most abundant in young, second growth forest
(Litvaitis et al. 1985). Thus, to meet both security and food requirements, good lynx habitat
consists of a mosaic of forest types joined by travel corridors. Travel corridors are usually
forested and often follow ridges, drainages, or cross saddles. The size of lynx home ranges
varies with snowshoe hare density, habitat, and season. Male home ranges are generally two to
three times as large as a female’s home range. In Maine, when hares are abundant, males use
areas up to 18 square miles (mi2) in size (MDIFW, 2011). When hares are not abundant, lynx
may use home ranges of up to 62 mi2 in size (Aubry et al. 2000).
Information about the breeding biology of lynx in northern New England, which is the
southeastern extent of their range, comes from a study conducted near Clayton Lake, Maine
from 1999-2010, where 85 lynx were radio-tagged and 42 dens and 111 kittens were observed.
Generally, lynx dens in Maine consist of a bed under thick regenerating fir trees or elevated
downed logs, and are only rarely reused from year to year. A study of den site selection at the
stand level in northern Maine (Organ et al. 2008) found that 44% of the 27 dens located were in
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stands dominated by conifer saplings, which comprised only 12.9% of the study area. A model
that considered the level of visual obscurity at 16 feet and the number of tip-up mounds and
downed trees in a stand had a 92% likelihood of correctly identifying stands used for denning.
Ten lynx den sites studied in northern Minnesota (Moen et al. 2008), which has a similar cover
type to northern Maine, were also all associated with downed trees, with the associated area of
disturbance ranging from 215 SF to greater than 2.5 acres in size. Dens were placed primarily in
lowland spruce/fir cover types, but this was also the most common cover type in the study area
and the home ranges of the individual lynx being studied. Both Organ et al. (2008) and Moen et
al. (2008) indicated that suitable denning habitat was not limiting in their study areas. It is likely
that areas that contain suitable habitat for snowshoe hare (i.e., regenerating forest with high
coniferous stem density), the primary prey of lynx, will also contain suitable denning habitat.
11.2.2

Habitat Use by and Distribution of American Marten in New Hampshire

Northern New Hampshire is the southern extent of the American marten’s range in eastern
North America. New Hampshire is known to support a breeding population of this species; its
range in the State generally extends from the southern edge of the White Mountains northward.
Marten may be present in disjunct high elevation habitats south of the White Mountains. High
elevations are important to marten at the southern edge of their range (Kelly 2006). NHB
records indicate that marten are present in the vicinity of the Project area from Whitefield north
to Dixville. Results of a marten population study in the Granite Reliable Project area indicate the
population surrounding this wind farm in Dixville and Millsfield was near carrying capacity
during the study (Siren, 2013).
Marten require forest types that provide abundant prey, access to that prey, refuge from
predators, denning and resting places, and the opportunity for thermoregulation (Kelly 2005;
Buskirk, et al. 1998). Travel cover is not considered an important part of their habitat needs,
since they are not known to travel long distances on a regular basis. Reported home range sizes
for marten in the Northeast range from 1.0 to 3.9 mi2 and this species appears to concentrate its
activities in the higher quality portions of its home range (Fuller and Harrison 2005).
Thermoregulation, prey access, and denning opportunities are all dependent on the presence of
abundant CWD (Buskirk et al. 1998), and as a result marten are associated with old growth in
many parts of North America. In the Northeast, a variety of eastern forest types appear to
provide the complex horizontal and vertical structure that marten require, and they commonly
occupy both coniferous and deciduous mid-successional forests, as well as partially harvested
stands (Kelly 2005). Research in industrial forests in Maine indicates that regardless of species
composition, second growth and partially harvested stands with mean tree heights of 27 feet
(Payer and Harrison 2003), and a canopy closure of greater than 30% (Fuller and Harrison 2005)
are used by marten while regenerating stands are avoided (Payer and Harrison 2003, Fuller and
Harrison 2005). The presence of large diameter logs (maximum diameter >9-16 inches) were also
linked to stand use (Payer and Harrison 2003). Forest stands are extensive and varied in
northern New Hampshire, and suitable habitat for this species is expected to be present in a
mosaic across the landscape.
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11.3 Methods
NHFG requested that snow-tracking surveys be conducted to assess the presence of lynx and
marten in the proposed Project area. USFWS requested that potential denning habitat be
identified for lynx in the uncleared portions of the Project area (Tur, pers. com. 2011). Tracking
studies were conducted in 2011, 2012, and 2013, and sampled portions of both the existing,
cleared ROW and the uncleared location of the proposed route. Survey transects were located in
the towns of Whitefield, Dalton, Lancaster, Northumberland, Stark, Dummer, Millsfield, and
Dixville. The locations and methods are fully described in Appendix F. The survey locations
and methods were submitted to and approved by NHFG prior to commencement of the
surveys.
To identify potential lynx denning habitat, literature descriptions of suitable denning habitat
were reviewed. The definition of suitable denning habitat in northern New England was
primarily drawn from Organ et al. (2008) and secondarily, from Moen et al. (2008), as described
above. Based on this review, a desktop analysis of the proposed route in the Towns of Pittsburg,
Clarksville, Stewartstown, Dixville, Millsfield, and Dummer was conducted using existing GISbased data, consisting of NHWAP cover type, elevation, and aerial photography. Locations that
appeared to have a high potential to support suitable denning habitat were then visited on the
ground in 2013, to determine their suitability. Because of the remoteness of most of the
identified potential habitat, it was necessary to walk a substantial portion of the proposed
Project area to access these locations, which provided ample opportunity to ground truth the
results of the desktop assessment.

11.4 Results
11.4.1

Canada Lynx

The full results of the tracking surveys are presented in Appendix F. Lynx tracks were observed
on one occasion only, in 2011, in the existing Eversource ROW in Whitefield. Potential lynx
denning habitat was identified in five locations, defined by the identification number of the
proposed structures, as follows:


Structure 157—This structure is located on a steep, rocky outcrop with dense spruce/fir
vegetation, including some wind-throw and spruce/fir regeneration. This outcrop and
patch of dense cover is relatively small, but likely connects to additional spruce/fir cover
to the south along Sanguinary Ridge. Note: This structure was subsequently relocated
downslope to the north to avoid this resource and steep slopes.



Structure 160—This location is similar to Structure 157, but the spruce/fir is not quite as
dense. These two locations are likely linked by additional spruce/fir cover to the south,
along Sanguinary Ridge. Note: This structure was subsequently relocated downslope to
the north to avoid this resource and steep slopes.



Structure 171—This structure is located on a ridge with dense spruce/fir cover, and it is
at the edge of a steep, rocky ravine to the southeast. The ravine is filled with wind-throw,
tip-ups, and dense spruce/fir regeneration. These features combine to severely restrict
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movement through the ravine and provide abundant shelter. This location appears to be
ideal denning habitat for lynx.


Structures 197-202—This area is a mosaic of logged and unlogged patches with thick
spruce/fir regeneration in many locations and areas of wind-throw. The denser patches
potentially provide suitable denning habitat. Movement through this area is restricted by
the vegetation. Of note, hare sign was abundant during the survey in spring of 2013, so
this area would also potentially be good foraging habitat for lynx, possibly increasing its
attractiveness for denning.



Structures 274-276—This area was heavily logged and is now covered by dense patches
of regenerating spruce/fir and old skidder trials. The regenerating patches are from 6-12
feet tall and generally so dense that a person cannot walk through them. Wind-throw
and tip-ups are uncommon, but the regenerating spruce/fir is abundant and appears to
offer suitable denning habitat.

11.4.2

American Marten

The full results of the tracking surveys are presented in Appendix F. In summary, marten tracks
were observed in low densities essentially throughout the surveyed area. Marten tracks were
observed in all years of the survey, in both the existing, cleared ROW, and the uncleared
portions of the proposed route. Based on the results of the tracking surveys, data from NHB,
and the population estimates presented in Siren (2013), all suitable habitat for American marten
in the ROW is expected to be used by at least transient individuals, if not occupied by residents.

11.5 Impact Assessment
11.5.1

Canada Lynx

Currently, lynx appear to be present only in low densities in New Hampshire. However,
because lynx are known to travel long distances, it is possible that lynx may at least travel
through any part of the ROW that lies within suitable habitat or that lies between two areas of
suitable habitat, from the WMNF north. The results of the tracking survey indicate lynx will
enter and/or cross the existing and proposed portions of the ROW. Because of this species’ large
home range requirements, the habitat in the ROW is part of a much greater mosaic of habitat
types available in a given individual’s home range. The ROW may provide habitat, or be used
by lynx moving between suitable habitat areas outside the ROW.
Within the existing ROW, vegetation will be disturbed by construction, changing the
availability of cover, and/or prey that depends on that cover. However, these effects are
temporary as all vegetation will be allowed to regenerate post-construction. Additionally, these
effects will be similar to the periodic maintenance of vegetation currently practiced in the ROW
and to which any individual using habitat in and around the ROW is already subject to.
Construction in the existing ROW will follow a variety of BMPs designed to minimize impacts
to all types of natural resources, including vegetation. Construction in the new ROW will
permanently remove forest cover types, replacing them with grassy and/or shrubby cove types.
A total of approximately 485 acres of existing forest cover will be converted to grassy or
shrubby cover types between the US/Canadian border and the substation in Whitefield.
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Compared to the total amount of habitat available for lynx from Whitefield northwards, this
conversion of forest is insignificant. Forest habitat will remain widely available, and the results
of the tracking surveys suggest that conversion of cover will not preclude lynx from entering,
using, or crossing the ROW.
Cover type conversion in the new ROW will permanently remove some vegetation that
currently provides potential denning cover for lynx. Availability of denning cover is unlikely to
be a limiting factor for lynx in New Hampshire. As noted in Section 12.2.1, suitable denning
cover appears to be generally available in habitat that is otherwise suitable for lynx, and
competition for this resource is unlikely as the current population of lynx in the State is small.
Therefore, loss of denning cover due to clearing in the proposed Project corridor is unlikely to
have a significant effect on lynx populations. Additionally, this resource is ephemeral in the
landscape, and lynx rarely use the same den in successive years. Natural succession eliminates
suitable denning cover over time as young, dense stands of woody vegetation mature and areas
of wind-throw decompose. Logging, which is prevalent throughout northern New Hampshire,
may also remove suitable denning cover, while regenerating timber cuts create new denning
cover, in new locations.
Active construction will also cause disturbance. Suitable habitat adjacent to active construction
may be avoided by many species of wildlife, including lynx, due to the noise and activity
created by construction. However, once this temporary effect abates, displaced wildlife is
expected to return to the Project area. Disturbance, as a result of construction activities in and
around denning habitat during the breeding season, could potentially negatively affect kitten
survival. However, lynx routinely change den locations multiple times while their young are
dependent, and are therefore assumed to have the ability to change den sites in response to
Project-related disturbance, if needed.
The only likely long-term impact that may occur as a result of the Project is the effect of
improved human access to previously remote habitats if access roads constructed for the Project
are maintained. Higher rates of human use of these habitats could lead to increased disturbance,
harassment and/or mortality of lynx. However, access roads will not be maintained, and any
temporary improved access as a result of vegetation removal will be controlled until vegetation
conditions reduce access opportunities.
Note: The USFWS has indicated that as of July 2014, it does not consider New Hampshire, with
the exception of the Town of Pittsburg, to be permanently occupied by a population of lynx
(Tur, pers. com. 2014). Therefore, the USFWS will not require mitigation for impacts to potential
lynx denning habitat outside of Pittsburg. Mitigation may still be requested by NHFG.
11.5.2

American Marten

The results of the tracking survey indicate marten will enter and/or cross the existing and
proposed portions of the ROW. Because of this species’ relatively large home range
requirements, the habitat in the ROW is part of a much greater mosaic of habitat types available
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in a given individual’s home range. The ROW may provide habitat, or be used by marten
moving between suitable habitat areas outside the ROW.
Within the existing ROW, vegetation will be disturbed by construction, changing the
availability of cover, and/or prey that depends on that cover. However, these effects are
temporary as all vegetation will be allowed to regenerate post-construction. Additionally, these
effects will be similar to the periodic maintenance of vegetation currently practiced in the ROW
and to which any individual using habitat in and around the ROW is already subject to.
Construction in the existing ROW will follow a variety of BMPs designed to minimize impacts
to all types of natural resources, including vegetation. Construction in the new ROW will
permanently remove forest cover types, replacing them with grassy and/or shrubby cover
types. A total of approximately 485 acres of existing forest cover will be converted to grassy or
shrubby cover types between the US/Canadian border and the substation in Whitefield.
Compared to the total amount of habitat available for lynx from Whitefield northwards, this
conversion of forest is insignificant. Forest habitat for will remain widely available, and the
results of the tracking surveys suggest that conversion of cover types will not preclude marten
from entering, using, or crossing the ROW area.
Active construction will also cause disturbance. Suitable habitat adjacent to active construction
may be avoided by many species of wildlife, including marten, due to the noise and activity
created by construction. However, once this temporary effect abates, displaced wildlife is
expected to return to the Project area. Disturbance as a result of construction activities in and
around denning habitat during the breeding season could potentially have a negative effect on
marten kitten survival. However, marten routinely change den locations multiple times while
their young are dependent, and are therefore are assumed to have the ability to change den site
in response to Project-related disturbance, if needed.
The only likely long-term impact that may occur as a result of the Project is the effect of
improved human access to previously remote habitats if access roads constructed for the Project
are maintained. Higher rates of human use of these habitats could lead to increased disturbance,
harassment and/or mortality of marten. However, access roads will not be maintained, and any
temporary improved access as a result of vegetation removal will be controlled until vegetation
conditions reduce access opportunities.
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12 Insects
12.1 Karner Blue Butterflies
12.1.1

Introduction

The only federally listed species of insect present in New Hampshire is the Karner blue
butterfly (Lycaedes melissa samuelis) (Kbb). Based on the decline of the Kbb across its historic
range, it was federally and State-listed as endangered in 1992. Since that listing, the known
population in Concord, NH was determined to be extirpated in 2000 and then reintroduced in
2001. A variety of partners have contributed to the restoration efforts, including NHFG, the NH
Army National Guard, USFWS, and the City of Concord. NHFG continues to manage and
coordinate a captive rearing program to supplement natural reproduction with the
reintroduced population. Kbbs are known to be present within the Project area, and with
guidance from NHFG, Eversource currently adjusts management practices in the occupied
portions of the ROW to benefit this species.
12.1.2

Existing Information

The Kbb only larval food source is wild lupine (Lupinus perennis), which is listed as threatened
by the State of New Hampshire. Kbbs have two broods per year. In early to mid-April the first
brood of Kbb eggs hatch, after overwintering in the leaf litter at the base of wild lupine plants.
The larvae, or caterpillars, feed on the wild lupine and metamorphose through four instars in
three to four weeks before pupating. Pupae may be present on wild lupine, but are more
commonly attached to the twigs and leaves of other adjacent plants, or may be present in the
leaf litter. Adults emerge from the pupae in 7-11 days and the first brood is in flight from the
end of May through June. Flying adults live, on average, for 3-4 days, but sometimes up to 3
weeks. Adults from the first brood lay eggs almost exclusively on wild lupine. Eggs laid by
these adults hatch almost immediately and the second brood adults are in flight during early to
mid-July. The second brood lays about 70 percent of its eggs on wild lupine, with the remaining
eggs laid on other plants near lupine, especially grasses. These eggs then overwinter on the
vegetation under the snow. The second brood is generally much larger than the first, making
the number of eggs laid more abundant as well.
Currently, Kbbs are known to be present in Concord, in and around the Concord Airport on
remnants of Pine Barrens habitat. Within the Project area Kbbs are known to be present just to
the south of Pembroke Road, in a section of the existing ROW on the Praxair property. Standard
ROW maintenance practices created suitable conditions for wild lupine, preserving lupine in
this portion of the Concord Pine Barrens ecosystem, even as suitable conditions for lupine were
lost to development or suppression of natural disturbance (fire) in the majority of the Concord
Pine Barrens. As part of the Project’s natural resource assessments, Normandeau biologists
mapped the location of wild lupine in this portion of the ROW in 2011 and again in 2015.
Permanent loss of lupine plants will be limited to the footprint of the new structure
foundations, which is estimated at approximately 20 SF or less in lupine patches. Temporary
impacts are estimated to be approximately 17,000 SF.
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12.1.3

Methods

In an April 29, 2015 meeting between the USFWS, NHFG, representatives of the Project and
representatives of the U.S. Department of Energy (DOE), there was general agreement that
direct impacts to Kbbs due to Project construction should be evaluated by determining the
percent of the population that is currently present in the Project area that will be impacted, and
that this evaluation should be made by (1) determining the average number of Kbb eggs per
stem of wild lupine, and then (2) estimating the number of lupine stems that will be impacted
during construction. The USFWS requested that the egg survey be conducted for the second
Kbb brood.
The survey was conducted on July 23, 2015. The survey was timed to occur at the end of the
2015 second brood flight, but before lupine senesced. All lupine patches within the known
lupine area in the ROW were surveyed. Lupine patches in this area were located, flagged, and
mapped using GPS prior to the egg survey. Within each identified lupine patch, all stems
within a subset of 1 square meter (m2) quadrats were searched for Kbb eggs, and the eggs
counted. Egg searches were conducted by Normandeau scientists that visited the NHFG Kbb
rearing facility and were familiar with how eggs look on the stem of wild lupine. Data were
recorded on standard data sheets. A complete discussion of the survey methods and results is
available in Appendix G.
12.1.4

Results

The wild lupine survey conducted as part of the rare plant study for the Project (Normandeau
2015b, Appendix 33 of the SEC application) identified and mapped the extent of 15 discrete
lupine patches in the Project area. These patches covered a total of 28,044 square feet and
contained a total of 529 plants, with an average of 3.5 stems/plant. As described below, the
lupine in these patches was not uniformly distributed, and these patches in most cases included
areas with no lupine.
A total of 74 m2 plots within the 15 lupine patches were surveyed for Kbb eggs. The average
number of Kbb eggs per lupine stem in the egg survey plots was 0.18. All stems in each plot
were checked for Kbb eggs except for two plots that had over 75 stems, where 41 and 30 stems
were checked, respectively. The vegetation within the plots ranged from dense, almost
monotypic lupine, to lupine mixed with other plants (grasses, forbs, and/or shrubs), to sparse
lupine with little other vegetation. Conditions ranged from dense canopy cover and almost full
shade to full sun. The condition of the lupine ranged from almost completely senesced to one
plant that was still in bloom. Eggs were observed on stems from all conditions. A single Kbb
was observed, a female that appeared to be actively ovipositing on lupines in a relatively sparse
lupine patch located in an open, sunny area. A complete discussion of the survey methods and
results is available in Appendix G.
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12.1.5

Impact Assessment

An estimated 330 of the 529 wild lupine plants documented in the ROW in 2015 will be affected
by Project construction. This estimate is based on the proportion of the 28,044 sq ft wild lupine
area that will be affected by permanent and temporary direct project impacts, and an
assumption that lupine plants are evenly distributed across this area. Approximately 0.05 % (14
sq ft) of the lupine area will be permanently impacted by structure footings. Approximately
61.0% (17,026 sq ft) of lupine area will be impacted by temporary access routes, work pads, and
areas of disturbance surrounding the work pads. The temporary impacts will not involve
digging or grading of the soil. Therefore it is likely that at least some of the plants (which
overwinter underground) will survive in the temporary impact areas. Impact minimization
measures were developed to ensure that project impacts will not cause an unreasonable adverse
effect on the lupine population.
Based on the estimated number of plants that will be impacted there is a potential loss of 208
Kbb eggs due to construction (330 plants*3.5 stems/plant* 0.18 eggs/stem = 208 Kbb Eggs).
Additional impacts may be incurred if the period to restore temporary impacts requires
multiple growing seasons. The length of time required for restoration will depend in part on if
the season of construction overlaps partly or fully with the growing season.
Consultation with USFWS regarding the Karner blue butterfly under Section 7 of the federal
ESA is being undertaken by the DOE. Because some lifestage (adults, eggs, larva, and/or pupae)
of this species is always present in the locations known to host it, impacts to it cannot be
avoided through seasonal construction restrictions, and compensation for impacts to its habitat
will be required under the ESA. Providing a net benefit to the Kbb will likely involve protecting
and improving habitat on lands in the vicinity of the impact and restoring and managing the
temporarily impacted habitat in the Project area to benefit the Kbb. Currently unmanaged
parcels suitable for Kbb management are potentially available in the vicinity of the impact area,
and the management regime needed to benefit Karner blue butterflies is well understood.
Compensating for impacts to this species will be addressed in the compensatory mitigation plan
for the Project. Additionally, meeting the requirements of the federal ESA will also satisfy any
mitigation required by the State.

