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1.0 INTRODUCTION 

NSTAR Electric Company d/b/a Eversource Energy (Eversource) and the New England Power Company 
d/b/a National Grid (NEP) are proposing to undertake the Acushnet to Fall River Reliability Project 
(Project) to improve the electric transmission reliability in the southeastern Massachusetts. The Project 
consists of the installation of a new 115 kilovolt (kV) overhead transmission line extending from 
Eversource’s Industrial Park Tap in Acushnet to NEP’s existing Bell Rock Substation in Fall River. The 
proposed Project includes the installation of approximately 12 miles of new overhead 115 kV electric 
transmission line traversing the municipalities of Acushnet, New Bedford, Dartmouth, and Fall River in 
Bristol County, Massachusetts (Figure 1). The new line will be located within existing rights-of-ways 
(ROWs) currently occupied by existing transmission lines. Of the 12 miles, approximately 7.8 miles are 
in Eversource service territory traversing Acushnet, New Bedford and Dartmouth, and approximately 4.2 
miles are in NEP service territory traversing the city of Fall River.   

This report provides a detailed summary of vernal pool investigations conducted by POWER Engineers, 
Inc. (POWER) along the NEP portion of the Project in Fall River. Field assessments along the NEP ROW 
were conducted from spring 2015 to spring 2018. Representative photographs of the vernal pools 
documented in the Project ROW are included in Attachment A while Attachment B contains Vernal Pool 
Data Forms. The locations of the vernal pools are displayed in Figure 2. 

1.1 Definitions/ Classifications 

Vernal pools are unique wildlife habitats best known for amphibians and invertebrate animals that use 
them to breed. Vernal pools, also known as ephemeral pools, autumnal pools, and temporary woodland 
ponds, typically fill with water by spring rains and snowmelt. Many vernal pools also fill with autumn 
rains and persist through late autumn and winter due to rainfall and rising groundwater and remain 
ponded through the spring and into summer. Autumnal vernal pools provide breeding habitats for the 
marbled salamander (Ambystoma opacum). Vernal pools dry completely by the middle or end of summer 
each year, or at least every few years. Occasional drying prevents fish from establishing permanent 
populations, which is critical to the reproductive success of many amphibian and invertebrate species that 
rely on breeding habitats free of fish predators.  

1.1.1 State of Massachusetts 

The Massachusetts Wetlands Protection Act Regulations (WPA) (M.G.L. c. 131, § 40) defines vernal 
pool habitat as confined basin depressions that typically hold water for two continuous months during the 
spring and are free of adult fish populations. These areas provide essential breeding habitat for a variety 
of amphibian species such as wood frogs (Lithobates sylvatica) and the spotted salamander (Ambystoma 
maculatum).   

Certified vernal pools (CVPs) are those that have been certified by the Massachusetts Natural Heritage 
and Endangered Species Program (NHESP) according to the Guidelines for Certification of Vernal Pool 
Habitat (Massachusetts Division of Fisheries and Wildlife 2009) and are protected if they fall under the 
jurisdiction of the WPA. CVPs are also afforded protection under Section 401 of the Federal Clean Water 
Act, the Massachusetts Surface Water Quality Standards that relate to Section 401, and the Massachusetts 
Forest Cutting Practices Act. No CVPs were identified to occur within the NEP Survey Area (NHESP 
2018). Potential vernal pools (PVPs) have also been mapped by NHESP but do not receive protection 
under the WPA or under any other state or federal wetlands protection laws (NHESP 2000). The 
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identification of PVPs by the NHESP is to be used as a tool to guide the field investigations in 
determining the presence of a vernal pool. No PVPs were mapped within the NEP ROW. 

1.1.2 United States Army Corps of Engineers 

The United States Army Corps of Engineers (USACE), New England District, Vernal Pool Assessment 
Draft (2013) defines vernal pools as the following: 

“Vernal pools are depressional aquatic resource basins that typically go dry in most years and may 
contain inlets or outlets, typically of intermittent flow. Vernal pools range in both size and depth 
depending upon landscape position and parent material(s). Pools usually support one or more 
indicator species, including: wood frog (Lithobates sylvatica), spotted salamander (Ambystoma 
maculatum), blue-spotted salamander (Ambystoma laterale), marbled salamander (Ambystoma 
opacum), Jefferson salamander (Ambystoma jeffersonianum), and species of fairy shrimp 
(Eubranchipus spp.); however, they should preclude sustainable populations of predatory fish.” 

