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1.0 INTRODUCTION 
 
This vernal pool report has been prepared by TRC for Antrim Wind Energy, LLC (AWE) in 
support of state and federal environmental permit applications.  Antrim Wind Energy LLC 
(AWE) is proposing to construct the Antrim Wind Energy Project (Project) on Tuttle Hill and 
Willard Mountain in the Town of Antrim, Hillsborough Country, New Hampshire.  The 
proposed Project is sited entirely on privately owned land that is leased by AWE.  The proposed 
Antrim Wind Energy Project involves the construction of 9 wind turbines, an electrical collection 
system and interconnection substation, approximately 3.6 miles of new access road, and an 
operations and maintenance building.  There will be no new electrical transmission lines, other 
than collector system lines, constructed as part of this Project.  The total direct impact for the 
access roads, the turbine pads, and electrical collector system will be approximately 57.1 acres. 
 
The proposed project is sited on the ridges of Tuttle Hill and Willard Mountain which are 
oriented east-northeast to west-southwest.  The ridges are approximately parallel to NH Route 9, 
which is about ¾ of a mile to the north.  Between the ridgeline and Route 9 is an existing 
transmission corridor containing both an 115kV transmission line and a 34.5kV distribution 
circuit; the proposed Project will interconnect with the existing 115kV line.  See Figure 1 on the 
following page for a map of the Project area and Project elements. 
 
TRC Environmental Corporation (TRC) was retained by AWE to identify and delineate vernal 
pools within the project area to support the design, or layout, of the proposed facilities.  TRC has 
prepared this vernal pool report on behalf of AWE to support the submittal of a Joint Application 
for a Permit (a U.S. Army Corps of Engineers (ACOE) and New Hampshire State wetlands 
permit).   
 
TRC conducted vernal pool surveys within an approximately 409 acre survey area during May 
2nd, 5th and 9th of 2011.  Follow up visits were made to each pool during early June to confirm 
their condition (i.e., watered or dry).  Additional survey was also performed during September in 
approximately 53 acres added to the Project survey area in several discreet sections to provide 
for expanded project design options.  An additional potential vernal pool was identified in this 
area, and follow-up surveys in spring 2015 confirmed this feature as a vernal pool. 
 
The following sections describe the vernal pool field survey methodology utilized.    
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2.0 VERNAL POOL SURVEY METHODOLOGY 
 
For the purposes of the field effort, TRC adopted the vernal pool definitions as described by the 
USACE Programmatic General Permit (PGP) for the State of New Hampshire and the NHDES 
Administrative Rules Env-Wt 101.99 for identifying vernal pools and vernal pool habitat along 
the Project corridor.  With the exception of minor differences, each agency has a similar 
definition of what constitutes a vernal pool.  Each respective definition is provided below.  
 
According to the ACOE NHPGP, vernal pools and vernal pool habitat consists of: 
 

“VPs are confined basin depressions with water for two or more continuous months in 
the spring and/or summer, for which evidence of one of more of the following indicator 
vernal pools species: wood frogs (Rana sylvatica), mole salamanders (Ambystoma spp), 
and fairy shrimp (Eubranchipus spp) has been documented OR for which evidence of two 
or more of the following facultative organisms: caddisfly (Trichoptera) larvae casings, 
fingernail clams (Sphaeriidae), or amphibious snails (Basammatophora) and evidence 
that the pool does not contain an established reproducing fish population has been 
documented. Vernal pool habitat is the seasonal pool depression, seasonal pool envelope 
(100 FT radius from the VP edge) and seasonal pool terrestrial habitat (750 FT radius 
from the VP edge). The Corps will determine on a case-by-case basis which vernal pools 
are within their jurisdiction.” 

 
The NHDES wetlands Bureau defines a vernal pool in their Administrative Rules Env-Wt 101.106 
as:  

“a surface water or wetland, including an area intentionally created for purposes of 
compensatory mitigation, which provides breeding habitat for amphibians and 
invertebrates that have adapted to the unique environments provided by such pools and 
which: 

(a) Is not the result of on-going anthropogenic activities that are not intended to 
provide compensatory mitigation, including but not limited to: 
(1) Gravel pit operations in a pit that has been mined at least every other 

year; and 
(2) Logging and agricultural operations conducted in accordance with all 

applicable New Hampshire statutes and rules; and 
(b) Typically has the following characteristics: 

(1) Cycles annually from flooded to dry conditions, although the 
hydroperiod, size, and shape of the pool might vary from year to 
year; 

(2) Forms in a shallow depression or basin; 
(3) Has no permanently flowing outlet; 
(4) Holds water for at least 2 continuous months following spring ice-out; 
(5) Lacks a viable fish population; and 
(6) Supports one or more primary vernal pool indicators, or 3 or more 

secondary vernal pool indicators.”  
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Primary vernal pool indicators in NH include wood frogs, mole salamanders and fairy shrimp.  
Secondary indicators include species of aquatic insects including the larvae of caddisfly, 
dragonfly, and damselfly; fingernail clams and certain aquatic beetles; and other specific species 
that inhabit vernal pools. 
 