12.2 Other Insect Species
There are nine species of insects in New Hampshire listed as state threatened or endangered.
Based on 2014 data received from NHB, two of these species are known to be present within the
Project area. In addition to the Kbb discussed in Section 12.1, the frosted elfin (Callophrys irus) is
known to be present in the Concord Pine Barrens portion of the Project area. The Persius
duskywing skipper (Erynnis persius) and the pine pinion moth (Lithophane lepida lepida) also have
potential to be present in the Project area, based on their habitat needs and known distributions.
The Persius duskywing skipper is closely linked to Pine Barrens habitats and feeds on wild
legumes (wild lupine, wild indigo). The pine pinion moth feeds on red and other hard pines,
which are commonly present in and around the Concord and Pembroke portions of the Project
area.
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Of the five remaining listed insect species, four have no possibility of being present, based on
their habitat requirements (see Appendix B). The final species is the ringed boghaunter
(Williamsonia lintneri), and the Project area does overlap with a small portion of the known
range of this species (southeastern New Hampshire). However, no suitable habitat (sphagnum
peatlands surrounded by upland or mesic forests) for this species was observed in the portion
of the Project area that overlaps with its known range.
There are also 14 species of insect in New Hampshire designated as SSC, including seven that
use barrens-type habitats and have that been observed in the Concord Pine Barrens area. All the
special status insect species known to be present or with some potential to be present in the
Project area are associated with the Concord Pine Barrens habitat. Actions undertaken to
mitigate for impacts to the Karner blue butterfly will directly benefit and mitigate for impacts to
frosted elfin and Persius duskywing skipper, as they have similar larval food and adult habitat
requirements.
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13 General Wildlife Habitat and High Value Habitats
13.1 Introduction
In an e-mail dated December 7, 2010 (Appendix A), NHFG requested that the location of DWAs,
MCAs, and important beech (Fagus grandifolia) and oak (Quercus spp.) mast areas in the
proposed Project area be identified. This e-mail correspondence also requested that important
wildlife corridors intersected by the Project area be identified. NHFG requested that DWAs be
identified using existing DWA maps from NHFG where available and that any additional,
unmapped DWAs, MCAs, and important mast areas be identified through field survey.
Potential impacts to white-tailed deer (Odocoileus virginianus) and DWAs, and moose (Alces
alces) and MCAs, as a result of the proposed Project consist of: 1) potential DWA/MCA loss
where the existing ROW is further cleared or where new ROW is created; and 2) potential
disturbance to wintering deer /moose using DWAs /MCAs, if power line construction is
conducted during winter or the ROW is cleared during winter. Potential impacts to important
mast areas consist primarily of loss of these areas due to forest clearing during construction. The
December 7, 2010 e-mail also requested that that important wildlife corridors intersected by the
Project area be identified, and to support this assessment, NHFG provided the results of their
2010 connectivity modeling.
In addition to the assessment of these three habitat types and potential wildlife corridors, a
review of the general wildlife habitat present within the Project area was also conducted.

13.2 Existing Information
13.2.1

General Wildlife Habitat

The NHWAP prioritizes the State of New Hampshire's wildlife and wildlife habitat
conservation needs, using a format established by Congress and the USFWS. The NHWAP was
collaboratively designed to provide a single “blueprint that everyone can look to for answers
when wildlife and habitat-related decisions are being made” and collected and incorporated
existing information about the State's wildlife and habitat into a single dynamic GIS database
and mapping system. The full text of the NHWAP includes a detailed description of its purpose
and a data layers produced to support it is available on the web at
http://www.wildlife.state.nh.us/Wildlife/wildlife plan.htm.
The NHWAP defines and maps the extent of 20 different wildlife habitat types in the State
based on vegetation and land form. These NHWAP-defined habitat types were used to assess
the existing conditions in the Project area and are listed in Table 12. Additional information
about the cover types in the State in general and in the Project area specifically is available in
the Rare, Threatened, and Endangered Plants and Exemplary Natural Communities Report (Appendix
33_to the SEC Application, Normandeau 2015b).
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hobblebush (Viburnum lantanoides), maple spp., balsam fir). During mild winters, MCAs may
not be used and fresh trails, browse, and pellets may not be present. In any season, woody plant
species known to be preferentially browsed by moose in winter can be examined for damage
and deformities caused by repeated browsing (e.g., browse lines, trunk deformities, and
“brooming”).
13.2.4

Important Mast Areas

Beechnuts and acorns are both important fall food sources for a wide variety of wildlife,
including bear, turkey, and deer. NHFG does not map beech and oak stands known to be
important to wildlife, and use by most species may be difficult to measure, except by direct
observation. The importance of beech stands to black bear can be estimated by observing the
amount of scarring left on the smooth bark of beech trees by bears climbing the trees for the
nuts. Beech stands or inclusions representing high quality black bear habitat are defined as
those stands that exhibit bear scarring made within the past 10 years and include at least 15 to
25 scarred beech trees within a stand (VTFW 2004). A stand is defined as an area of at least 5-10
acres of a certain tree species composition, age-class or size class distribution and condition
(quality, vigor, risk) usually growing on a fairly homogeneous site. A beech stand must have
80% of its stocking in beech to be called a “beech stand”. Inclusion is defined as a discernible
change in tree species composition, age, or size class distribution clustered within a stand,
generally less than five acres in size (Hamlin 2011).
Bear-scarred beech (BSB) can be confirmed in the field during any season of the year. The
scarring left by climbing bears has a distinctive pattern and is easily observed on the smooth
bark of a beech tree trunk. Moderate to severe cases of beech bark disease will obscure bear
scarring, and this disease is present throughout New Hampshire. However, most infected
stands do contain some healthy trees, making it possible to estimate bear use.
13.2.5

Wildlife Corridors and Landscape Connectivity

Broadly, landscape connectivity can be defined as the degree to which the landscape facilitates
or impedes movement among resource patches. Connectivity includes both structural
connectivity, which is the physical arrangement of resource patches, and functional
connectivity, which is the ability of organisms to move among patches. The ability of
individuals to move between habitat patches determines the amount of dispersal among
patches, which in turn influences gene flow, local adaptation, extinction risk, and colonization
probability. In highly fragmented landscapes with poor connectivity, wildlife corridors are
those pathways that provide the primary connection between habitat patches.
NHFG undertook an analysis of the New Hampshire landscape to identify potentially
important wildlife connectivity zones in New Hampshire for 16 focal species, to inform
conservation and land use planning. The species considered included habitat generalists,
habitat specialists, area sensitive species, and barrier sensitive species. The resistance factors
considered were land cover, distance to roads, traffic volume, distance to riparian zones, and
slope. For each species, the factors were assigned a resistance value that varied, based on each
species’ known biology and habitat preferences. The model outputs were used to create maps of
Northern Pass Transmission Project

13-4

Normandeau Associates, Inc.

Wildlife Resources and Impact Assessment

New Hampshire that show the resistance surface of the landscape rated from 1 (low resistance)
to 10 (high resistance) for each focal species.
The Project did not attempt to identify actual wildlife corridors. The resulting maps show the
assigned resistance value of every 30 m x 30 m area in New Hampshire. These maps can be
displayed graphically in GIS and examined at multiple scales, and features such as existing
cleared ROWs can be identified and examined.

13.3 Methods
13.3.1

General Wildlife Habitat

To understand impacts that may occur to wildlife as a result of the Project, the area surrounding
the ROW as well as the ROW itself, was considered for analysis. Wildlife using habitats
immediately adjacent to the existing ROW are likely to use or traverse the ROW on a regular
basis. Therefore, the GIS-based desktop assessment of existing conditions considered the area
within 0.5 miles of either side of the existing transmission line ROW centerline, creating a milewide study area following the path of the proposed ROW. The amount and extent of each type
of habitat within the study area was examined. Additionally, observations of habitat type and
especially forest age-class made during field work helped to inform this assessment. The
NHWAP habitat analysis and mapping does not included age-class data.
13.3.2

Deer Wintering Areas (DWAs)

In towns where DWA have been mapped by NHFG, Normandeau ground-truthed mapped
DWAs intersected by the existing ROW as part of general field verification efforts for a variety
of resources. Determination of DWA use was based primarily on vegetation deformities due to
recent or historic browsing by deer. Other evidence of deer use including tracks (in snow),
established trails, and pellet groups, was also considered when available. Evidence suggesting
DWAs in unmapped locations was also noted. Because Normandeau had permission to access
the ROW only, all observations were restricted to the ROW. In some cases, the existing ROW
includes a limited amount of uncleared forest area as well the cleared area and the forest edge.
In well-used DWAs, this limited observation area was adequate to confirm its status as a DWA.
In lightly-used DWAs, including lightly-used portions of larger, more heavily used DWAs, this
limited survey area may not have provided sufficient evidence to make a determination.
For towns where DWAs were not mapped, Normandeau initially created a GIS-based model to
identify potential DWAs. The model followed NHFG’s unpublished model considering cover
type, slope, and aspect, with the goal of identifying areas with coniferous forest polygons
having either south to west aspect or low (<5%) slope, with refinements based on housing
density and road density to be added as a second step. The potential DWAs identified in the
first step were very broad, and as most of the ROW was visited in the fall of 2012, Normandeau
decided to simply rely on ground-based observations to identify previously unmapped DWAs.
13.3.3

Moose Concentration Areas (MCAs)

To identify locations likely to have an MCA, Normandeau used National Oceanic and
Atmospheric Administration (NOAA) National Operational Hydrologic Remote Sensing Center
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(NOHRSC)-modeled snow depths to identify areas predicted to have three or more feet of snow
on the ground for at least one month a year. NHWAP cover type data was used to identify areas
within or directly adjacent to coniferous cover. These characteristics coincided over large
stretches of the ROW from the White Mountains northward, and ground surveys conducted in
conjunction with other wildlife surveys were used to identify the MCA locations, based
characteristics of the vegetation.
13.3.4

Important Mast Areas

Normandeau included searches for beech trees in general and BSB specifically in all ground
surveys for wildlife resources within the Project area. Where present, the density of beech trees
as part of the overall forest cover was estimated visually. In two sections of the ROW, one in
Dixville, and one in Millsfield, the basal area of the beech in and adjacent to the ROW was
estimated using a forester’s prism. These two sections were measured as they appeared to have
the greatest amount of beech present in the new ROW.
13.3.5

Wildlife Corridors and Landscape Connectivity

A qualitative analysis of how the Project might affect wildlife movement was conducted by
examining the effect of the existing ROW on landscape connectivity for NHFG’s 16 focal
species. The connectivity maps for each of these species were visually examined, and the
connectivity values of the existing ROW compared to the surrounding landscape. This analysis
was also informed by observations of habitat and animal sign within the Project area made
during Project-related field work, especially during winter tracking efforts.

13.4 Results
13.4.1

General Wildlife Habitat

From the US-Canadian border to Dummer, no current ROW exists and forest will be
permanently cleared within the Project footprint. The habitat in the Project footprint is similar in
composition and value to the surrounding landscape and is dominated by Lowland Spruce-Fir
forest, with lesser amounts of High Elevation Spruce-Fir forest and Northern HardwoodConifer forest. Grasslands are generally uncommon, but there are notable and comparatively
extensive areas of grassland areas that occur in Stewartstown and Clarksville.
In this part of the Project area, both the Project footprint and the surrounding area have been
heavily influenced by historical and ongoing logging. This relatively disturbed forest cover
provides high quality habitat for species that are adapted to or benefit from forest lands with
young or multiple age-classes, including snowshoe hare, moose, white-tailed deer, and black
bear. Due to past and current logging operations, older age-classes are relatively rare in the
region as a whole and in the Project footprint as well.
Over-mature forest stands/trees provide important feeding, denning, and sheltering resources
for a wide variety of wildlife, including woodpeckers, bats, American marten, fisher, mice,
squirrels, and porcupine. Mature beech trees produce larger numbers of beech nuts, an
important food resource for many species of birds, small mammals, and especially black bears.
Due to their rarity in the landscape, older forest stands and individual remnant over-mature
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trees have a relatively high value habitat, but these resources are not mapped by the NHWAP.
A small amount of mature tree habitat is present in the Project ROW, but there is no reason to
believe this resource is present in a greater density in the Project footprint than in the
surrounding landscape. Wetlands, which are mapped as part of the NHWAP habitat analysis,
also provide high quality habitat for a wide range of wildlife. Based on the NHWAP mapping,
wetland habitats are present in the Project footprint in this section of the Project area at a similar
density and extent as the surrounding landscape.
The Project footprint from Dummer to Deerfield includes overhead and underground sections.
The overhead sections are co-located with an existing transmission, while the underground
section is collocated with existing highway ROWs. In this portion of the Project area, the
existing transmission ROW is maintained as a shrubby cover type by periodic mowing, and the
vast majority of the surrounding cover is forest. The most common forest types adjacent to the
existing ROW vary from north to south. From Dummer to Bethlehem, where the Project
transitions underground, Lowland Spruce-Fir is the single most common forest type, followed
by Northern Hardwood-Conifer. There are also some notable patches of Hemlock-Hardwood
Pine. Grasslands are present only in isolated, small patches.
The Project runs underground from Bethlehem to Bridgewater. This underground section of the
Project is co-located with existing highway ROWs and the Project would be located primarily in
the roadway itself or the shoulder. These areas are either paved or gravel, or maintained as
herbaceous or shrub cover. The surrounding forest is predominantly Northern HardwoodConifer across the towns of Sugar Hill, Franconia, Easton, and Woodstock, but HemlockHardwood-Pine becomes dominant in Thornton, Campton, Plymouth, and Bridgewater after
being only sparely present in the north. Other cover types in this section include small amounts
of Lowland Spruce-Fir, grassland, some sizeable marsh complexes, and floodplain forests.
In northern Bridgewater, the Project transitions to overhead and then extends to Deerfield. The
dominant habitat surrounding the Project area in this section is Hemlock-Hardwood-Pine forest
with lesser amounts of Appalachian Oak-Pine. A variety of other habitats are present as well.
Canterbury and Concord have large areas of grassland, and small, dispersed areas of this
habitat type also can be found throughout the southern portion of this segment. Isolated areas
of Pitch-Pine Forest are present in Concord and Pembroke, and several areas of floodplain lie in
the southern portion of the section as well. One is associated with the Suncook River in
Pembroke, and there is a significant area of floodplain forest near the Deerfield substation.
Second growth forest types dominate the landscape from Dummer southwards and are also the
most common habitat types adjacent to the existing ROW. These second growth forests vary
somewhat in age, but are mostly mid-mature to mature. Early successional habitats, such as
grasslands and shrublands are relatively uncommon throughout New Hampshire. In some
locations, the existing ROW itself may provide the largest expanse of these habitat types in the
local landscape. Transmission ROWs are known to provide valuable habitat to many species
that depend on shrubby or open habitats for part or all of their life cycle, and are therefore
relatively rare in NH’s predominantly forested landscape. These species include eastern whipNorthern Pass Transmission Project
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Proposed Structure 216-218—The cover in this area is second growth northern
hardwood with moderate but extensive bark stripping on all types of maples, varying in
age from historic to recent.



Proposed Structure 260-263—Extensive current moose use observed in winter of 2013,
including beds, trails, pellet groups, and heavy browsing on young balsam fir. Signs of
long-term use were not apparent, but the stand was cut relatively recently and older,
historic sign may have been removed.



Proposed Structure 330-340—Hillside area west of Dummer Pond Road. This area was
recently logged and now has abundant maple regenerating (striped, sugar, red).
Moderate to heavy bark stripping by moose is present throughout this area, most of
which is relatively recent (1-5 years).