Vernal pools may also be considered as special aquatic sites under the USACE General Permit for 
Massachusetts. Special aquatic sites include inland and saltmarsh wetlands, mud flats, vegetated shallows, 
sanctuaries and refuges, coral reefs, and riffle and pool complexes. These are defined at 40 Code of 
Federal Regulations (CFR) Part 230.3 and listed in 40 CFR 230 Subpart E. 

1.1.3 Vernal Pool Field Classifications 

Vernal Pool 

To satisfy both the USACE and the state of Massachusetts requirements for the identification of vernal 
pools and for the purpose of the ROW field investigations, a field identified vernal pool is defined as: an 
area that held standing water and exhibited obligate breeding species in either spring 2015, 2016, 2017 
and/or 2018 breeding seasons and met the state and federal vernal pool criteria discussed above. The areas 
classified as field identified vernal pools were located in either an isolated depression in an upland system 
or within a distinct depression in a wetland system, such as an area of inundation within a WPA –
regulated Bordering Vegetated Wetland. In addition, several vernal pools were located within disturbed 
depressional wetlands predominately created from all-terrain vehicle (ATV) trails. These depressional 
areas were deep enough and with a hydroperiod able to support obligate amphibian egg mass 
development and maturation.  

Isolated vernal pools occurring in a terrestrial environment were identified, recorded and surveyed in the 
field. In cases where wetland systems exhibited expansive flooding and contained depressions where 
obligate vernal pool species were breeding, the breeding evidence was recorded and the areas were field 
identified and surveyed. Such determinations were made by field biologists during the spring 2015-2018 
surveys.  

1.1.4 Vernal Pool Species Classifications 

Obligate Vernal Pool Species 

Obligate vernal pool species include those vertebrate and invertebrate species that require vernal pools for 
all or a portion of their life cycle and are unable to successfully complete their life cycle without vernal 
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pools. Obligate species serve as direct indicators of vernal pool habitat since they require at least two 
months of flooded conditions and the absence of fish. 

According to A Field Guide to the Animals of Vernal Pools (Kenny and Burne 2001), obligate species in 
Massachusetts are: 

• Wood frog (Lithobates sylvatica) 

• Spotted salamander (Ambystoma maculatum) 

• Spadefoot toad (Scaphiopus holbrookii holbrookii) 

• Blue-spotted salamander (Ambystoma laterale) 

• Jefferson salamander (Ambystoma jeffersonianum) 

• Marbled salamander (Ambystoma opacum) 

• Two Species of Fairy Shrimp (Eubranchipus vernalis and E. intricatus) 
 

Facultative Vernal Pool Species 

Facultative vernal pool species include those vertebrate and invertebrate species that frequently use vernal 
pools for all of a portion of their life cycle, but are able to successfully complete their life cycle in other 
types of wetlands and do not require vernal pools for reproductive success. Facultative amphibian species 
serve as indirect indicators of vernal pool habitat.  

According to A Field Guide to the Animals of Vernal Pools (Kenny and Burne 2001), examples of 
amphibian species that can breed in both vernal pools and permanent ponds and that may be present in 
Massachusetts include: 

• Spring peeper (Pseudacris crucifer) 

• Gray treefrog (Hyla versicolor) 

• Pickerel frog (Lithobates palustris) 

• American toad  (Anaxyrus americanus) 

• Green frog (Lithobates clamitans melanota) 

• Northern leopard frog (Lithobates pipiens) 

• Fowler’s toad (Anaxyrus fowleri)  

In addition, a few reptiles, fingernail clams, amphibious snails and leeches, and numerous insect larvae 
such as the Caddisfly (order Trichoptera) also utilize vernal pools. A variety of invertebrate species may 
also utilize vernal pools during some point in their life history.
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2.0 METHODS 

The field investigations consisted of surveying the entire length and width of the existing transmission 
line NEP ROW. In accordance with the state and federal definitions of vernal pools provided above, the 
presence of obligate or facultative species alone was not used to identify an area as a vernal pool. Where 
at least one obligate or two facultative vernal pool species were observed, the area was further 
investigated to determine whether the pool was a confined basin depression that typically held water for 
two continuous months during the spring and were free of adult fish populations. To the extent possible, 
visual observations of off-ROW depressions were made in the field, however access constraints and 
visual screening made confirmation of vernal pools in these off-ROW areas difficult.  