13.4.4

Important Mast Areas

Oaks in the forest cover adjacent to the existing ROW in the Project area from Ashland south are
essentially ubiquitous and in many locations are the dominant species. Beech trees were not
abundant in the Project area, either in the uncleared portion of the proposed ROW, or adjacent
to the cleared portion of the existing ROW. The only notable area of beech along the existing,
cleared potion of the ROW was in New Hampton, where beech grew along both sides of the
proposed ROW from proposed Structures 1178 to 1185. Up to 80% of the cover was beech, and
this included both large, mature trees and dense stands of beech saplings. Of the larger trees
(10+ inches dbh), 30 to 40% were BSB, and scarring varied in age from one to over five years.
Also of note, bear marking (bite marks, clawing) on existing wood transmission structures was
nearly ubiquitous where the ROW was surrounded by forested cover types, from Bristol
northwards. Bear hairs were also commonly present on the poles, indicating rubbing by bears
as well.
In general, beech in the uncleared portion of the proposed ROW comprised about 1-3% of the
overstory. Beech trees in the uncleared portion of the ROW were most abundant from Structure
214 to 230. This gentle southwest facing slope supports a largely hardwood cover type, which
generally appeared to be from 1-5% beech within the proposed ROW. There are a few areas of
up to 10% beech, but no locations meet the definition of “beech stand”, as referenced above. A
smaller area of similar beech density was also noted between structures 286 and 288. An
estimate of the basal area of beech in and adjacent the ROW from Structures 214 to 222 and from
286 to 288 yielded a result of less than 10 ft2/acre. Nearly every beech over 10 inches dbh
exhibited light to moderate scarring, and larger, older trees had moderate to heavy scarring.
Most of the larger trees were also infested with beech bark disease, potentially obscuring
additional scarring.
13.4.5

Wildlife Corridors and Landscape Connectivity

NHFG’s analysis of important wildlife connectivity zones in New Hampshire identified
locations with lower or higher resistance to wildlife movements for the 16 focal species listed in
Table 12. For all species, the graphical display of the connectivity maps generated by NHFG
revealed connectivity across the landscape was generally high, with the areas of greatest
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13.5 Impact Assessment
13.5.1

General Wildlife Habitat

The ROW from the US-Canadian border to Dummer will be converted from forest to shrubland
habitat. After construction, periodic mowing will maintain the ROW in this early successional
state. Shrubby habitats in this region of NH are present in regenerating clear cuts and are
therefore ephemeral, but are not uncommon. The conversion of the ROW from forest to shrubby
habitat will mean a loss of habitat for individual animals living in the Project footprint that use
forest cover exclusively, such as forest-nesting birds and forest amphibians. However, forest
cover will continue to be the predominant habitat throughout the adjacent landscape, and these
species as a whole will suffer only a very minor loss of habitat. Most species in the region will
use the shrubby ROW as part of the mosaic of age-classes that currently exists in the Project
area. Some species will benefit from the added shrub cover, particularly shrubland birds.
Forest clearing in the new portions of the Project ROW will result in some forest fragmentation
effects, as discussed in Section 9.4. Fragmentation effects generally include habitat loss, edge
effects, and disruption of ecological flows. The magnitude of these effects depends on qualities
of the landscape impacted, and the species and ecological processes affected. As discussed
above, habitat loss as a result of converting the existing forest into shrubby vegetation will have
minimal effect on wildlife populations, given the small size of the converted area relative to the
amount of forested habitat that will remain available in the surrounding landscape; in addition,
some species will benefit from the added shrub cover. Edge effects, defined as any effects which
occur as a result of the physical presence of a vegetation edge, as opposed to the type of
vegetation, will be blunted as the contrast between forest cover and shrub cover is relatively
low, and local species are already adapted to the existing mosaic of forest age-classes created by
ongoing logging in and around the Project area. Movement by most species across the ROW is
likely to be largely unaffected, since local species are adapted to moving across various shrub
and forest cover types, and the ROW will be relatively narrow (about 110 feet). The ROW may
act as a travel or dispersal corridor for predators, nest parasites, and exotic plants, which can
have an adverse effect on the existing biological community. Increased sunlight, wind and
evapotranspiration rates will cause some alteration of adjacent forest vegetation, but these
effects will not greatly exceed those in other forest openings (due to clear cuts, wind-throw and
beaver activity) to which local wildlife is already adapted.
The existing ROW from Dummer to Deerfield will be subject to minor widening in some
locations to accommodate the new transmission lines, converting a minimal amount of mature
forest to shrubby cover type. The existing ROW will continue to be maintained as a shrubby
habitat by mowing on a regular basis. The slight widening and continued maintenance will
create no impact on or a slight benefit to the shrubland dependent species currently using the
ROW, including the Pine Barrens specialists. The minor loss of adjacent forested habitat will
have little to no influence on forest species, as forest cover will remain widespread and
abundant in the vicinity of the Project area.
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13.5.2

Deer Wintering Areas (DWAs)

Impacts due to loss of forest cover that provide a DWA are summarized in Table 11. Overall,
approximately 0.25% (about 25 acres) of these known deeryards will be cleared as a result of the
Project. A single potential DWA was identified in the uncleared portion of the proposed Project
area, and clearing for the new ROW will remove part of this resource. Another impact that may
occur is disturbance to deer using DWAs adjacent to the ROW if construction occurs during the
winter. Excess disturbance can reduce overwinter survival of white-tailed deer when winter
conditions are harsh. The presence of deer in a given DWA at a given time and their
susceptibility to disturbance-induced stress is a function of weather and snow depths. Winter
conditions vary from year to year, and from place to place within a winter season. As winter
conditions are generally more severe in the northern part of the State, this impact is potentially
greater in the northern part of the Project area.
13.5.3

Moose Concentration Areas (MCAs)

An estimated 47 acres of forest cover that provides MCAs will be removed due to construction
of the new portion of the ROW. Estimating the impact of this loss of MCA cover is difficult as
the total amount of MCA cover available to moose in the areas where the new ROW will be
cleared is unknown. These resources are not mapped by NHFG, and the extent of suitable MCA
habitat in the vicinity of the Project area is unknown. However, there is no reason to believe that
MCAs are either more or less common within the Project footprint than the adjacent forest
cover. Disturbance to moose using MCAs within or adjacent to the ROW is also a potential
impact, if construction occurs during the winter. Excess disturbance may reduce overwintering
survival of moose when winter conditions are harsh. The presence of moose in a given MCA at
a given time and their susceptibility to disturbance-induced stress is variable, a function of
weather and snow depths. As winter conditions vary from year to year, and from place to place
within a winter season, it is difficult to estimate the level of impact that might result from
disturbance related stress.
13.5.4

Important Mast Areas

Some of the beech trees observed adjacent to the cleared ROW in New Hampton will be
removed as part of construction as well the beech trees observed in the currently uncleared
portion of the ROW. The total number of beech trees that will be removed is limited, as beech
trees in general are not common in the Project area. Estimating the relative impact of removing
these beech trees is difficult. This resource is not mapped by NHFG, and the overall density and
distribution of mature beech trees in the vicinity of the Project area is unknown. However, the
limited measurements of beech basal area in and adjacent to the ROW from Structures 214 to
222 and Structures 286 to 288 suggests that the stocking rate of beech is similar inside and
outside the ROW at any given location.
13.5.5

Wildlife Corridors and Landscape Connectivity

The incremental increase in the width of the existing ROW in the Project area due to Project
construction will likely have no effect on current connectivity levels for NHFG’s 16 focal species
listed in Table 12. Clearing for the new ROW will increase resistance in the landscape for all
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forest species to some degree, but similar to the existing ROW, it will not create barriers to
movement for any of the 16 focal species.
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habitat available throughout the WMNF, and no rare or high value habitat type will be
impacted.

Northern Pass Transmission Project

14-3

Normandeau Associates, Inc.

Wildlife Resources and Impact Assessment

15 Overview of Impact Avoidance, Minimization, and
Mitigation Measures
The mitigation plan for wildlife and wildlife habitat for the Project incorporates guidance
provided by state and federal regulators from the New Hampshire Department of
Environmental Services Wetlands Bureau, the US Army Corps of Engineers, the US
Environmental Protection Agency, the New Hampshire Fish and Game Department, and the US
Fish and Wildlife Service.

15.1 Avoidance and Minimization
Mitigating the impacts of the Project on wildlife includes first and foremost avoidance and
minimization. Impacts to wildlife and other natural resources were avoided and minimized in
all phases of Project planning, including: transmission line route selection; siting and
configuration of structure foundations; siting of the converter terminal, substation expansions,
and transition stations; selection of access road locations (both on and off the ROW); selection of
construction BMPs; and scheduling of work, especially vegetation clearing. The design team
collaborated with Normandeau biologists during structure siting, adjusting the initial structure
layout, which was based on maximum spacing and avoidance of transportation and river
corridors, with subsequent shifts to avoid as many wetlands, vernal pools, small streams, stone
walls, archeological resources, and rare, threatened and endangered (RTE) plants as possible.
Plans were refined again after “constructability walkdowns” by a transmission construction
manager and wetland/wildlife scientist in the fall and winter of 2012 and spring of 2013. The
decision to place portions of the Project underground in road shoulders, primarily to reduce
visual impacts, also resulted in a reduction in habitat impacts. Seasonal construction restrictions
and pre-construction survey requirements have been developed by the Project to minimize
impacts to wildlife at critical life stages. Examples include seasonal tree-cutting restrictions
wherever acoustical surveys identify potential presence of NLEBs, avoiding work near DWAs
during periods of deep or crusted snow, and searching for, removing and excluding listed
snakes and turtles from occupied habitat prior to construction to avoid accidental crushing by
equipment. The seasonal restrictions and pre-construction survey requirements proposed by
Northern Pass are fully detailed in the Draft Natural Resource Mitigation Plan (Normandeau
2015c).

15.2 Mitigation of Unavoidable Impacts
Even after the full suite of avoidance and minimization measures are implemented, some
impacts will occur. These unavoidable impacts may be temporary or permanent. Avoidance of
impacts to animals and habitats and restoration of unavoidable temporary impacts to habitats
are addressed in the Project’s Natural Resource Mitigation Plan (Appendix 36 of the SEC
Application) (Normandeau 2015c). This document lists all the avoidance measures discussed for
each species in the preceding sections of this report, and specifies appropriate techniques and
materials for restoring soils and native vegetation depending on location and site conditions.
The expectation is that habitat function will become re-established in these areas over time.
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Unavoidable permanent and secondary impacts to wetland habitats and other habitats will be
addressed through a compensatory mitigation plan that was developed with input from state
and federal agencies. This mitigation plan uses the higher federal regulatory wetland impact to
mitigation ratios as a starting point, and then adds additional components.
Mitigation can also be provided by managing the operational phase of the Project to benefit
species impacted during construction. Northern Pass is committed to working with NHFG to
identify operations and maintenance practices that can benefit wildlife in specific Project
locations. Examples include but are not limited to: 1) conducting vegetation maintenance
during times of the year when sensitive species are unlikely to be present in the ROW; 2)
adjusting vegetation maintenance rotations and practices to create dense, shrubby linkages
between the forest on either side of the ROW at strategic locations (e.g., between sensitive
habitats such as deeryards, between parcels protected to benefit wildlife, and/or in ravines
where woody vegetation can be allowed to grow higher); and 3) adjusting vegetation
maintenance rotations and practices in strategic locations in Concord and Pembroke to create
and maintain habitat conditions designed to benefit habitat specialists such as Pine Barrens
lepidopterans.
Mitigation will also be provided through habitat conservation and protection. To meet this goal,
the proposed mitigation package elements, as summarized in the DES Mitigation Commitment
Agreement Form, includes the preservation of 1,530 acres of land in Pittsburg, Clarksville,
Stewartstown, Dixville, Columbia, Concord, Pembroke and New Hampton which contain
forested and shrub wetlands, low elevation spruce-fir forest, high elevation spruce-fir forest,
perennial, intermittent and ephemeral streams, vernal pools, and some field and old field
habitats. In addition to the preservation commitment, the mitigation package will include
habitat enhancement of approximately 15 acres of pine-barrens habitat in Concord NH to
compensate for impacts to wild lupine and Karner Blue Butterfly. This total commitment to
preservation is 3.3 times the federal regulatory ratio of 15:1 for wetland mitigation through
preservation, and five times higher than the state preservation ratio of 10:1. The project
continues working to identify one or more conservation easement holders.
The Project has also proposed additional mitigation to comply with the state’s preference to
distribute mitigation throughout the affected watersheds and towns. To this end, the project
will also make an ARM Fund payment of $2,996,447.96 , which compensates for 19.5 acres of
wetland impacts in the towns and watersheds with no proposed preservation parcels or local
mitigation projects.
In addition to conserving habitat, the Northern Pass and Northeast Utilities have entered into a
partnership with the National Fish and Wildlife Foundation (NFWF), committing $3 million to
NFWF over a three-year period. NFWF (http://www.nfwf.org) is a qualified 501(c)(3) non-profit
organization dedicated to supporting science-based conservation projects throughout the
country. NFWF and its partner organizations in New Hampshire (the Wildlife Management
Institute, US FWS, NHF&G, Town of Londonderry, Trout Unlimited, and the Connecticut River
Watershed Council) have ongoing initiatives aimed at restoring and sustaining healthy forests
Northern Pass Transmission Project

15-2

Normandeau Associates, Inc.

Wildlife Resources and Impact Assessment

and rivers in New Hampshire. These include the Early Successional Forest Initiative, Northeast
Rivers Initiative (Eastern Brook Trout), and Trust for Public Land’s White Mountain Initiative. It
is expected that this grant will be matched by other funding sources to be secured by NFWF,
and will result in an even greater commitment to this important area of environmental
stewardship for New Hampshire. The agreement is included in Attachment I.
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Appendix B—Complete List of all Special Status Species
Considered for Assessment
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FSS

Sedge meadows and bogs, also riparian
area, krummholz, and softwoods.

Myotis septentrionalis

None*

Roosts in mature trees under exfoliating
bark, in crevices and hollows.

Myotis leibii

SE, FSS

Roost sites include rocky ridge tops and
outcrops, cliff faces, buildings and bridges.

Northern bog
lemming

Synaptomys borealis
sphagnicola

Northern longeared bat
Small-footed bat

Sources:
http://www.wildlife.state.nh.us/Wildlife/Nongame/endangered list.htm
http://www.wildlife.state.nh.us/Wildlife/Nongame/Nongame PDFs/Species of special concern 0309.pdf
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Qualitative Avian Collision Risk Assessment
1.0 Introduction
This document summarizes the relative risk of avian collision created by the Northern Pass Project
(Project) and discusses potential line marking to minimize risk. Electrical transmission infrastructure can
cause avian mortality when flying birds collide with power lines. This phenomenon is relatively well
documented, and summarized in Reducing Avian Collisions with Power Lines (APLIC 2012). Unless
otherwise noted, all the information presented in the following document is drawn from APLIC 2012,
which is fully referenced.
Based on the lack of published reports, avian collision with power lines do not appear to be a notable
source of avian mortality in New England. The region is largely covered by mature forest types, and the
species most susceptible to power line collision are generally associated with open (grasslands,
wetlands, open water), rather than forested landscapes. Most of the common avian species in New
Hampshire spend most of their time under the forest canopy, or flying substantially above it, minimizing
their exposure to power lines in cleared ROWs. However, although the risk of mortality from
avian/transmission line collisions appears to be relatively low in the Project area, it is not zero. This
qualitative risk assessment summarizes risk factors and identifies the locations along the Project ROW
where collisions are most likely, based on the avian species potentially present, and the habitat, land
use, and Project design at that location.

2.0 Risk Factors
Biological, environmental, and engineering factors contribute to the risk of avian power line collisions in
a given location.
2.1 Biological Factors
Species Present: The species with the highest risk of collision included those which have trouble
avoiding power lines due to 1) poor flight maneuverability as a result of wing shape and/or body weight;
2) poor frontal vision, or 3) because they generally fly in large flocks where sight lines and flight paths
are blocked by conspesifics.
Avian Behavior: Species which engage in foraging behavior on the wing (e.g., raptors, swallows) and
therefore are distracted from noticing power lines, or those often fly under low light conditions (e.g.,
waterfowl) and cannot see power lines are at increased risk of collision at those times. Juveniles of many
species are at greater risk of collision as their flying skills and local knowledge of obstacles are
incomplete.
Number of Birds: Areas with high numbers of individual birds have a greater risk of collision based on
increased exposure.

2.2 Environmental Factors
Land Use: Land uses in and adjacent to a power line ROW can attract or repel birds, depending on the
type of resources present (food, cover, resting areas, nesting sites) and the amount of disturbance that
occurs as a function of that land use. Land uses that may attract birds include cereal and row crop
agricultural fields, landfills, sewage ponds, and conservation areas designated to protect high value
resources for avian species. Protected wetlands and open water areas may be used by large numbers of
waterfowl/water birds for resting and/or nesting. Land uses that may repel birds include various
intensive uses including highly developed areas and certain types of recreation areas.
Weather Conditions: Low light (dusk, darkness, dawn) and low visibility (fog, rain, snow) conditions
increase collision rates. Waterfowl and other water birds are especially prone to fly regularly during
these conditions as they move between resting or nesting areas and feeding areas.
Disturbance: Areas that attract larger numbers of birds to feed or rest and have sources of sudden
disturbance that cause birds to panic and flush are at a high risk of collision. Disturbance sources can be
anthropogenic, i.e., vehicular traffic, pedestrians, hunters, or natural, i.e., the sudden appearance of a
predator.
2.3 Design Factors
Diameter of Lines: Small diameters are less visible; observations indicate that most collisions occur with
the small diameter shield wire as birds gain elevation to avoid the more visible phase conductors.
Line Placement and Orientation: Lines that bisect a regularly travelled path between important
resources have a greater risk of causing collisions. Lines that run perpendicular to predominant flight
paths cause more collisions. Flight path direction can be influenced by geographic features, vegetation,
or the distance and direction between two important resource areas (e.g., nesting and feeding areas).
There is no published research regarding the collision risk posed by lines that extend above canopy level
in forested landscapes. In addition to the height the lines protrude above the canopy, a variety of
biological factors may mediate this risk. Forestland birds spend most of their time below canopy level,
but may commute between resource levels above canopy level. As forestland species, they are adapted
to navigating cluttered environments, which may increase their ability to avoid collisions with power
lines.
Line Configuration: Birds generally gain elevation to avoid obstacles. The alignment of phase
conductors (vertical vs. horizontal), the number of conductors, and the number and placement of
different lines within a ROW will affect the ability of birds to navigate the wires and avoid collision. No
research has been conducted to determine how line configuration affects collision risk, but intuitively,
the following effects are likely: 1) multiple lines placed together may increase overall visibility of the
power lines and enhance avoidance, or 2) multiple lines place together may increase the difficulty of
navigating the obstacles, especially based on the location of the highest shield wire relative to the
majority of the phase conductors.
Line placement and orientation likely interacts with line configuration to contribute to increasing or
decreasing the risk of collision associated with design, and the risk posed by design factors is likely highly
site-specific.

3.0 General Risk Assessment for Project
2.1 Biological Factors
Species Present: Poor-flying species are present in only relatively low numbers, if at all, in most parts of
the Project area. The range of many species known to have a high risk of collision, such as pelicans,
cranes, grebes, and native swans, do not extend into New Hampshire. Waterfowl (ducks and geese) are
present in relatively low numbers throughout the state wherever there is suitable habitat. Loons, gulls,
and cormorants are also present in the State, but are relatively uncommon in interior New Hampshire,
and associated primarily with open water habitats, which are uncommon in the Project area.
Avian Behavior: Species known to flock, including waterfowl, other water birds, and doves, do not
generally congregate in large flocks in interior New Hampshire. These species are present in relatively
low numbers, and there are few, if any, highly attractive resources/habitats in the Project area to
concentrate the numbers that are present. Large breeding colonies of flocking and/or poor flying birds
are also not present the state, leading to relatively few inexperienced juveniles of these species in the
Project area. Species susceptible to distraction while on the wing, including raptors and swallows, are
present in the Project area, but they are not abundant.
General Avian Abundance: In western parts of the United States where large, high quality wetland
complexes are surrounded by vast areas of unsuitable uplands, wetland species commonly gather in
flocks of that number from 1,000s to 100,000s of birds. Due to habitat distribution and suitability across
the landscape, New Hampshire rarely is ever hosts such large aggregations of birds. The range of many
flocking species does not extend into the state, habitats that typical concentrate birds are uncommon,
and the New England region is not a major flyway for most species that migrate in large flocks.


The species with the greatest risk of collision due to their flight capabilities and behavior are not
abundant in the project area, reducing the overall risk of collision.



Despite a reduced risk, some collisions will occur. Waterfowl (ducks, geese) are probably the
species most likely to collide with power lines in New Hampshire, due to their flight abilities,
behavior, and relative abundance compared to other poor-flying species in the state.
Additionally, most of the locations along the ROW identified as having a greater risk of collision
have suitable habitat for waterfowl (see Section 4 for details).

2.2 Environmental Factors
Land Use: New Hampshire’s largely forested landscape does not naturally support habitat features that
concentrate bird numbers and/or activity. Extensive wetlands and/or open water areas with high habitat
value for waterfowl and other water birds are not present in or adjacent the Project area. Medium- and
small-sized open water and wetland areas are present in some locations, but are not widespread.
Agricultural fields are limited to relatively small areas of hay and pasture; no cereal or row crop lands
that provide attractive foraging opportunities for birds are present in or adjacent to the Project area.
Other potentially attractive land uses, such as sewage ponds and landfills are present, but are very
uncommon.

Weather Conditions: Low light and low visibility conditions are present throughout the Project area,
depending on time of day and weather conditions. Rainy and foggy conditions are a regular but not
ubiquitous feature of New Hampshire’s weather patterns.
Disturbance: The majority of the Project area is rural, and as such may not be subject to anthropogenic
sources of disturbance on a regular basis, if at all. However, under these conditions, wildlife is not
acclimated to disturbance and even small disturbances could create a large reaction. Disturbance is
primarily an issue in locations were large number so birds gather, and as noted above, large
aggregations of birds in the Project area are unlikely.


The risk posed by land uses and disturbance sources within and adjacent to the Project area in
general is low. The risk posed by visibility conditions is average.

2.3 Design Factors
Diameter of Lines: The design of the proposed HVDC line and the rebuilt AC lines in the Project ROW
includes standard-sized phase conductors and smaller diameter shield wires in all locations.
Line Placement and Orientation: The line consistently extends above forest canopy height. The
placement and orientation of lines relative to important habitat resources and the structure of the
landscape varies from location to location and the risk of collision due to this factor is site-specific (See
Table 1). Due to varied terrain along the line, the height of each structure is not directly related to its
extension above the tree canopy. For example, taller structures may be installed in ravines, but the lines
may protrude less above the canopy than lines spanning shorter structures on ridges.
Line Configuration: There is a great deal of variation in the line configuration throughout the Project,
and the risk of collision due to line configuration is site specific. Line configuration changes from
horizontal to vertical in multiple locations, and the height of the line varies from 70 to 155 feet, in
response to configuration and variations in the terrain crossed. Additionally, the number of lines within
the ROW changes repeatedly throughout the Project area, varying from one to four parallel lines. Two
lines are the most common, and the locations with four lines include a distribution line as well as
transmission lines.


4.0

The risk posed by design factors varies throughout the Project. Some risk is present throughout
the ROW. Risk may be increased where the line protrudes substantially above canopy level, and
increased or decreased in locations where multiple lines are present.

Risk Assessment by Section

In general, the risk of collision across the entire project area is low, due to the types and numbers of
birds present in the Project area. However, site-specific conditions in some locations may result in a
higher risk of collision, as compared to the line as a whole. Table 1 identifies areas where collisions
potentially may have a greater likelihood to occur, based on the presence of habitats likely to attract
birds with a higher risk of collision due to their biology, and the orientation of the ROW as compared to
those habitat areas. The habitats identified in and around the ROW that are likely to attract birds
and/or promote flight paths perpendicular to the ROW are mostly large wetlands and ponds. The
portion of the ROW from Pittsburg to Dummer has only one high collision risk area. Open water habitats

Table 1. Location along the proposed NP ROW that may have a higher risk of avian collision
Location by Structure
Number

Resource

Potential or Known Species

Town

Structure
Type

Height (ft)

Number of
Transmission Lines

Structure 150-151

Nathan Pond and Sugar Hill Brook

Waterfowl, loon

Dixville

Lattice

105, 110

1

Structure 407-417

Christine Pond

NHB loon location

Stark

Lattice

85-100

2

Structure 433-434

Upper Ammonoonsuc River, large
hay fields

Waterfowl, red-tailed hawk

Stark

Monopole

90, 85

2

Structure 519-520

Open water wetland

Osprey, waterfowl

Lancaster

Lattice

85, 75

2

Structure 535-539

Pasture, hayfields

Red-tailed hawk

Lancaster

Lattice

85, 90

2

Structure 640-650

Between Forest Lake and Burns
Pond

NHB Loon location

Whitefield

Lattice

90, 95, 100

3

Structure 694-695

Miller Pond

Waterfowl

Bethlehem

Lattice

95, 80

3

Structure 1109-1113

Ashland sewage ponds,
Pemigewasset River

Waterfowl, gulls

Ashland

Lattice

80, 90, 95

2

Structure 1247-1248

Unnamed Pond (beaver flowage?)

NHB osprey location

Franklin

Lattice

120, 100

2

Structure 1254-1266

Webster Lake and Pemigewasset
River

Waterfowl, Loon

Franklin

Lattice

85-115

3

Structure (3132) 112-116

Turtle Pond

Waterfowl, herons, gulls,
Osprey, Bald Eagle

Concord

Lattice

90, 95, 105

4

Structure (3132)-218

Suncook River

Waterfowl

Pembroke

Monopole

130

2

Structure (3132) 298-302

Unnamed pond

Deerfield

Monopole

120, 125, 135

3

Structure (3132) 310-313

Unnamed pond

Deerfield

Monopole

120, 125, 135

3

Waterfowl, great blue heron,
osprey
Waterfowl, great blue heron,
NHB osprey location

are most common from Deerfield south, where only upgrades to existing transmission lines are
proposed.
Because line-marking devises can be costly to deploy and maintain, and may impact transmission
operations, they are typically only used in locations were collisions are known to or are highly likely to
occur. Although locations in the Project area with a higher potential for collisions can be identified based
on habitat (Table 1), it is difficult to assess the true potential for collision without knowing the numbers
and species of birds that use these areas, and their preferred line of flight when landing on or taking-off
from these areas. Detailed information regarding avian numbers and use in the Project area, upon which
specific recommendations to mark lines could be made, does not currently exist. This information could
be collected if desired. Collecting these data would require a relatively intensive field effort for at least
one full year. A decision to dedicate resources to gather this type of data could be triggered by project
policy, reported collisions, the documented presence of a collision-susceptible, listed species, or public
concerns.

5.0 Line Marking Recommendations
As discussed in Chapter 6 of APLIC 2012, studies suggest that the majority of bird collisions occur midspan, with the smallest diameter wire, typically the shield wire located above the phase conductors on
transmission lines, or the phase conductor and neutral wire on distribution lines. Efforts to reduce bird
collisions should focus on marking the shield wires on transmission lines, or the phase conductors on
distribution lines, if they are the highest wires in a ROW. A variety of marking devices are commercially
available, and fall into three general categories: aerial marker spheres, spirals, and suspended devices
(swinging, flapping, and fixed). Each of these general types of marking devices comes in different sizes
and colors and has its own manufacture’s specifications for deployment. Large diameter wire, though
not a marking device per se, may also improve line visibility and has been used with line marking devices
to reduce risk of collision.
Studies to evaluate the effectiveness of different types of devices have been conducted. However, due
to the wide assortment of devices available, the variety of bird species and physical settings studied, and
the variation in study designs and analysis methods, no single type of device has been determined to be
the best performing. Broadly speaking, the studies summarized in Chapter 6 of APLIC 2012 evaluated the
efficacy of line marking for a variety of waterfowl, wading birds, cranes, and doves, and documented
reductions in collisions for all types of line markers. Studies that quantified the rate of reduction
reported reductions from 9.6 to 81%, with reports of 60-70% most common. There is no trend as to the
type of marker associated with the different reported efficacy rates.
Barrientos et al. (2011) also summarize the results of research looking at the effectiveness of different
types of wire marking devices. Their summary also finds no support for one type of marker consistently
performing better than another to reduce collision risk, and the authors conclude that potentially no
single type of marker is equally effective with all bird species or in all situations, and that the number of
reported studies available is too small to draw conclusions about how marker effectiveness might vary
by species, setting, and/or power line design.
Chapter 6 of APLIC 2012 (attached) contains a complete discussion and comparison charts summarizing
different line marking options, issues associated with deployment, cost, and durability, and impacts on
transmission operations. Because line marking in general appears to reduce the risk of collision and no

single device is known to be superior, these other factors should be considered when choosing one or
more line marking devices for the project. Most of these factors are specific to conditions in a local
area, line design, and configuration and will vary across a project as extensive as the Northern Pass.
These factors include:
x
x
x
x
x
x
x

Cost and ease of deployment
Cost and ease of maintenance
Durability
Wind and ice loading considerations/safety codes
Impact on transmission, corona issues, etc.
Aesthetic impacts
Code compliance and legal issues, if relevant
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1 Summary
Ultrasonic acoustic surveys were conducted to inventory bat species along the Northern Pass
transmission Project corridor (Project Area) in locations where tree clearing is required.
Surveys were designed specifically to sample for the federally threatened northern long-eared
bat (NLEB; Myotis septentrionalis). The Project Area was surveyed between May 26 and August
9, 2015. A total of 206 locations were surveyed, consisting of 1-km segments along the
aboveground sections of the Project corridor, access roads as well as the footprints of the
transition station, converter station, and substation. Bat calls were recorded at 192 (93%)
segments, and 19 segments (9% of all surveyed) potentially have NLEB calls based on
automated analysis by the Kaleidoscope Pro software. Follow-up manual analysis confirmed
the NLEBs call at just one of these segments in Deerfield, but NLEBs could not be ruled out on
13 additional segments in Millsfield, Stark, Whitefield, New Hampton, Northfield, Canterbury,
Concord, Allenstown, and Deerfield. Additional species likely to be present based on the
Kaleidoscope Pro software analysis included all NH known resident species, consisting of big
brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans), hoary bat (Lasiurus
cinereus), eastern red bat (Lasiurus borealis), eastern small-footed bat (Myotis leibii), little brown
bat (Myotis lucifugus), and tri-colored bat (Perimyotis subflavus)
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2 Introduction
The Northern Pass Transmission Project (Northern Pass or the Project) is a proposed 192-mile
transmission line that will carry 1,000 MW of renewable hydroelectric power from Canada to
New Hampshire (NH) and greater New England. The proposed Project route follows existing
Public Service Company of New Hampshire d/b/a Eversource Energy (PSNH) transmission line
right-of-way (ROW) or public road ROW for over 80% of its length. The Project includes 158
miles of direct current (DC) transmission line and 34 miles of alternating current (AC)
transmission line. The DC line alternates between overhead and underground line within
existing and undeveloped ROWs in NH from the Canadian border in the town of Pittsburg,
NH, to a proposed converter terminal in Franklin, NH. This facilitywill convert the 320-kV DC
transmission line to a 345-kV AC transmission line. The AC line continues overhead within
existing PSNH ROW through the Towns of Northfield and Canterbury, the City of Concord,
and the Towns of Pembroke and Allenstown to the Deerfield Substation in the Town of
Deerfield (Figure A-1; Figures are in Appendix A). There, it will connect to the New England
power grid, which serves all customers in the region. Approximately 82 miles of existing
transmission lines of various voltages that share the existing ROW will be relocated within the
existing ROW to make room for the new line. Upgrades to existing AC facilities (AC System
Support facilities) are required at the Deerfield Substation in Deerfield, NH, and the Scobie
Pond Substation in Londonderry, NH, where expansions of the existing facilities are planned.
Small modifications are also planned for the two existing 345kV lines between the Deerfield and
Scobie Pond substations. Upgrades to these lines do not require the construction of new
transmission line but will involve minor temporary land disturbance.
The Project is within the range of the federally threatened northern NLEB. This tree-roosting
bat uses forested habitats during its active season from April 15 to October 31. The Project has
the potential to affect this species via tree clearing that may reduce roosting habitat or
potentially cause direct mortality if an occupied roost tree is felled when bats are present.
Therefore, a survey compliant with the U.S. Fish and Wildlife Service (USFWS) 2015 Range-wide
Indiana Bat Summer Survey Guidelines (Guidelines), which are also applicable to summer surveys
for NLEBs, was conducted to determine if NLEBs are present.
This report summarizes the results of field surveys conducted by Normandeau Associates, Inc.
(Normandeau) for the NLEB in the Project Area. It contains all the information required to
meet the USFWS reporting requirements for NLEB presence/absence surveys, as specified in the
Guidelines.
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3

Methods

The survey was conducted in conformance with the methods and approach outlined in the
USFWS’ 2015 Guidelines. The field survey and the data analysis were conducted by personnel
trained and qualified to conduct their respective tasks.

3.1 Habitat Assessment
The general suitability of the habitat in the Project corridor for NLEBs was assessed during
extensive field surveys conducted for various species throughout the Project corridor. The
habitat assessment was conducted by Sarah Barnum, Ph.D., CWB®. Additional site-specific
habitat data was recorded at each detector deployment location by the deployment field crews.
All crew members were trained to record habitat data in a systematic fashion. The resumes of
Dr. Barnum and the field crew members are attached at the end of the document.

3.2 Survey Locations
Surveys were conducted at locations throughout the Project Area where tree clearing is
required as part of Project construction. The areas that were surveyed are depicted in Figures
A-1 through A-3, and include:


The portion of the Project Area where new ROW will be constructed and existing forest
cover will be cleared;



The portions of the Project Area where additional trees in the existing ROW will be
cleared;



Access roads that require clearing to accommodate construction equipment; and



The footprints of various supporting infrastructure, including transition stations,
converter stations, and substations.

Note that there were some portions of the existing ROW that require no widening and these
areas were not surveyed, and no surveys were conducted in the portion of the Project Area
where the transmission lines will be buried, as no tree clearing will be necessary. Additionally,
not all access roads and transition stations require clearing, so only the subset of those facilities
that require clearing were surveyed.

3.3 Detectors and Deployment
Normandeau conducted surveys using full-spectrum ultrasonic acoustic detectors.
Specifications of the detectors and microphones used are summarized in Table 1. As defined by
the 2015 USFWS Guidelines, this was considered a linear project, therefore it was surveyed
using 1-km segments, and each 1-km segment required 2 detector nights of survey. The 1-km
segments were created prior to the start of surveys using a Geographic Information System and
then converted into a Keyhole Markup language Zipped (KMZ) file. A single detector was
placed in each 1-km segment and left in place to collect data on 2 separate nights, yielding 2
detector nights of data for each segment. The sampling locations were selected based on a
combination of factors including access, minimal disturbance to the detector, an open cone of
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3.5 Call Analysis
The entire call analysis process was managed via Normandeau’s ReBAT® data management
system, which tracks each acoustic recording file after upload and stores results in a MySQL
database. Each acoustic file was processed as required by the 2015 Guidelines using
Kaleidoscope Pro, one of the USFWS approved automated bat call classification software
packages. The software analyzes bat calls and determines the probability (or likelihood of
presence p (probability) value) that they were made by a certain bat species. Statistically
speaking, an alpha value of 5% (0.05) translates to a confidence that our data falls within the
expected call frequency range 95% of the time. When a P value is less than alpha, results are
statistically significant, meaning we fail to reject the presence of a target species; the smaller the
P value, the stronger the evidence in support of the target species presence. Any probability
less than 0.05 is statistically interpreted to mean that the call belongs to that species. If bat call
files were identified by the software package as belonging or potentially belonging to the NLEB,
they were manually examined by Lauren Hooten or Stephen Lindsay, both trained bat acoustic
experts, for a final determination. Their resumes are attached at the end of the document.
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4

Results

4.1 Deployment Details
A total of 206 locations were surveyed, consisting of 177 1-km segments along the ROW and 21
access roads, and eight station footprints. There are a total of 229 1-km segments along the
aboveground portion of the ROW. Forty-three of these segments were not surveyed as
engineering plans currently call for no clearing in these areas. Nine segments were not
surveyed due to lack of access. Access issues resulted primarily from waterbodies and/or
extensive wetlands that could not be crossed, and, in a few cases, by landowner permission
issues. The survey route was divided into north, central, and south groupings. Segments were
numbered in the order they were surveyed within each grouping, as detailed below, and are
therefore not consecutively numbered by their position in the Project Area. The location of each
detector within each segment, access road, transition station, converter station, and substation
are shown in Figures A-1 through A-3.
Surveys were conducted between May 26, 2015, and August 9, 2015, as follows:


May 26 to May 31: Three segments (577 in New Hampton, 559 in Franklin, 510 in
Deerfield) with suitable habitat for the eastern small-footed bats were surveyed initially,
along with Transition Stations 5 in Bethlehem and 6 in Bridgewater, the Franklin
converter station, and the Deerfield substation.