Surveys along the ROW were conducted from spring 2015-spring 2018. The surveys were scheduled after 
the first significant rain events, when the majority of evening low temperatures were expected to remain 
in the 40s (degrees Fahrenheit). These weather conditions promote inward migration of amphibians to the 
pools for the purpose of breeding. Biologists conducted visual surveys and used dip nets to sweep the 
water column to determine the presence or absence of amphibians and other vernal pool species, as 
described in Section 1.1.4 above. When heard, choruses of breeding frogs were also noted. Observations 
of obligate and facultative species were recorded on the Vernal Pool Data Forms provided in Attachment 
B. Additional data recorded on the data forms included the approximate size and depth of the observed 
breeding pool(s), substrate type, vegetation composition, wetland classification (Cowardin et al. 1979), 
and general comments (if any).  

POWER used a Trimble Geo XT mapping-grade Global Position System unit to document the location 
and shape of the vernal pools. Positional data was post-processed to sub-meter accuracy for transfer onto 
ArcGIS-based mapping of the Project. Field identified vernal pools are presented on the mapping in 
Figure 2.  

The three obligate vernal pool inhabitants observed along the ROW included wood frogs, spotted 
salamanders, and fairy shrimp. Life history information for these species is provided below. 

Wood Frog (Lithobates sylvatica) 

In Massachusetts, the wood frog is among the first species to arrive at the breeding pools and begin their 
loud, duck-like mating call. Wood frogs have been documented as breeding in open and closed canopy 
wetlands (Werner and Glennemeier 1999). The timing of their movement varies annually, depending on 
climatic conditions but in general terms they immigrate to breeding sites in most years in March and early 
April. The large scale migration to the breeding pools generally occurs at night during the first few heavy 
downpours that are accompanied by warmer air temperatures. 
 
Except for the brief period spent at breeding habitats, wood frogs are mainly terrestrial. They utilize all 
types of forests and woodlands, including maritime, deciduous, and coniferous (Klemens 1993), as well 
as a variety of other types of habitats. During the coldest months wood frogs hibernate under leaf litter, 
rotting logs, stumps, rocks, and moss. Wood frogs have perfected the cryogenic freezing process. In the 
winter, as much as 35 to 45 percent of the frog’s body may freeze and turn to ice. Ice crystals form 
beneath the skin and become interspersed among the body’s skeletal muscles. During the freeze, the frogs 
breathing, blood flow, and heartbeat cease. Freezing is made possible by specialized proteins and glucose, 
which prevent intracellular freezing and dehydration. 
 
Compared to other amphibian species that utilize vernal pools for breeding in southern New England, the 
wood frog is one of the only species that truly can be considered obligate to vernal pools. Wood frogs 
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successfully breed in pools with shorter hydroperiods than any other amphibian in this region, with 
tadpole metamorphosis often complete by mid-July. Therefore, ponds that dry by August still provide 
perfectly suitable breeding habitat, whereas it takes much longer for the young of most other species to 
complete metamorphosis. 
 
Wood frog eggs masses are often deposited near the edge of a breeding pool on the water’s surface where 
water temperatures are typically highest. They are usually attached to submerged woody debris and/or 
herbaceous vegetation. Wood frog egg masses can easily be distinguished from those of the spotted 
salamander by the lack of an outer gelatinous sheath. 
 
Newly hatched larvae feed on their egg masses and associated algae, as wood frog tadpoles are 
microphagous filter-feeders with a largely herbivorous diet. Larger tadpoles use their specialized mouth 
parts to feed on algae and various microorganisms scraped from aquatic vegetation, decaying plants and 
some animal matter. Adult wood frogs feed on a variety of invertebrates including flies, beetles, spiders, 
earthworms, moth larva, slugs, snails, and annelids (Klemens 1993). 