June 2 to July 1: The northernmost section of the Project Area, the proposed new ROW
was surveyed, working from Dummer north to Pittsburg. This section consisted of
Segments 1 through 44 and Segment 65 (see Figure A-1; Segments 45 through 64 were
excluded because that portion of the line will be constructed within an existing road
ROW) and requires no tree clearing. The last detectors in Pittsburg were retrieved July 1.
A few transition stations and segments in the northernmost section were resurveyed later
in July for an additional night (or two) for segments that only had data for one successful
survey night.



July 13 to 31: The southernmost section (Figure A-3) was surveyed working north from
Deerfield to Bridgewater. This section consisted of survey Segments 500 through 594. A
few segments were not surveyed as no clearing will be needed during construction or
due to access issues.



August 1 to 9: The central section (Figure A-2) was surveyed working from Dummer
south to Bethlehem. This section consisted of survey Segments 200 through 268.
Segments 251 through 268 were not surveyed as no clearing is required during
construction, and two additional parcels had no access.

All detectors followed the same programming and set up criteria. The detectors were
programed to run from 19:32 UTC until 6:01 UTC the following morning. Specifications of the
detectors and microphones used are summarized in Table 1 above. One acoustic detector was
placed in each 1-km segment for 2 nights to capture a total of 2 detector nights per segment.
Access roads required one detector for 2 nights (except for two access roads which were longer
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than one kilometer, which required two detectors for two survey nights). All detectors were
placed more than 200 m apart, as per the USFWS Guidelines. A summary of the survey
conditions for each of the recording nights is given by town in Appendix B, and the hourly
weather conditions for each site (using the closest NOAA weather station) are available in
Appendix C. Photos of the detector set ups at each site are presented in Appendix D.
To conform to the USFWS 2015 Guidelines, all surveys required 2 nights of data collected under
acceptable weather conditions, as described in Section 2.0. Of the 206 locations surveyed, 22
(11%) had only 1 night of acceptable weather, and 8 (4%) had no nights of acceptable weather.
Most of these sections were in the northern part of the Project Area, and were surveyed in early
June, when the weather was rainy and unseasonably cool. Most sites with only one acceptable
weather night were surveyed 3 or 4 nights in an attempt to meet the weather standards. All
sites with no successful weather nights were surveyed for a minimum of 4 nights, and up to 5
nights, in an attempt to meet the weather standards. Bat calls were recorded at all of the sites
where none of the survey nights met the weather standards. Bat calls of at least one species
were recorded at 15 of the 22 sites where only one of the survey nights met the weather
standards. It should also be noted that all 14 of the survey sites where no bat calls of any
species were recorded were in the northern survey section (see Appendix B, Towns of Pittsburg,
Clarksville, Stewartstown, Dixville, Millsfield, and Dummer). The sites that had no bat calls of
any species were evenly divided between sites with only one acceptable weather night (seven
sites) and sites with two acceptable weather nights (seven sites).

4.2 Survey Results
Bat calls of at least one species were recorded at 192 of the 206 survey sites. Nineteen of the
sites surveyed have potential NLEB calls based on the electronic review by Kaleidoscope Pro
software. Calls from all of NH’s other known resident species, consisting of big brown bat
(Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans), hoary bat (Lasiurus cinereus),
eastern red bat (Lasiurus borealis), eastern small-footed bat (Myotis leibii), little brown bat (Myotis
lucifugus), and tri-colored bat (Perimyotis subflavus) were also recorded with P values of less than
0.05 in in multiple locations.
Table 2 lists the 19 sites that had P values of less than 0.05 for NLEB. These locations are
depicted in Figure A-4, and deployment conditions at these 19 sites, including habitat and
weather, are summarized in Appendix E. The calls at these 19 sites were subsequently
examined by a bat call analysts, as discussed below. With the exception of the state listed
endangered eastern small-footed bat, other species were only evaluated by a call analyst when
they were part of a data set that contained potential NLEB calls. Manual evaluation of the calls
at the four locations where eastern small-footed bats were potentially present confirmed this
species at one location in Deerfield (Segment 510).
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A summary of the call analysts’ evaluations of all the bat calls from the 19 potential NLEB
locations is presented in Appendix E. Of the 19 segments (9% of surveyed segments) that the
Kaleidoscope Pro software determined to potentially have NLEB, follow-up manual analysis
confirmed the NLEBs call on just one of these locations: Segment 510 in Deerfield (Table 2).
NLEBs could not be ruled out at 13 additional survey locations: Access Road EE in Millsfield,
and Segments 206 in Stark, 237 in Whitefield, 576 and 590 in New Hampton, 551 in Northfield,
542 in Canterbury, 539 in Concord, 513 and 517 in Allenstown, and 500, 502, and 507 in
Deerfield (Figure A-4). While some of potential NLEB calls identified by the software could
clearly be classified as from another species by the analysts, the majority were ambiguous and
could not be confirmed or definitively discounted as NLEB.

4.3 Habitat Assessment
As described by the USFWS Interim Guidance, suitable summer habitat for NLEB consists of a
wide variety of forested/wooded habitats where they roost, forage, and travel, and can also
include some adjacent and interspersed non-forested habitats such as emergent wetlands and
adjacent edges of agricultural fields, old fields, and pastures. This includes forests and
woodlots containing potential roosts, i.e., live trees and/or snags ≥3 inches dbh that have
exfoliating bark, cracks, crevices, and/or cavities, as well as linear features such as fencerows,
riparian forests, and other wooded corridors. These wooded areas may be dense or loose
aggregates of trees with variable amounts of canopy closure. Individual trees can be considered
suitable habitat when they exhibit characteristics of suitable roost trees and are within 1,000 feet
of other forested/wooded habitat.
In general, the entire Project Area provides habitat that is potentially suitable for NLEBs. The
existing ROW is largely surrounded by forest cover that varies somewhat in age, but is
predominantly mature second growth. Most trees around this portion of the Project Area are
greater than 3-inch dbh and trees with suitable characteristics for roosting are present at varying
densities. The majority of new ROW requires clearing of existing forest. This cover is
predominantly second growth, but generally of a younger age class than in the existing ROW
portion of the Project Area. Logging activities are more prevalent and intensive in the northern
portion of the Project Area. There are sections of the new ROW that appear to have been cut
within the last 1 to 10 years, and most trees present in these locations are less than 3-inch dbh.
Sections with older, larger trees generally have a low amount of structure (exfoliating bark,
cracks, crevices, and/or cavities) that would provide suitable roosting habitat. However, older,
larger trees are scattered throughout this portion of the Project Area, and some roosting
opportunities are available in or close by to nearly all locations within the new ROW.
The habitat at the 19 detectors locations where the Kaleidoscope Pro software identified
potential NLEB calls is described in below in Table 3. A description of the habitat at all detector
locations, including the potential NLEB locations, is summarized by town in Appendix B.
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Conclusion

NLEB calls were confirmed in only one location in the Project Area, but could not be ruled out
at 13 additional locations. Additionally, NLEBs also cannot be ruled out at segments where
survey was not conducted due to lack of access.
Northern Pass is committed to avoiding a take of this federally listed species, and will follow
guidance form USFWS on the best way to achieve this goal. The data presented in this report
provides the basis for this discussion with USFWS. Additionally, NLEBs are state listed as
threatened, and this report will also be provided to NH Fish and Game for their consideration.
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Summary
Ultrasonic acoustic surveys were conducted to inventory bat species along the Northern Pass
transmission project corridor (Project Area). The surveys were designed to sample for the
federally threatened northern long-eared bat (Myotis septentrionalis), but the survey also served
to evaluate the presence of the state-endangered eastern small-footed bat (Myotis leibii; MYLE).
All data collected was inspected for calls from MYLE, and some survey locations were chosen
specifically to monitor habitat that was suitable for MYLE as well as northern long-eared bats.
The Project Area was surveyed between May 26 and August 9, 2015. A total of 206 locations
were surveyed, consisting of 1-km segments along the above ground sections of the Project
corridor, access roads, and transition station, converter station, and substation footprints. Bat
calls were recorded at all but 15 (93%) of segments surveyed. Three segments (1%) were
determined to have MYLE calls based on automated analysis by the Kaleidoscope Pro software,
and manual review subsequently confirmed MYLE calls at one of these locations (Segment 510
in Deerfield). Additional species likely to be present at one or more locations throughout the
Project Area, based on the Kaleidoscope Pro analysis, included all of New Hampshire’s known
resident species, consisting of big brown bat, silver-haired bat, eastern red bat, hoary bat, little
brown bat, northern long-eared bat, and tri-colored bat.
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1 Project Overview
This report summarizes the results of field surveys conducted by Normandeau Associates, Inc.
(Normandeau) for MYLE, listed by the State of New Hampshire as endangered, in the Northern
Pass transmission project (Northern Pass or Project) area.
Northern Pass is a proposed 192-mile transmission project that will carry 1,000 MW of
renewable hydroelectric power from Canada to New Hampshire (NH) and greater New
England. The proposed Project route follows existing Public Service of New Hampshire
(“PSNH” d/b/a Eversource Energy) transmission line right-of-way (“ROW”), or public road
ROW for over 80% of its length. The Project will construct 158 miles of direct-current (DC)
transmission line in New Hampshire from the Canadian border in the town of Pittsburg, NH
which alternates between overhead and underground line in existing and undeveloped ROW to
a converter terminal to be built in Franklin, NH. The proposed 17-acre converter terminal will
be constructed to convert the 320-kV, DC transmission line to a 345-kV AC transmission line.
The AC line will then continue overhead for 34 miles within existing PSNH ROW through the
Towns of Northfield and Canterbury, the City of Concord, and the Towns of Pembroke and
Allenstown to the Deerfield Substation in the Town of Deerfield (Figure 1). There, it will
connect to the New England power grid, which serves all customers in the region.
Approximately 78 miles of existing transmission lines of various voltages that share the existing
ROW will be relocated within the existing ROW to make room for the new line. Upgrades to
existing AC facilities (“AC System Support facilities”) are required at the Deerfield Substation
in Deerfield and the Scobie Pond Substation in Londonderry, where expansions of the existing
facilities are planned; and also small modifications for the two existing 345kV lines between the
Deerfield and Scobie Pond Substations. Upgrades to these lines do not require the construction
of new transmission line, but will involve minor temporary land disturbance.
The Project is within the range of the state-endangered MYLE, which commonly roosts in rock
crevices during its active season, and may hibernate in some of these crevices as well. The
Project has the potential to affect this type of habitat where structures will be placed on or
adjacent to rocky outcrops. Impacts may occur during construction as a result of blasting,
drilling, or vibration due to heavy equipment. Impacts could consist of disturbance due to
vibration, crushing if rock shift occurs when bats are present, or loss of habitat if shifting rocks
close or eliminate suitable roosting areas. Because MYLEs commonly squeeze into tight spaces
to roost, it is unlikely that rock shift would eliminate all potential roosting locations.
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Methods

The survey was conducted in conformance with the methods and approach outlined in the
USFWS’ 2015 Range-wide Indiana Bat Summer Survey Guidelines (Guidelines), which are also
applicable to summer surveys for northern long-eared bats. There are no agency-approved
survey standards for MYLE. We used professional judgment to apply the USFWS guidelines to
MYLE, and adhering to these guidelines ensured that data was collected and analyzed in a
standardized and agency-accepted manner. The field survey and the data analysis were
conducted by personnel trained and qualified to conduct their respective tasks.

2.1

Survey Locations for MYLE

The locations of rock features that could potentially provide MYLE roosting habitat, including
rocky outcrops, exposed ledge, and large boulders were identified throughout the Project Area.
Areas identified in the field or through aerial photography as having potentially suitable habitat
were subsequently cross checked with the June 2014 Project plan sheets created by Burns and
McDonnell, which depict preliminary proposed construction locations. Rocky outcrops that
coincide with the construction footprint were identified and then field checked for their
suitability to provide roosting habitat. Suitability was based on 1) the presence of cracks and
crevices where bats could gain protection from the elements and predators while roosting; 2)
the accessibility of these features to flying bats, i.e. they could not be obstructed by adjacent
vegetation; and 3) a southern trending exposure to provide the sunshine and warmth that
roosting bats prefer.
Additionally, the entire Project Area was surveyed for northern long-eared bats, and the data
collected at all these locations was screened for MYLE calls. Survey locations for this treeroosting bat consisted of locations throughout the Project Area where tree clearing is required
as part of Project construction. These areas include:
x
x
x
x

the portion of the Project Area where new ROW will be constructed and existing forest
cover will be cleared;
the portions of the Project Area where existing ROW will be widened;
access roads that require clearing to accommodate construction equipment; and
the footprints of various supporting infrastructure, including transition stations,
converter stations, and substations.

Note that there were some portions of the existing ROW that require no widening and these
areas were not surveyed, and no surveys were conducted in the portion of the Project Area
where the transmission lines will be buried. Additionally, not all access roads and transition
stations require clearing, so only the subset of those facilities that require clearing were
surveyed.

2.2

Detectors and Their Deployment

Normandeau conducted surveys using full-spectrum ultrasonic acoustic detectors. Data was
collected at all survey locations for two nights that met the USFWS Guideline’s weather
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2.4

Call Analysis

The entire call analysis process was managed via Normandeau’s ReBAT® data management
system, which tracks each acoustic recording file after upload and stores results in a MySQL
database. Each acoustic file was processed as required by the 2015 Guidelines using
Kaleidoscope Pro, one of the USFWS-approved automated bat call classification software
packages. The software analyzes bat calls and determines the probability (or “likelihood of
presence p (probability) value”) that they were made by a certain bat species. Statistically
speaking, an alpha value of 5% (0.05) translates to a confidence that our data falls within the
expected call frequency range 95 percent of the time. When a P value is less than alpha, results
are statistically significant, meaning we fail to reject the presence of a target species; the smaller
the P value, the stronger the evidence in support of the target species presence. Any probability
less than 0.05 is statistically interpreted to mean that the call belongs to that species. If bat call
files were identified by the software package as belonging or potentially belonging to the
MYLE, they were manually examined by Lauren Hooton or Stephen Lindsay, both trained bat
acoustic experts, for a final determination. Their resumes are available in Appendix D. Because
MYLE are uncommon, any sites that the software identified as potentially having small-footed
bat calls, even if the p value was greater than 0.05, was manually examined to determine if they
were valid IDs.
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Results

3.1

Deployment Details

Based on the habitat analysis described in Section 2.1, 24 locations with potentially suitable
MYLE roosting habitat were identified within the Project Area. Field checks of the locations
which coincided with a power line structure footprint yielded three locations with suitable roost
characteristics. Detectors were placed at these three locations, oriented to monitor rocky habitat
features that have the potential to be disturbed during construction.
Overall, 206 locations (Figures A1 –A3, Appendix A) in the Project Area were surveyed for bats
as part of the northern long-eared bat survey. These locations consisted of 177 1 km segments
along the ROW, 21 access roads, and eight station footprints. Forty-three additional segments
were not surveyed as engineering plans currently call for no clearing in these areas. Nine
segments were not surveyed due to lack of access. Access issues resulted primarily from
waterbodies and/or extensive wetlands that could not be crossed, and, in a few cases, by
landowner permission issues. Note that survey locations are numbered in the order that they
were surveyed and are therefore not numbered consecutively. Sites that were specifically
surveyed for small-footed bats were located in Deerfield, New Hampton, and Franklin:
Structure 259 (Segment 510) in Deerfield, Structure DC-1185 (Segment 577) in New Hampton,
and Structure 325 in Franklin (Segment 559). These sites were all surveyed between May 26th
and 29th.
All detectors followed the same programming and set up criteria. The detectors were
programed to run from 19:32 UTC until 6:01 UTC the following morning. Specifications of the
detectors and microphones used are summarized in Table 1. One acoustic detector was placed
in each 1-km segment for two nights to capture a total of two detector nights per segment.
Access roads required one detector for two nights (except for two access roads which were
longer than one kilometer, which required two detectors for two survey nights). All detectors
were placed more than 200 m apart, as per USFWS guidelines. The hourly weather conditions
for each site using the closest NOAA weather station are available in Appendix B. Photos of the
detector set ups at each site are presented in Appendix C.
To conform to the USFWS 2015 Guidelines, all surveys required two nights of data collected
under acceptable weather conditions, as described in Section 2.0. The summarized weather data
for the three sites surveyed specifically for MYLE, as well as sites which had incidental MYLE
calls identified by Kaleidoscope Pro (including those with p-values > 0.05, which are statistically
insignificant), are shown below (Table 2).
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Figure 0–1.

Deerfield structure 259, cone of
detection.

Figure 0–2.

Deerfield structure 259, facing
north.

Figure 0–3.

Deerfield structure 259, facing
east.

Figure 0–4.

Deerfield structure 259, facing
south.
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Figure 0–5.

Deerfield structure 259, facing
west.

Figure 0–6.

Franklin structure 325, set up.

Figure 0–7.

Franklin structure 325,
cone of detection.

Figure 0–8.

Franklin structure 325,
facing north.
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Figure 0–9.

Franklin structure 325,
facing east.

Figure 0–11. Franklin structure 325,
facing west.
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facing south.

Figure 0–12. New Hampton DC1185, set up.
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Figure 0–13. New Hampton DC-1185,
cone of detection.

Figure 0–14. New Hampton DC-1185,
facing north.

Figure 0–15. New Hampton DC-1185, facing
east.

Figure 0–16. New Hampton DC-1185,
facing south.
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Figure 0–17. New Hampton DC-1185,
facing west.
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Summary of Winter Tracking Survey Results in the Northern Pass
Project Area, 2011 - 2013
1. Introduction
The New Hampshire Fish and Game (NHFG) Department recommended that tracking surveys be
conducted for American marten and Canada lynx in areas of spruce/fir cover within the proposed
Northern Pass project area (see Appendix A). Consistent with this recommendation, a plan was
developed to conduct tracking surveys during the January-March period. This plan was approved by
NHFG, with an additional request that the location of all bobcat tracks encountered during the course of
the surveys be recorded. Surveys were conducted in 2011, 2012, and 2013. The survey locations and
results of the surveys are described below and depicted in Figure 1.
The goal of the tracking survey was to document the presence of the lynx (Federally Threatened, State
Endangered) and/or marten (State Threatened) within the project area, by conducting track surveys in
representative segments of appropriate habitat. New Hampshire is known to host a breeding
population of marten (NHFG 2006a), and New Hampshire Natural Heritage Bureau (NHNHB) records
indicate that marten have been recorded at multiple locations within 800 m of the proposed ROW. Lynx
were regularly trapped in low numbers in New Hampshire until the season was closed in 1971, and lynx
and lynx tracks have occasionally been confirmed in the state since that time (NHFG 2006b), including
during the 2011 tracking survey conducted for the proposed project. While there are no confirmed
records of lynx breeding in New Hampshire as of April 2013, two separate sightings in fall 2011 of
multiple lynx traveling together in Coos county suggest that breeding may recently have occurred.

2. Methods
Survey locations were a sub-sample of the spruce/fir habitat available throughout the project area.
Locations for survey were chosen to maximize the likelihood of finding the target species. Although
these species may be found in a variety of cover types, extensive, relatively undisturbed areas of
spruce/fir cover were selected as representative of the “best” locations for lynx and marten. Survey
locations were identified using the following criteria:
x Spruce/fir dominated on both sides of the ROW within an 800 m buffer, based on NHWAP
mapping (NHFG 2010).
x ROW not parallel to (within 250 m of) a State or Interstate highway.
x Landscape with the 800 m buffer was primarily undeveloped.
x Access to the area could be achieved reasonably and safely.
Survey methods were developed based on a protocol (Squires et al. 2004) used by the US Forest Service
to detect lynx in the intermountain west. NHFG approved this approach, and also requested that we
record the location of any bobcat tracks observed. USFWS reviewed the approach and requested that
samples of any potential lynx hair or scat be collected if available, and submitted for genetic analysis,
and that the location of high quality snowshoe hare habitat and potential lynx denning habitat be noted.
All of these recommendations were implemented as part of the survey methodology

All track identifications were made by staff certified in track and sign identification by the CyberTracker
North America evaluation system (http://trackercertification.com/ ), using the protocol described
below:
x Locations of target species’ tracks were collected by GPS. In addition to location, each GPS track
file recorded an ID number, species, date, direction of travel, snow conditions, cover type, and
general vegetation structure.
x Track identifications were documented on standard data sheets designed for the project.
x For each target species track observed, notes on track size and gait length were taken, and the
track was photo-documented.
Additionally, to the extent possible, based on snow conditions and safety considerations:
x Sites/transects chosen for tracking were visited three times over the course of the tracking
period.
x Surveys were conducted at least 24 hours after a snow/wind event that created a soft snow
substrate that easily accepted track impressions.

3.0 2011 Winter Track Survey Results
3.1 2011 Survey Locations
In 2011, track surveys were conducted in five locations along existing ROW that is part of the proposed
project in the towns of Whitefield, Dalton, Lancaster and Northumberland. All survey areas were
accessed from locations where the existing ROW crosses a public road. Each survey location is listed
below by the public roads which provided access, and for each location, the route was walked through
from one end to the other. The five locations, from south to north, are as follows:
x Forest Lake Road, Whitefield to Evergreen Drive, Whitefield
x Evergreen Drive, Whitefield to Far Away Road, Dalton
x Hatfield Drive, Whitefield to Nutting Road, Whitefield
x Nutting Road, Whitefield to Wesson Road, Lancaster
x North Road, Lancaster to Page Hill Road, Northumberland
3.2 Survey Results
Tracking surveys were conducted from January 10 to February 23 in 2011. In general, weather and snow
conditions during the survey period made the tracking effort challenging. Days with no snowfall for the
preceding 24 hour period were uncommon throughout the work period, and some tracking sessions
were conducted after low amounts (< 1 inch) of very light powder accumulated overnight on top of the
snow base. This light powder snow did not totally obscure tracks and could generally be blown or dusted
out of track impressions to observe detail. Deep, unconsolidated snow base conditions also made travel
along the forest edge of the ROW, where presumably the greatest number of tracks would be observed,
challenging for the surveyors. Even with snowshoes the surveyors consistently sank in to the snow up to
mid-thigh, making forward progress very difficult. For this reason, the majority of the survey efforts
were confined to snow mobile trails within the ROW. These trails generally run down the middle of the
ROW and provided a reasonably good view of both wooded edges in most locations. The surveyors left
the snowmobile trails as needed to examine tracks of interest in greater detail. The dates of survey of
each section in 2011 are provided in Table 1. The locations where marten, lynx, and bobcat tracks were
recorded in 2011 are depicted in Figure 1 (Appendix B).

Table 1. Locations and dates of completed tracking surveys in 2011
Section
Length
1st Survey
1.5 miles
Jan 10
1. Forest Lake to Evergreen
1.5 miles
Jan 10
2. Evergreen Drive to Far Away Road
3 miles
Jan 15
3. Hatfield Drive to Nutting Road
3 miles
Jan 11
4. Nutting Road to Wesson Road
4 miles
Jan 25
5. North Road to Page Hill Road

2nd Survey
Jan 15
Jan 15
Jan 31
Jan 30
Feb 4

3rd Survey
Jan 30
Jan 31
Feb 22
Feb 23
Feb 16

Marten tracks were observed in four locations, and probable marten tracks in two additional locations.
Four sets of lynx tracks were recorded on the same day, crossing the ROW in the same general location,
and are assumed to have been made by the same animal, as all tracks observed appeared to be about
the same age. Bobcat tracks were recorded at low densities essentially throughout the survey area.
In general, tracks from all types of wildlife were common and observed throughout the surveyed areas.
In addition to the species noted above, tracks from moose, deer, coyote, red fox, otter, snowshoe hare,
mink, weasel, fisher, porcupine, turkey, grouse, and mice were observed. Deer tracks were generally
restricted to NHFG-mapped Deer Wintering Areas (DWAs), but were abundant in these locations.
Habitat suitability for the target species was not assessed during the 2011 surveys. American marten,
Canada lynx, and bobcat are forest dependent species, and the surveyors had permission to enter the
ROW easement area only, which was largely cleared. Not enough of the forest adjacent to the cleared
ROW could be accessed and observed to accurately evaluate habitat suitability for these species.
Accurately evaluating habitat suitability for, and abundance of, snowshoe hare was also not possible. All
snowshoe hare tracks and sign were observed on the ROW edge only, and we could not determine the
extent of off-ROW use and habitat without entering the adjacent forest.

4.0 2012 Winter Tracking Survey Results
4.1 2012 Survey Locations
As described below, in 2012, track surveys were conducted in one location along the existing ROW in the
towns of Stark and Dummer. Additionally, two locations were surveyed in Colebrook; however, these
surveyed areas are no longer within the project area presently under consideration
Stark and Dummer ROW – This survey area is a portion of an existing PSNH transmission line ROW in
the Towns of Stark and Dummer, and could be accessed from Bell Hill Road and Paris Road, in Stark. The
survey area extended to the east, beyond Paris Road, so the surveyors also had to walk out and back on
a portion of this survey transect. Because this survey area was located in an existing ROW, woody
vegetation did not impede the surveyors and the entire transect could be walked during a single day.
Outside the Current Project Area – these undeveloped parcels lie to the east and west of Diamond Pond
Road, just south of the Colebrook/Stewartstown line. Diamond Pond Road provided the only access to
these parcels, so the surveyors had to walk out from and back to the road to conduct the survey. A
digital file of the proposed ROW route was uploaded to a Trimble GEO GPS device and used to guide the
surveyors’ route. Because the parcels are undeveloped and heavily vegetated, the surveyors moved

slowly, and the east and west parcels were surveyed on separate days to ensure sufficient day light, and
for safety considerations.
4.2 2012 Survey Results
Track surveys at the Dummer/Stark location were conducted from February 3 through March 2 in 2012.
In general, weather and snow conditions during the survey period made the tracking effort challenging.
Warmer than average temperatures and below average precipitation limited snow fall events and
created ice crusts that were unsuitable for tracking. Because of the lack of suitable tracking conditions,
the final survey was conducted less than 24 hours after a major snow fall event, as rain was predicted to
occur before a full 24 hours could elapse. The dates of survey of this section are provided in Table 2.
Table 2. Locations and dates of completed tracking surveys in 2012
1st Survey 2nd Survey
Section
Length
2.5 miles
1. Stark- Dummer
Feb 3
Feb 28

3rd Survey
March 2

No lynx tracks were observed at any location in 2012. Marten tracks were also not observed at the
Stark/Dummer location, although they were observed on the Colebrook parcel, east of Diamond Pond
Road. Bobcat tracks were observed on two occasions, once in Stark, and once in Colebrook, west of
Diamond Pond Road. Additionally, tracks from coyote, red fox, deer, moose, grouse, turkey, weasel,
fisher, mink, red squirrel, and snowshoe hare were also observed. Tracks from all species were generally
not abundant, likely due to the sub-optimal tracking conditions. The locations where marten and bobcat
tracks were recorded in 2012 are depicted in Figure 1 (Appendix B).

5.0 2013 Winter Tracking Results
5.1 Survey Locations
In 2013, track surveys were conducted in three locations along the proposed ROW in the Towns of
Millsfield and Dixsville. The proposed ROW in these towns is currently undeveloped, and a digital file of
the proposed ROW route was uploaded to a Trimble GEO GPS device and used to guide the surveyors’
route. For safety, the survey focused on representative locations with the most reasonable access, and
the survey should be considered a sample of the available, suitable habitat. The three locations surveyed
are described below.
Millsfield Pond Area – This area extended roughly from where the ROW crossed Millsfield Pond Brook
to the saddle between Mt Patience and Mt Metalak. This area is a mix of hardwood and spruce/fir
stands, and was initially accessible as Signal Mountain Road was maintained for vehicular traffic for a
logging operation during the early part of 2013. The surveyors drove to the survey area by truck, then
walked out from and back to the road to conduct the survey. This area was surveyed twice before
weather conditions and lack of maintenance made the road into the survey area impassable by truck.
Dixville, Sugar Mt and Nathan Pond – This area includes the highest elevations of Sugar Mt. and the
relatively extensive spruce/fir stands around Nathan Pond. This area was accessible by snowmobile via
Trails 18 and 34. The snowmobile access was very efficient, and this area was surveyed three times.

Dixville, Sanguinary Ridge – This area consisted of the spruce/fir stands that are present at the higher
elevations of the ridgeline. The base of the ridge is accessible by snowmobile from Trail 18, and then the
ridgeline is accessed on foot. Because this area is difficult to access, it was not considered for survey
until access to Millsfield Pond was lost. As a result, it was visited twice.
5.2 Survey Results
Track surveys were conducted from January 18 through February 26 in 2013. In general, weather and
snow conditions during the survey period created good to excellent tracking conditions, and provided
good, precipitation-free windows to conduct the surveys. A significant rainfall event in late January
followed by numerous light snow falls created a dense, supportable crust covered with a relatively thin
layer of powder which took detailed track impressions from all type of wildlife, and made foot travel
relatively easy. Snow depths slowly increased over the crust throughout February, and by the end of
February, foot travel, especially on steep slopes was difficult. The dates of survey of each section are
provided in Table 3. The locations where marten and bobcat tracks were recorded in 2013 are depicted
in Figure 1 (Appendix B).
Table 3. Locations and dates of completed tracking surveys in 2013
1st Survey 2nd Survey
Section
Length
2.0 miles
1. Millsfield Pond Area
Jan 18
Feb 5
0.5
miles
3. Sugar Mt/Nathan pond
Feb 7
Feb 15
0.25 miles
4. Sanguinary Ridge
Feb 14
Feb 26

3rd Survey
Feb 26
-

No lynx tracks were observed at any location in 2013.
Marten tracks were not observed on the Millsfield Pond transect. Snowshoe hare and grouse tracks and
sign were abundant throughout this transect, especially in the area where the ROW passes between
Bragg Pond and Long Pond. Snowshoe hare sign included abundant tracks and pellets, as well as clipped
twigs and stripped saplings and fallen branches. One hare was directly observed. Grouse tracks were
abundant and forms in the snow as well as droppings were also observed; over twenty grouse were
flushed during the course of the two surveys conducted at this location. In addition to snowshoe hare
and grouse sign, moose sign was also abundant in this area, including tracks, beds, pellets and fresh
browse.
Fresh marten tracks were common around Nathan Pond, and appeared to be made by two different
individuals, based on size. Tracks from a wide variety of species were observed around Nathan pond,
including moderate numbers of tracks from potential prey species (grouse, red squirrel, mice, snowshoe
hare) and moderate numbers of tracks from potential marten competitors (coyote, red fox, fisher,
weasel). No marten tracks were observed on Sugar Mt., but snowshoe hare tracks were common, and a
set of bobcat tracks was also observed.
Fresh marten tracks were observed on Sanguinary Ridge. Accessing the ridge was challenging due to
snow depths and steepness, and the extent of the ridge that was observed was therefore limited. The
only other tracks observed were fresh grouse tracks. The marten tracks observed were likely from the
same individual, and traveled widely, from about mid-elevation on the ridge to the highest point were
the proposed ROW crosses. Moose browse is extensive and relatively heavy in some locations at the

higher elevations on the ridge, but no moose tracks were observed and the freshest browse likely dated
from late fall or early winter.
5.3 Dummer Pond Road
In addition to the locations in Millsfield and Dixsville, a location in Dummer was surveyed in 2013. This
area consisted of the first four miles of Dummer Pond Road, an unpaved forest road which is plowed in
winter. Dummer Pond Road runs within ¼ mile of and parallel to the proposed ROW to the west, and is
located adjacent to, but not within, an extensive area of spruce/fir forest to the east, that includes an
NHFG-mapped deer yard. This location was surveyed as it presented an opportunity to survey a
relatively large area efficiently, increasing the probability of observing lynx. Lynx are highly mobile and
are documented to cross a variety of habitats as they move across the landscape. Dummer Pond Road
was surveyed by driving at roughly 10 mph, with a passenger noting all tracks along the side of the road
or crossing the road. Two surveys were conducted at this location, on days when daylight remained after
conducting surveys on foot at other locations. No marten or lynx tracks were observed along Dummer
Pond Road, but tracks from a wide variety of wildlife were observed, including deer, moose, coyote,
fisher, turkey, and all common, smaller prey species.

7.0 Summary of Winter Tracking Survey Results
Based on the results of these tracking surveys conducted in 2011, 2012, and 2013, American marten
occupy both low and high elevation spruce fir forests in Coos County, and appear to be relatively widespread. These results, in combination with NHB data suggest that any suitable habitat for Marten within
the Project Area should be treated as occupied by this species. Suitable marten habitat is defined by
canopy closure, as well as vertical and horizontal structure, and varies by season due to the effects of
snow and leaves.
The results of the 2011 tracking survey, in combination with other 2011 data from NHFG, suggest that
Canada lynx are present at low densities in Coos County. Observations of habitat along the undeveloped
survey routes in 2012 and 2013 indicate that suitable snowshoe hare habitat is widespread and that a
limited amount of potentially suitable lynx denning habitat is present. The locations and extent of
potential denning habitat in the undeveloped ROW will be further evaluated during the snow free
season.
The survey results also demonstrate that bobcats are present throughout the Project Area, particularly
at lower elevations. Observations of habitat along the survey routes indicated that potential prey
species of bobcat are present throughout the Project Area, but few habitat features (e.g., rocky
outcrops, dense forested wetlands) of high value for denning or resting were observed.

8.0 References
NHFG. 2006a. New Hampshire Wildlife Action Plan. American Marten (Martes Americana) Species
Account.
NHFG. 2006b. New Hampshire Wildlife Action Plan. Canada Lynx (Lynx canadensis) Species Account.
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1 Introduction
The Karner blue butterfly (Lycaeides melissa samuelis) (Kbb) is federally and State listed as
endangered. Based on the decline of the Kbb across its historic range, it was federally listed as
endangered in 1992. Since that listing, the known population in Concord, NH, was determined
to be extirpated in 2000 and then reintroduced in 2001. A variety of partners have contributed to
the restoration efforts, including NH Fish and Game (NHFG), the NH Army National Guard,
U.S. Fish and Wildlife Service (USFWS), and the City of Concord. NHFG continues to manage
and coordinate a captive rearing program to supplement natural reproduction within the
reintroduced population. Currently, Kbbs are known to be present within the Project Area, and
with guidance from NHFG, Eversource adjusts management practices in the occupied portions
of the right-of-way (ROW) to benefit this species.
In an April 29, 2015, meeting between the USFWS, NHFG, representatives of the Project, and
representatives of the Department of Energy (DOE), there was general agreement that direct
impacts to Kbbs due to Project construction should be evaluated by determining what percent
of the population currently present in the Project area will be impacted, and that this evaluation
should be made by determining the average number of Kbb eggs/stem of wild lupine (Lupinus
perennis), then estimating the number of lupine stems that will be impacted during construction.
The USFWS requested that the egg survey be conducted for the second Kbb brood of the 2015
season.
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2 Existing Information
2.1 Life History
The Kbb’s only larval food source is wild lupine (Lupinus perennis), which is listed as threatened
by the State of New Hampshire. Kbbs have two broods per year. In early to mid-April the first
brood of Kbb eggs hatch, after overwintering in the leaf litter at the base of wild lupine plants.
The larvae, or caterpillars, feed on the wild lupine and metamorphose through four instars in
three to four weeks before pupating. Pupae may be present on wild lupine, but are more
commonly attached to the twigs and leaves of other adjacent plants, or may be present in the
leaf litter. Adults emerge from the pupae in 7–11 days and the first brood is in flight from the
end of May through June. Flying adults live, on average, for 3–4 days, but sometimes up to 3
weeks. Adults from the first brood lay eggs almost exclusively on wild lupine. Eggs laid by
these adults hatch almost immediately and the second brood adults are in flight during early to
mid-July. The second brood lays about 70 percent of its eggs on wild lupine, with the remaining
eggs laid on other plants near lupine, especially grasses. These eggs then overwinter on the
vegetation under the snow. The second brood is generally much larger than the first, making
the number of eggs laid more abundant as well.