Spotted Salamander (Ambystoma maculatum) 

In Massachusetts, the spotted salamander is a very common and widespread mole salamander. 
Collectively, the mole salamanders are a secretive group of salamanders that are primarily active at night. 
These animals are rarely seen except during their nocturnal migrations to and from their breeding pools 
during their brief early spring breeding season. Often times, spotted salamanders can be observed 
migrating to vernal pools in conjunction with wood frogs. Within a few days after mating, eggs are 
deposited in firm spherical or kidney-shaped masses and in most cases, are attached to submerged objects 
such as woody debris or other organic material. The mass is surrounded by a stiff gelatinous matrix and 
can contain 30 to 250 single eggs (Kenney and Burne 2001).  

Once hatched, larvae feed predominantly on very small aquatic invertebrates. Larger individuals feed on 
snails, clams, oligochaete worms, small aquatic insects and their larvae and other invertebrates (Kenney 
and Burne 2001). In general, zooplankton is the dietary staple of larvae of all size classes. As adults, 
spotted salamanders are generalized carnivores that forage in upland habitats for a variety of invertebrates 
including earthworms, snails, slugs, insects and larvae, spiders, and beetles (Degraaf and Yamasaki 
2001). 

While breeding and larval development takes place in aquatic habitats, during most of the year, spotted 
salamanders reside in upland forests away from breeding pools. Adults typically reside up to 200 meters 
from breeding pools but have been documented moving greater distances. Spotted salamanders typically 
live in burrows created by small mammals such as the short-tail shrew (Blarina brevicauda). They appear 
to be habitat generalists, and have been documented in forest habitats including deciduous, coniferous and 
mixed forest. However, they are most abundant in mature deciduous or mixed deciduous woodlands. 

Fairy Shrimp (Eubranchipus spp.) 

Fairy shrimp are crustaceans only found in vernal pools. They are quite small (0.5 to 1.5 inches) and 
swim upside-down by beating their abdominal appendages in a wave-like motion. Fairy shrimp are 
obligate vernal pool species as they require a dry period for their reproductive cycle. The females produce 
eggs that need to dry out and then be re-submerged in water in order to hatch. The larvae mature into 
adults quickly and produce multiple broods. Fairy shrimp feed mainly by filtering bacteria, 
phytoplankton, protozoans, and detritus and are most active during the winter and early spring before 
predators become abundant (Kenny and Burne 2001). 
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3.0 RESULTS 

As illustrated in Table 1, the NEP ROW contains eight field-identified vernal pools of which one pool 
was located within a tire rut.  
 
Digital aerial mapping, provided in Figure 2, depicts the field-delineated vernal pools within the Project 
ROW. It should be noted that the size of the overall vernal pool and dimensions presented on the data 
forms and in the mapping represents data collected during the field investigations. The size of the vernal 
pool and dimensions may be expected to vary from year to year based upon seasonal fluctuations in the 
water table caused by annual variations in the amount and timing of precipitation.  
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TABLE 1 VERNAL POOLS IDENTIFIED IN THE NEP PROJECT AREA  

ID 
NUMBER 

VERNAL POOL 

EXISTING 
COVER 
TYPE 

AVERAGE 
WATER 

DEPTH (IN.) 
IN 2018 

MAXIMUM 
WATER 

DEPTH (IN.) 
IN 2018 OBLIGATE SPECIES OBSERVED 

FACULTATIVE 
SPECIES 

OBSERVED1 

ADDITIONAL 
SPECIES 

OBSERVED1 
CITY/ 
TOWN 

Isolated 
Depression / 
Distinct Pool 

Within 
Wetland 
System 

Associated 
with ATV or 
Tire Rut in a 

Wetland 
System 

DP-12 X  PSS 19 19 
2 wood frog egg masses (2018) 
~50 wood frog tadpoles (2018)   Fall River 

DP-7 X  PFO 8 13 ~50 fairy shrimp (2018) 1 American 
toad (2018) 

  Fall River  

DP-6 X  PFO 5 14 8 wood frog egg masses (2018) 
~100 wood frog tadpoles (2018) 
12 spotted salamander egg masses 
(2018) 
 ~1,000 fairy shrimp (2018) 