2.2 Distribution within the Project Area
Currently, Kbbs are known to be present in Concord, in and around the Concord Airport on
remnants of Pine Barrens habitat. Within the Project Area Kbbs are known to be present just to
the south of Pembroke Road, in a section of the existing ROW on the Praxair property. This area
extends from Pembroke road southwards 600 feet to the corner where the ROW turns south
east, and then another 300 feet beyond the corner (Figure 1). Standard ROW maintenance
practices create suitable conditions for wild lupine, preserving lupine in this portion of the
Concord Pine Barrens ecosystem, even as suitable conditions for lupine were lost to
development or suppression of natural disturbance (fire) in the majority of the Concord Pine
Barrens. As part of the Project’s natural resource assessments, Normandeau scientists mapped
the location of wild lupine in this portion of the ROW in 2011 and again in 2015 (Normandeau
2015). Based on this information and the proposed Project plan sheets (dated Oct 1, 2015), six
structures and their associated construction pads overlap with areas of wild lupine (Figure 1).
Additionally, portions of the proposed temporary construction access route between these
structures also overlaps with mapped wild lupine patches.

Northern Pass Transmission Project

2-1

Normandeau Associates, Inc.

Karner Blue Butterfly Egg Survey

3 Methods
3.1 Lupine Survey
As describe in the Rare, Threatened, and Endangered Plants and Exemplary Natural Communities
Report (Normandeau 2015), in July, 2015 wild lupine patches in the Project Area were identified,
flagged, and mapped using a GPS. Within each mapped patch, the total number of plants was
counted and the total number of stems was counted.

3.2 Egg Survey Timing
Kbb egg surveys were conducted for the second brood because more eggs are available to
observe and count, yielding a more reliable estimate of the average number of eggs per stem.
The survey was timed to occur towards the end of the second Kbb flight period so that most
butterflies have emerged and mated. Waiting until the flight period is completely over and all
eggs have presumably been laid is not advisable as wild lupine senesces in late July and may be
difficult or impossible to find in late summer.

3.3 Egg Survey Methods
The survey was conducted by inspecting the leaves and stems of lupine plants for Kbb eggs,
and counting the number of eggs/stem. Kbb eggs are small (0.7mm across), but have a
distinctive donut shape and are a pearly white color that shows up readily against either green
or brown foliage. Kbb eggs can be observed by the unaided eye relatively easily by trained
observers, observing in close proximity to the host plant. Egg searches for this survey were
conducted by Normandeau scientists that visited the NHFG Kbb rearing facility and were
familiar with how eggs look on the stem and leaves of wild lupine. The observers sat or kneeled
on the ground and gently moved the stems and leaves of each plant to expose all surfaces for
observation.
A subset of all lupine stems present in the assessment area was inspected for eggs. The lupine
present in the Project Area is patchy, and the density of lupine plants within each patch varies
greatly, both in terms of number of plants/patch and number of stems/plant. Within each lupine
patch, stems within 1 square meter (m2) plots were searched for Kbb eggs, with a goal of
inspecting a minimum of 50 stems/patch. For small or sparse patches, 50 stems might be all the
stems within the patch. For large or dense patches, the number of stems inspected for eggs was
only a subset of the stems present. Data were recorded on standard data sheets.

3.4 Impact Estimation
As described in Section 3.1, each lupine patch was mapped in the field using a GPS, and the
number of lupine plants and stems in each patch was counted. The number of eggs likely to be
lost was estimated, based on the number of stems that will be impacted during construction and
the eggs/stem estimated from the egg survey. The number of plants or stems that will be
impacted was estimated by overlaying the lupine patch map with the construction work
footprint Project plans using GIS. For this analysis, plants were assumed to be evenly
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distributed across the mapped patches. The number of plants impacted was assumed to be
proportional to the amount of area impacted as compared to the total area of all lupine patches.
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4.2 Egg Survey
The survey was conducted on July 23, 2015, which was at the end of the 2015 second brood
flight, but before lupine senesced. All previously mapped wild lupine patches within the
known lupine area in the ROW were surveyed.
A total of 74 1-m2 plots within the 15 lupine patches were surveyed for Kbb eggs (Table 1). The
average number of Kbb eggs per lupine stem in the egg survey plots was 0.18 (Table 2). All
stems in each plot were checked for Kbb eggs except for two plots that had over 75 stems,
where 41 and 30 stems were checked, respectively. The vegetation within the plots ranged from
dense, almost monotypic lupine, to lupine mixed with other plants (grasses, forbs, and/or
shrubs), to sparse lupine with little other vegetation. Conditions ranged from dense canopy
cover and almost full shade to full sun. The condition of the lupine ranged from almost
completely senesced to one plant that was still in bloom. Eggs were observed on stems from all
conditions. A single Kbb was observed, a female that appeared to be actively ovipositing on
lupines in a relatively sparse lupine patch located in an open, sunny area.
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5 Impact Evaluation
An estimated 330 of the 529 wild lupine plants documented in the ROW in 2015 will be affected
by Project construction (Table 2). This estimate is based on the proportion of the 28,044 sq ft
wild lupine area that will be affected by permanent and temporary direct project impacts, and
an assumption that lupine plants are evenly distributed across this area. Approximately 0.05%
(14 Sq ft) of the lupine area will be permanently impacted by structure footings. Approximately
61.0% (17,026 sq ft) of lupine area will be impacted by temporary access routes, work pads, and
areas of disturbance surrounding the work pads. The temporary impacts will not involve
digging or grading of the soil. Therefore, it is likely that at least some of the plants (which
overwinter underground) will survive in the temporary impact areas. Impact minimization
measures were developed to ensure that project impacts will not cause an unreasonable adverse
effect on the lupine population.
Based on the estimated number of plants that will be impacted there is a potential loss of 208
Kbb eggs due to construction (Table 2). Additional impacts may be incurred if the period to
restore temporary impacts requires multiple growing seasons. The length of time required for
restoration will depend in part on if the season of construction overlaps partly or fully with the
growing season.
Consultation with USFWS regarding the Kbb under Section 7 of the federal Endangered Species
Act is being undertaken by the DOE (see Appendix A). Because some life stage (adults, eggs,
larva, and/or pupae) of this species is always present in the locations known to host it, impacts
to Kbb cannot be avoided through seasonal construction restrictions, and conservation
measures beneficial to the species will be required under the ESA. According to State and
federal wildlife agencies in New Hampshire, the most efficacious net benefit to the Kbb is
protecting and improving habitat on lands in the vicinity of the impact and restoring and
managing the temporarily impacted habitat in the Project area to benefit the Kbb. Meeting the
requirements of the federal ESA will also satisfy any mitigation required by the State as stated
by NH Fish and Game (see Appendix A). Currently unmanaged parcels suitable for Kbb
management are potentially available in the vicinity of the impact area, and the management
regime needed to benefit Kbbs is well understood. Northern Pass is exploring opportunities to
acquire suitable property and/or manage existing Eversource properties or easements for this
purpose. Compensating for impacts to this species will be addressed in the final natural
resource mitigation plan for the Project.
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Appendix A.
Documentation of Agency Consultation Regarding the Karner Blue Butterfly
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Memorandum
To:
From:

Files
Lee Carbonneau

Date:

July 20, 2015

Re:

Northern Pass Project – Meeting with Heidi Holman, NHF&G 7/15/15

Sarah Barnum, Susan Hegarty and I met with Heidi Holman at NHF&G on July 15, 2015 and then
carpooled to the Karner blue butterfly captive rearing facility on the grounds of the NH National
Guard. The goal of the meeting was to get training in the identification and survey for Karner blue
butterfly (Kbb) eggs, which Normandeau will conduct in the Northern Pass ROW in Concord and
Pembroke.
Ms. Holman explained the captive rearing procedures, showed us larval and adult butterflies, and
gave us first-hand experience looking at vegetative material with Kbb eggs, which F&G personnel
had arranged for our use prior to our arrival. We discussed the Kbb work plan, including the
alternative of counting stems, rather than plants, as in some locations the plants are very dense, which
was acceptable to Ms. Holman. We discussed what was known about egg laying preferences, such as
sun or shade, stem or leaf, etc. Ms. Holman also suggested delaying the search for another week or
two, as there were not as many females flying as expected this week.
We also discussed the funding of the program, and the limiting factors in the recovery of the species.
Funding is provided from several sources, including Praxair, a landowner in the Concord Karner
population area. This company also has provided important equipment for overwintering the eggs
that should improve survival. The primary limiting factor in the recovery is currently the availability
of suitable habitat in the vicinity of the main population in the Concord airport area. Lee asked if
there would be any value to providing suitable habitat that is slightly disjunct from the main
population area, such as transmission ROW south of the managed area. Ms. Holman indicated that it
would still be of value, since any new population location that is established would continue to be
sustained and enhanced with input from the captive rearing program, just as the current population
is enhanced now. Ms. Holman indicated that all populations in the Concord area are likely to require
some level of enhancement into the foreseeable future, as the remaining suitable habitat for Kbbs in
the Concord area is likely insufficient for these populations to thrive if not managed in this way.
We left with a good search image for Kbb eggs, and gratitude to NHF&G for sharing this important
information. The work plan will be revised slightly based on things learned, and will be submitted to
F&G prior to the field survey.
www.normandeau.com
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MEMORANDUM

To:
From:
Date:
Re:

Tony Tur USFWS, John Kanter NHFG
Sarah Barnum, Normandeau Associates
May 1, 2015
Notes from April 29, 2015 Meeting Regarding Kbbs, NLEBs, and Northern Pass

The participants listed below met on April 29 at 1:00 at the USFWS’s New England Field Office
conference room to discuss the approach to estimating impacts to Karner blue butterflies as a result of
the Northern Pass project, as well as the proposed survey for northern long-eared bats in the
Northern Pass project area.
Participants: Anthony Tur, USFWS; John Warner, USFWS; John Kanter, NHFG; Dan Belin, Ecology +
Environment; Jake Tinus, Burns and McDonnell; Lee Carbonneau, Normandeau Associates; Sarah
Barnum, Normandeau Associates.
Karner Blue Butterfly Discussion
Tony stated that in spring 2014, Praxair, owner of the Concord lupine site, planted nectar plants and
lupine in ROW and the adjoining area to the east that is being actively managed to benefit Kbbs.
Since data on lupines was collected in 2011 and the populations have expanded since this time,
everyone agreed that these parcels will have to be resurveyed to determine the current extent of
lupine patches.
Tony stated that in lupine patch in Pembroke (LP-17), transient Kbb males have been observed but
there is no reproduction and it is not considered a self-sustaining population. Impacts here will not
cause take, and no further consideration of this area is needed. The Air National Guard surveys this
area periodically, and may actively manage it for Kbbs in the future, but currently no management
actions are being implemented in this location.
Tony stated that there are multiple individual populations of Kbbs in the Concord area, and they do
not function in a classic meta-population manner, as there is very little exchange of individuals
between each sub-population. The population in and around the Concord lupine patches is known as
the “Main Population”, as it was the last remaining population in the Concord area when active
management began in the 1990s. Tony indicated that immediately south of Regional Drive, there is a
population that is considered an important part of the Main Population. Lee indicated that NPT did
www.normandeau.com
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not perform studies outside of the ROW due in part to the complexity of getting permission to access
properties. The population on the Airport is now the largest population in Concord.
Tony discussed primary (lupine) vs secondary habitat (nectaring plants, grasses shrubs), and stated
that the Biological Opinion (BO) will need to address impacts to both. So the Biological Assessment
(BA) will have to evaluate impacts to both.
There was general discussion and general agreement that direct impacts to Kbbs should be evaluated
by determining what percent of the Main population will potentially be impacted by construction
activities, and that this should be evaluated by counting eggs/stem of lupine then estimating the
number of lupine stems that will be impacted during construction. The egg survey should be
conducted for the second brood, sometime in July. Exact methods and timing should be based on the
literature and the results of previous studies, especially the study conducted for the Concord Airport
by Smart Associates. The population estimate based on egg counts can also be augmented with
results of NHFG’s mark/recapture studies of adults.
Tony stated that he will send Normandeau a copy of the report produced by Smart Associates.
John K. stated that the will send Normandeau a copy of the mark/recapture study results
There was a general discussion about the practicality of reducing impacts by shifting structure
locations. Jake and Lee informed everyone that shifting the corner structure is not possible, and that
shifting other structures would have a ripple effect, causing adjacent structures to be shifted as well.
Some avoidance may be possible, but it is likely to be limited. John W. expressed that it would be a
little premature to re-engineer structure locations at this time until the data from this year’s fieldwork
is collected and analyzed. The structure locations will be reviewed once more after further lupine
survey.
There was a general discussion of how construction timing could increase or decrease impacts to
Kbbs. Winter construction would have the fewest impacts to Kbbs, and other species. Lee and Jake
stated that Northern Pass would prefer to construct during the winter, but coordinating the timing of
receiving multiple permits was difficult and that summer season construction may result from these
timing issues.
John K. stated that listed snakes, i.e., hognose and black racer, should also be considered where
looking at impacts based on timing of construction, and that impacts to hibernacula could occur in
winter. John K. asked if Normandeau had sufficient information about known locations of listed
snakes in the Project Area, and Sarah replied that she was unsure if the information she had was
comprehensive. John K. stated that he would have his staff make sure NHFG provides complete
information to Normandeau about how listed snakes use the Project Area.

There was a general discussion about calculating the amount of mitigation needed. John W. explained
that the ESA requires that a project have no significant impacts to a listed species or that if impacts
will occur, conservation measures must be implemented to create an overall net benefit to the species.
Mitigation is not the appropriate concept. There was general agreement that post-construction
restoration of on-site disturbance will provide some benefits to the species.
Sarah stated that because there will be take and some permanent loss of habitat due to the structure
footings, additional conservation measures would almost certainly be needed to provide a net benefit,
and this precipitated a general discussion of off-site conservation measures. There was general
agreement that both acquiring an off-site parcel and managing it to benefit Kbbs, and managing other
locations of the existing ROW to benefit Kbbs would be desirable from the point of view of improving
the long term survival of the overall Concord Kbb population. Tony and John K. agreed that the
current program to manage habitat for Kbbs was effective but running out of accessible land to
manage. More real estate anywhere from the Praxair site to Garvin’s Falls would be a benefit. Also,
the existing ROW can provide a dispersal corridor if more of it were managed to create suitable Kbb
habitat. PSNH has a very good track record of committing to and conducting vegetation
management to benefit Kbbs, and the agencies would view commitments to expand this type of
vegetation management as likely to be successful.
John K. stated that the federal Kbb consultation process will meet State requirements for this species,
but he noted that the other state listed species that are present in the project area will be needed to be
addressed for state permitting.
Action items resulting from the Kbb discussion:
1. Normandeau will create a work plan to:
a. survey the current extent of lupine in the portion of the Project Area that coincides
with the Concord Main Kbb population, and to
b. estimate what percent of the Main population will be impacted by construction of the
Project.
2. Tony will provide a copy of the study that estimated the Kbb population size for the Concord
Airport BA to Normandeau.
3. John K. will provide a copy of NHFG’s mark recapture study to Normandeau.
4. John K. will have his staff make sure NHFG provides complete information to Normandeau
about how listed snakes use the Project Area.
5. John K. and Tony will review map of Concord area to take a closer look at identifying
potential properties for off-site mitigation.

Northern Long-eared Bat Survey Discussion
Sarah stated that the survey methodology described in the 2015 Guidelines was clear and that she had
no questions about how to conduct the survey. Rather, she had two questions about where to conduct
the survey, based on interpretation of the Interim 4(d) rule.
First, the vast majority of the Project Area that follows an existing, cleared ROW requires no survey,
as the clearing required for the Project does not exceed 100 feet. The 4(d) rule grants an exemption
from take if clearing along an existing, cleared ROW does not exceed 100 feet. However, there are
some (less than 10) small areas (less than 200 feet in length) that do exceed 100 feet. Do these areas
need to be surveyed? Should they be surveyed under the linear or the non-linear protocol?
Second, some of the access roads that will be used in Coos County are old logging roads and will
need to be widened. How big/well maintained do these roads need to be to be considered “an
existing, cleared ROW”? If these roads are not considered existing, cleared ROW, should they be
surveyed under the linear or the non-linear protocol?
Sarah also stated she would like some guidance on how the USFWS will determine if the weather
requirements for a valid survey night are met. The Berlin NOAA weather station serves the entire
survey area which is large, and may not adequately reflect weather conditions throughout the survey
area. Lee stated that the Project could consider providing suitable weather station equipment to the
NPT project office in Groveton.
John W. stated Susi von Oettingen would provide guidance on these questions. He and/or Tony
would convey the questions to Susi, but Sarah should identify the areas along the existing ROW and
send a description of these areas and maps to Susi for her review.
John K. indicated that the State F&G would defer to the USFWS on the NLEB issues as well, and Dan
Belin indicated that the USFS had indicated the same. Dan also affirmed that the DOE team is leading
the Section 7 consultation process for all federal species and that is would run parallel with
preparation of the draft Environmental Impact Statement (EIS).
Action items resulting from the NLEB discussion:
1. Sarah will identify, describe, and map the areas on the existing ROW where clearing will
exceed 100 ft, and provide this information to Tony, who will pass it over to Susi.

Northern Pass Transmission Project
Natural Resource Agency Pre-application Meeting
September 4, 2013

Attendees:

see attached list

Tim Drew (NHDES) welcomed the attendees, passed around a sign-in sheet, and then asked attendees to
introduce themselves. Mike Wimsatt was identified as the DES point of contact for the project, as he
will not sit on the SEC. Lee Carbonneau briefly described the meeting agenda and goals, and Dana
Bisbee provided an overview of the project, recent changes, schedule, and outreach efforts. Derrick
Bradstreet described the engineering design, status, and walk downs, and Lee Carbonneau summarized
the natural resource surveys conducted for the project and mentioned the intent to provide resource
technical reports to the agencies in November. Jake distributed draft examples of USGS maps and
permitting plans were for comment and reference.
Discussion and questions ensued, with highlights summarized below.
x

x

x

x
x

x
x

Mark Kern (US EPA) suggested that it appeared that roughly 75% of the project area is presently
cleared. He asked how much additional clearing would be needed in the existing ROW. Mark
suggested screening back the wetland shading on the plans so the extent of tree canopy can be
seen through it. Quantification of clearing in wetlands will be needed.
Lori Sommer (NH DES Wetlands) expects the impact assessment and plans to be similar to those
of recently permitted PSNH projects that Normandeau has worked on. She added that we
should work with landowners to avoid and minimize impacts that would otherwise be needed
for temporary access.
Ridge Mauck and Craig Rennie (NH DES AoT) requested larger scale plans with proposed grading
and E&S controls for the AoT application package. The entire project, including structure
locations, access road improvements, laydown areas, helicopter pads, etc. will need to be
addressed in the application. Ridge indicated that one application is needed. Soil survey for the
converter terminal site will be needed, but a soil survey waiver for the rest of the line can be
requested.
Changes in hydrology associated with any grading and clearing, particularly in the north, will also
need to be addressed in the AoT application, with dispersal of peak flows the primary goal.
Collis Adams (NH Wetlands) mentioned that the DES air resources division was not represented
at the meeting, and mentioned that fuel storage, use of temporary generators, etc. should
consider air quality effects.
Tim Drew asked if there were hazardous waste sites known along the route.
Dave Keddell (US ACE) requested that technical reports be provided on DVDs.

x

x

x

x

x
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Maria Tur (US FWS) inquired about possibility of other projects connecting into the HVDC line.
Derrick explained that it was only possible to tie into the project on the AC portion of the line,
i.e., from the Franklin S/S to the end of the line in Deerfield. Since time has elapsed since the
prior USFWS review, Maria suggested that Normandeau submit another request for USFWS
review that includes the areas north of Lost Nation and south of Deerfield. USFWS will also
expect an Effects Determination for the Karner Blue Butterfly and Canada Lynx. The role of the
DOE in the section 7 Consultation was discussed.
The information needed for the 401 Water Quality Certificate will be similar to the AoT
application information, except the application form. All waters in the WMNF are Outstanding
Resource Waters (ORW); therefore, permanent impacts are not allowed. Construction
monitoring will be very important to minimize effect of temporary impacts.
Mark Kern said EPA has a soft preference for in-lieu-fee for mitigation, but preservation of
parcels with high resource values as shown on the Wildlife Action Plan (WAP) maps are also
worth considering.
Lori Sommer suggested consulting with the local communities in which any substantial wetland
impacts are expected, such as Deerfield, where the substation expansion will have wetland
impacts.
Ted Diers (NH DES Watersheds) suggested we reach out directly to the Local River Advisory
Committees for work in Designated Rivers (2 crossings).
Collis said that no tree counts would be required within the SWQPA waterfront buffer for the
Shoreland permit application.
Rene asked if other lines for high-speed internet or telecommunications can be installed on the
new line. Derrick indicated that communications equipment will be installed, i.e. Optical Ground
Wire, but this is used for monitoring the direct current. [Didn’t we add that the issue of internet
fiber is still open?]
Rene Pelletier (Asst. Dir. NH DES) suggested that we notify the natural resource agencies directly
about open houses, particularly up north.
Tim offered to assist with setting up follow up meeting with the group or parts of the group, and
subgroups by resource type (wetlands, RTE, etc.) was suggested. Tim can participate until the
SEC application is filed, then must step out of the project.
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After introductions, Lee Carbonneau explained that the objective of this meeting for Northern
Pass was to get guidance on how U.S. Fish and Wildlife Service (USFWS) perceives the project
proceeding so that it is in compliance with the Endangered Species Act (ESA). She noted a
particular interest in how USFWS would like to handle surveys and project impacts to the
northern long-eared bat (Myotis septentrionalis) which has been proposed to be federally listed
as an endangered species under the ESA. In response, Tony Tur gave a summary of all
threatened and endangered (T&E) species with the potential to occur within the project area.
Canada Lynx (Lynx canadensis): The distribution of the federally listed threatened species
throughout the state of New Hampshire was largely unknown until an increased survey effort in
the last couple years. After coordinating with New Hampshire Fish and Game and U.S. Forest
Service – White Mountain National Forest, it has been determined that habitat around Pittsburg,
NH is the only location in the state where there is believed to be a consistent denning population.
They may occur elsewhere in the state, but they would be considered transient in those locations.
The only area Tur is uncertain about the status of the lynx population is Kinsman Ridge in the
White Mountain National Forest. Bobcats largely outcompete lynx, which is the reason for their
limited distribution in the state. The recent Revised Designation of Critical Habitat for the
Canada lynx released for public comment by USFWS provides support for the distribution
through New Hampshire and should be considered USFWS’s position on the issue. As a result
of the increased understanding of the species distribution, USFWS is no longer as concerned
with impacts to denning habitat as a result of tree clearing. Impacts to transient lynx populations
could still occur but take as a result of habitat impacts are unlikely to be significant.
Karner Blue Butterfly (Lycaeides melissa samuelis): The project as currently proposed will not
be able to avoid the location of a known Karner Blue Butterfly (KBB) population. The federally
listed endangered species occurs in the current Public Service New Hampshire right-of-way near
the Concord Airport. Tony felt that some level of take is unavoidable with this route, but the
magnitude of the take could vary widely depending on the construction timing and methods
employed. Lee reported that they are currently calculating impacts and another meeting will be
necessary after the impacts have been completed. Tony specified that take could be calculated
by assessing the number of lupine plants impacted and the number of lupine plants with larvae
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present. Minimization measures could be implemented to nearly eliminate take. Seasonal
restrictions on construction in the ROW (construction only during the dormant period for lupine)
or using low pressure construction equipment to minimize damage to vegetation could be
utilized along with marking areas with lupine ahead of time so the area can be avoided.
Mitigation for unavoidable take could include obtaining and managing parcels of land near the
current KBB population, thus creating larger areas of connected habitat for the species which
will help the sustainability of the local KBB population. Lee asked if Tony had an idea of the
impact level for KBB right now, which he did not due to the lack of construction detail right
now. Decisions like mowing the entire ROW in the summer and constructing during that season
compared to using tracked equipment and constructing during the winter would result in vastly
different levels of impact. Tony suggested looking at the Biological Opinion from the Concord
Airport to see how USFWS handled KBB.
Northern Long-eared Bat: Tony reported that the USFWS extended the comment period for the
species and he is unsure of what the Service’s final decision will be. With respect to the
Northern Pass project, tree clearing in the ROW is the primary concern both from a habitat loss
perspective as well as from direct mortality that can result when trees are cleared during the
summer season when the bats are roosting in the trees.
As far as project-specific surveys for the species, Tony pointed to the USFWS’s Northern LongEared Bat Interim Conference and Planning Guide (NLEB Planning Guide), which contains
guidance for conducting presence/absence surveys for the species during the 2014 field season.
Tony noted that another utility company with a project running from New Jersey to Boston was
utilizing the survey protocol but using acoustic detectors only where tree clearing would occur
and then mist-netting if any Myotis species were detected. Tony confirmed that per the NLEB
Planning Guide, “habitat” constitutes any trees that are more than three inches diameter at breast
height. Sarah noted that a large extent of the proposed route has some level of habitat clearing
associated with it. Tony questioned whether the project could clear areas out of season, thereby
reducing the need for surveys. Tony clarified that the state of New Hampshire follows New
York State’s clearing dates which are October 1 – May 1. Considering the amount of NLEB
habitat that is available throughout the state, habitat loss resulting from the project is not a
significant concern for USFWS. Their primary concern stems from the potential for direct
mortality to occur when individual roost trees are felled during the day in the summer season
when the bats are present, including non-volant juveniles, and can be crushed when the tree falls.
If Northern Pass can agree to seasonal clearing restrictions, then Tony felt there would be no
effect and even informal consultation would be unnecessary. If Northern Pass is unable to
guarantee clearing out of season, then some level of acoustics and targeted mist-netting if Myotis
species are detected, should be conducted. If no Myotis species are detected on the acoustics
then clearing can proceed as no impacts are expected.
Courtney asked about the expected time period for bat surveys – now versus closer to
construction. Lee expressed concern that the data set might not be complete for New Hampshire
Site Evaluation Committee purposes if Northern Pass waits to do surveys closer to construction.
Tony noted that if surveys are conducted now, the impacts would show the worst case scenario
for take as the number of NLEBs are greater now and more common so it’s less likely for the
species to be present in the project once the population numbers decrease further.
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Jacob suggested that a Programmatic Agreement between Northern Pass and USFWS with a
decision tree for where and how to survey (habitat, acoustics, mist-netting) should sections of the
project not allow for out of season clearing.
Sarah asked whether areas with forested habitat could be excluded from being considered
suitable NLEB habitat because they are too dense to allow for foraging and flight corridors. Dan
mentioned that if Northern Pass intends to re-fly the route for LiDar that they might be able to
use stem counts derived from that data set to determine areas where habitat may not be suitable
(too dense for NLEB to fly).
Travis mentioned that White Mountain National Forest is currently doing a biological assessment
for NLEB for Forest Service activities. The potential for take for one project could potentially
affect the potential for another project to obtain take coverage since a jeopardy determination
could be reached very quickly with the population declines that are being documented.
Lee noted that ideally Northern Pass and the DOE team could share bat data so that there is not
an unnecessary double survey effort. Dan pointed out that much like the cultural resource
surveys, sharing of the data between Northern Pass and DOE is challenging. Publishing the
DOE data might be the only way to make it available to Northern Pass.
Migratory Birds: Maria asked about Northern Pass’ migratory and breeding bird survey effort.
Sarah stated that Northern Pass is currently conducting an analysis of the predicted effects on
migratory and breeding birds as a result of habitat fragmentation. Sarah further explained that
targeted bird surveys were conducted (e.g. Bicknell’s Thrush). Tony noted that per the
settlement agreement with the Center for Biological Diversity, the USFWS has until 2017 to
determine whether the Bicknell’s Thrush should be protected under the Endangered Species Act.
Maria also noted that the USFWS Region is looking at a compensation requirement for projects
that result in migratory bird habitat loss. Region 3 has previously implemented this effort but
Region 5 is still trying to figure out how to implement the program. Sarah felt that the
fragmentation analysis that is being developed for the project could help inform the impact
analysis and resulting compensation. Maria said that she would attempt to set up a meeting with
the USFWS Regional MBTA contact and send guidance from the Region 3 program. She further
explained that the compensation of MBTA resources is being driven by Executive Order 13186
which promotes the conservation of migratory birds and their habitat in federal processes. Lee
noted that a mitigation package would be forthcoming for the project and could include habitat
conservation/protection using parcels that were purchased for the project as part of the routing
effort.
Timeline: Maria asked what the current timeframe of the project is. Lee said that the DEIS and
the SEC process will likely occur this winter. The SEC process takes one year so the siting
permit will ideally be issued in early 2016 and construction will commence in fall 2016 and
continue through 2017.
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Action Items:
- Maria to provide information on Region 3’s MBTA compensation program and put
Northern Pass in contact with the Region 5 MBTA contact.
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Tony indicated that the USFWS had received the shapefiles for the Northern Pass alignment sent by
Normandeau on May 4, 2011, and that he did not identify any records or issues we don’t already know
about. Karner Blue Butterfly presence in the Concord area will require a biological opinion, but Tony
recognizes that while there would likely be temporary impacts, the project could result in more habitat
for the Karner Blue.
Sarah mentioned our tracking study and the lynx tracks Normandeau identified on the transmission line
near the Pondicherry Wildlife Refuge. Tony said this information might, or might not, influence refuge
management, and that we should share this information with Barry Parrish, the refuge manager. He
acknowledged that the lynx tracks could be from transient animals, but that Will Staats (NHF&G) found
tracks of several individuals together in Coos County this winter, and similar reports and photos have
come in from Vermont. Given this recent information and the predicted habitat in NH and VT, lynx may
not be considered only transient in NH for much longer. Tony is not greatly concerned about impacts to
lynx from work on the existing ROW. On new ROW, his greatest Lynx concern is the potential presence
of denning habitat. He requested that Normandeau develop a plan to collect vegetation data within ¼
mile of the proposed ROW and evaluate the data for lynx denning habitat, modeled on John Organ’s
paper from Maine1. If no denning habitat is present in this corridor, then only informal consultation for
lynx will be necessary.
For New England Cottontails, Tony believes any short-term impacts can be offset by easy, habitatrelated management, as cottontails are disturbance-dependent. Connectivity between suitable habitats
is important.
Tony indicated that USFWS would be giving us a letter response within about two weeks.

1 Presumably this one: Organ, J.F., J.H. Vashon, J.E. McDonald, Jr., A.D. Vashon, S.M. Crowley, W.J. Jakubas, G.L. Matula, Jr.,
and A.M. Meehan. In Review . Sub stand selection of Canada lynx natal dens in northwest Maine , USA . J. Wildl. Manage.
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I met with personnel from NHFG on March 9, 2011 to discuss next steps for wildlife species of concern in
the portion of NP ROW from Franklin south. Meeting attendees included myself, Carol Henderson
(permitting specialist, my primary point of contact with NHFG), Heidi Holman (lepidopterans), and Mike
Marchand (herps, permitting). The primary topics of discussion are summarized below, and a proposed
Level of Effort to conduct the recommended field work is attached.
Karner Blue Butterfly (FE, SE), Frosted Elfin (SE): These two species are closely linked to pine barrens
type habitats where their exclusive host plant, wild lupines, grow and are known to be present in the
existing section of ROW in the Towns of Concord and Pembroke. If rare plant surveys identify any other
locations within the ROW where wild lupines are present, these sites should be evaluated for other
habitat suitability characteristic (e.g., canopy density). Highly suitable sites should be surveyed for
Karners and elfins during the appropriate flight period (Karners = late may-late June, mid July – mid
August; elfins late April – early June).
Heidi and Carol agreed that a meeting with USFWS (Mike Ameral) is desirable to 1) confirm the
suitability of the approach described above; and 2) discuss federal permitting requirements. This
meeting would included Heidi, Mike A., myself, and Mike M., if he is available. The permitting discussion
would focus on the section of ROW where Karners are currently known to be present, to determine if
federal permitting requirements (Section 7 consultation under the Federal ESA) could be sufficiently
onerous to force the project to use an alternative route. Currently, the NP preferred route does not
follow the existing ROW in the Concord/Pembroke area (to meet FAA concerns), so this might be moot
point, but it’s worth understanding the ramifications that federal T&E concerns could have on the
project.
The proposed preferred route around Concord/Pembroke contains no New Hampshire Wildlife Action
Plan (NHWAP)-mapped pine barrens habitat. However, the NHWAP habitat mapping has not been
ground-truthed and may present an incomplete picture of conditions on the ground. If access to the
preferred route is granted in the future, rare plant surveys of this route would be used as the basis to
identify any potential habitat for these species, using the protocol described above.
Eastern Hog-nosed Snake (SE): This species is known be present in the Concord/Pembroke section of
the existing ROW. This is the northernmost extent of its range in NH. This population is the largest
known population of this species in the state and is currently being studied with radio transmitters.
According to Mike M., the individual snakes being followed use the ROW as their primary habitat.
Because this species appears to be so tightly linked to the habitats created by the ROW, locations in the
ROW with similar habitat features south of Concord should be surveyed for hog-nosed snakes early in
their active season (April, early May). Because of this species’ apparent limited distribution, sufficient
effort can reasonably be allocated to this limited area to create reliable results.

Based on soils similarity, a roughly one mile-long stretch of the ROW in Allenstown appears to be the
only other area in the ROW highly likely to provided suitable habitat for hog-nosed snakes. See attached
work plan for a recommended level of effort and associated cost.
Northern Black Racer (ST): This species likely is present in low densities throughout the eastern part of
NH, south of the Lakes Region. An on-going radio transmitter study of this species in the Concord area
shows that they use a wide variety of habitats, especially in and around areas of open canopy. No
transmittered animals have been observed in the existing ROW to date, but the study is in its initial
stages. Because this species is flexible in its habitat use, the presence of open canopy habitats suitable
for basking and egg laying likely raises the quality of all adjacent habitats. The ROW from the Lakes
Region south should be assumed to provide habitat for this species, and should probably be assumed to
be occupied.
The utility of conducting limited surveys across the entire ROW south of Franklin to confirm
presence/absence of this species is questionable – just because we don’t see them one day, doesn’t
mean they might not be there at some other point during the summer. In my professional opinion, a
more reasonable approach would be to: 1) use the results of the transmitter study to create a model of
habitat use; 2) analyze the habitats in and around the ROW to identify the areas most likely to be
occupied; and 3) either follow up with surveys in those locations or assume occupancy in those locations
and adopt avoidance and mitigation measures during construction to limit impacts. The results of the
current study will not be available for at least two more years, so this approach needs to be weighed
against the anticipated construction schedule.
Blanding’s Turtle (SE): This species uses permanent, shallow wetlands with emergent vegetation and
also vernal pools in spring, where it may overwinter. Blanding’s turtle travels widely among wetlands,
making extensive use of terrestrial habitats for travel, as well as for nesting. Blanding’s turtles are known
to use variety of open habitats for nesting, including power line ROWs.
Spotted Turtle (ST): This species uses clean, shallow, slow moving bodies of water with muddy or mucky
bottoms and some aquatic and emergent vegetation. It commonly uses vernal pools in spring, and may
overwinter in these features, and often nests in fields. However, any location with dry, loose soils and
good exposure to the sun may provide nesting habitat, including power line ROWs.
Wood Turtle – This species is listed as Species of Special Concern, and is a NHWAP Species in Greatest
Need of Conservation. Wood turtles commonly use slow-moving streams and channels with sandy
bottoms, and overwinter in these types of features. Terrestrial as well as wetland habitats are used
extensively during summer, including floodplains, meadows, woodlands, and fields. Eggs are laid in
shallow depressions in sandy, well-drained soils. Nest sites are usually near streams but may also be in
clearings, agricultural fields, or other disturbed areas, including power line ROWs.
Turtle Summary: In general, any open area with loose, relatively dry soils located within 1,000 m of a
suitable water body is likely to be used for travel and nesting by turtles to some extent. The closer the
water body and suitable nesting habitat are, the more likely the upland area between is to be used.
Because NH hosts a vast number of wetlands and water bodies, the entire ROW likely has some
probability of being used by turtles. As with the black racers above, I recommend using a GIS-based
model to look at habitat suitability, and based on the results, adopt avoidance and mitigation measures

to limit impacts. In locations identified as highly likely to be used for travel or nesting, construction
should be avoided during the active season, or proceed only the after the area has been cleared.
The GIS-based model can be developed with existing information, and an appropriate ground truthing
effort. Locations with suitable ponds, wetlands, and sandy soils in close proximity would be identified as
the areas with the highest potential for use. This potential would be modulated by the type of
vegetation in the ROW. Dense woody vegetation (shrubs) creates shady conditions and root mats that
reduce suitability for nesting. Locations dominated by herbaceous plants and grasses, with only
scattered shrubs, especially if interspersed with open, unvegetated patches would provide the best
nesting habitat. Aerial photos may provide sufficient detail to assess the vegetation present in the ROW;
some ground-truthing would be required to determine if aerial photo interpretation could be used to
assess this aspect of the habitat.