    Fall River  

DP-5 X  PFO 14 17 3 wood frog egg masses (2018)  
~hundreds of wood frog tadpoles 
(2018) 
~55 spotted salamander egg masses 
(2018) 

    Fall River  

DP-4  X PSS 6 13 ~30 spotted salamander egg masses 
(2017) 
2 wood frog egg masses (2018) 
8 spotted salamander egg masses 
(2018) 

    Fall River  

DP-2 X  PSS 10 12 5 spotted salamander egg masses 
(2017) 
~20 spotted salamander larvae (2017) 
2 wood frog egg masses (2018) 
7 spotted salamander egg masses 
(2018) 
~100 fairy shrimp (2018)  

American toad 
calling (2018) 

  Fall River  

DP-1 X  PSS 17 29 20 wood frog tadpoles (2017) 
1 spotted salamander egg mass (2017) 
10 spotted salamander larvae (2017) 
3 spotted salamander egg masses 
(2018) 

    Fall River  
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ID 
NUMBER 

VERNAL POOL 

EXISTING 
COVER 
TYPE 

AVERAGE 
WATER 

DEPTH (IN.) 
IN 2018 

MAXIMUM 
WATER 

DEPTH (IN.) 
IN 2018 OBLIGATE SPECIES OBSERVED 

FACULTATIVE 
SPECIES 

OBSERVED1 

ADDITIONAL 
SPECIES 

OBSERVED1 
CITY/ 
TOWN 

Isolated 
Depression / 
Distinct Pool 

Within 
Wetland 
System 

Associated 
with ATV or 
Tire Rut in a 

Wetland 
System 

LP-1 X  PSS 10 14 2 wood frog egg masses (one hatching) 
(2016) 
~50 wood frog tadpoles (2018) 
2 old wood frog egg masses (2018) 

    Fall River  
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FIGURE 1 PROJECT OVERVIEW: TOPOGRAPHIC MAP 
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FIGURE 2 VERNAL POOL MAPPING 
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ATTACHMENT A VERNAL POOL REPRESENTATIVE SITE 
PHOTOGRAPHS  

 





 
 

PHOTOGRAPHIC LOG 
Site Location:  DP-12 
Photo No. 

1 
Date: 

05-11-18 

 

Direction Photo 
Taken:  
 
West 

Description:   
 
Vernal pool located in 
Wetland D20. 

 PHOTOGRAPHIC LOG 

Site Location:  DP-7 
Photo No. 

2 
Date:  

04-27-18 

 

Direction Photo 
Taken:   
 
East 
 

Description:   
 
Vernal pool located in 
Wetland D15. 

 
 
 



 
 

PHOTOGRAPHIC LOG 
Site Location:  DP-6 
Photo No. 

3 
Date: 

04-24-18 

 

Direction Photo 
Taken:  
 
South 

Description:   
 
Vernal pool located in 
Wetland D14. 

 PHOTOGRAPHIC LOG 

Site Location:  DP-5 
Photo No. 

4 
Date:  

04-24-18 

 

Direction Photo 
Taken:   
 
North 

Description:   
 
Vernal pool located in 
Wetland D7. 

 
 
 



 
 

PHOTOGRAPHIC LOG 
Site Location:  DP-4 
Photo No. 

5 
Date: 

04-27-18 

 

Direction Photo 
Taken:  
 
Northwest 

Description:   
 
Vernal pool located in 
Wetland D11. 

 PHOTOGRAPHIC LOG 

Site Location:  DP-2 
Photo No. 

6 
Date:  

04-24-18 

 

Direction Photo 
Taken:   
 
West 

Description:   
 
Vernal pool located in 
Wetland D7A. 

 
 
 



 
 

PHOTOGRAPHIC LOG 
Site Location:  DP-1 
Photo No. 

7 
Date: 

04-24-18 

 

Direction Photo 
Taken:  
 
North 

Description:   
 
Vernal pool located in 
Wetland D5. 

 PHOTOGRAPHIC LOG 

Site Location:  LP-1 
Photo No. 

8 
Date:  

04-24-18 

 

Direction Photo 
Taken:   
 
Southwest 

Description:   
 
Vernal pool located in 
Wetland L1. 
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ATTACHMENT B VERNAL POOL DATA FORMS  
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