TRC utilized a comprehensive vernal pool survey protocol and field data forms found in the 
document “Identification and Documentation of Vernal Pools in New Hampshire”, published by 
the New Hampshire Fish and Game Department Nongame and Endangered Wildlife Program 
(NHFGD 1997). In general, field surveys were conducted during the recommended timeframes 
for identifying amphibian egg masses and tabulating egg mass abundance.  Peak breeding for 
wood frogs is generally earlier in the season, typically mid to late April, than that of the spotted 
and blue-spotted salamanders (ambystomid salamanders), typically in early May (Hunter & 
Calhoun 1999).  Seasonal and weather conditions were also considered when applying these 
recommended survey timeframes as amphibian breeding can vary based on springtime 
conditions.  For example, experiencing a cold spring versus a warm, wet spring could delay 
amphibian breeding for as much as two weeks and vice versa.  Therefore, TRC attempted to 
conduct the surveys in early May of 2011 to capture the overlap of peak breeding of both the 
wood frogs and spotted salamanders.   
 
2.1 General Field Survey Approach 
 
Field surveys were conducted by a team of two qualified biologists familiar with vernal pool 
resources within New England.  The team completed visual meanders surveys throughout the 
entire Project area. Each field crew was outfitted with the necessary field equipment to conduct a 
detailed survey and to thoroughly document each pool that was inventoried.  Typical equipment 
consisted of hip/chest waders, polarized sunglasses, view tubes, dipnet, thermometer, fairy 
shrimp sampling equipment, and digital camera.  For each pool, a standardized vernal pool 
determination field data form was completed, the vernal pool area was photo-documented, and 
the pool basin was located in the field using a global positioning system (GPS) unit.  GPS data 
was specifically collected at the approximate perceived boundary of the highwater mark for all 
vernal pools exceeding approximately 10 feet in diameter.   
 
2.2 Vernal Pool Species Observations 
 
Egg mass surveys were conducted during the day time hours, preferably when the sun was out, 
between the hours of 9:00am to 3:00pm to the extent possible to maximize viewing opportunity 
within the pools.  Two biologists began at one end of the pool and thoroughly searched the entire 
area simultaneously wading along the pool margin.  The entire pool was searched (including the 
center) in this manner to ensure that all egg masses were tabulated.  To reduce the possibility of 
overlooking or misidentifying egg masses, the field biologists worked together to observe, 
identify, and count egg masses.  When agreement was reached regarding the species and number 
of egg masses within an individual pool, a data form and all other necessary pool documentation 
was completed (see Natural Resource Survey Map in Appendix A).  As described in Section 2.0 
above, each pool was examined twice during the survey period to document all vernal pool 
species utilizing the resource.   
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As with the egg mass surveys, surveys to document the presence/absence of fairy shrimp were 
also conducted concurrently.  When optimal daytime conditions were not available or for pools 
with dark tannin stained water, field crews used dip nets and view tubes to search for fairy 
shrimp.  When possible, sampling efforts were focused on sunny patches along the pool, as fairy 
shrimp often congregate in these areas. 
 
Vernal pools were classified into one of three categories:  (1) natural vernal pools; (2) potential 
vernal pools; and (3) non-jurisdictional features.  The natural vernal pools were those pools as 
defined in Section 2.0 above that met the state criteria under the Administrative Rules.  The 
potential pools were those pools that were identified outside of the indicator species breeding 
season as the scope of the project had changed after the initial vernal pool survey was performed.  
These pools had the abiotic characteristics as described in the state and federal definitions, but 
would require a visit in breeding season to confirm the presence of the indicator species use.  The 
“non-jurisdictional feature” category included all other areas where amphibian breeding was 
documented but did not meet the state and federal definition of a vernal pool described in Section 
2.0.   
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3.0 VERNAL POOL FIELD SURVEY RESULTS 
 
Vernal pool surveys were conducted within the Project area on May 2nd, 5th and 9th of 2011, with 
additional survey conducted in extra project area performed in September 2011.  A total of 7 
features were identified within the Project area.  Of these, 5 were identified as Natural Vernal 
pools, 1 as a potential vernal pool (located in September), and 1 feature was designated as a non-
jurisdictional amphibian breeding area.  Follow-up site visit in the spring 2012 confirmed the 
potential vernal pool as a natural vernal pool.  Mapping of the pools is provided on the Natural 
Resource Survey Map in Appendix A, and the field data forms and site photographs for each 
feature are provided in Appendix B.  An abbreviated summary of the vernal pool data is 
provided in Table 1 below.   
 

TABLE 1:  SUMMARY OF VERNAL POOLS WITHIN ANTRIM WINDPARK 
 

Pool Type 
No. of Features Within 

the Project Survey 
Corridor 

Natural Vernal Pool 6 

Non-jurisdictional 
Feature 1 

TOTAL 7 

 
 
A summary of the vernal pool characteristics for each pool is provided in Table 2 below.  In 
summary, only VP4 contained significant numbers of egg masses.  Vernal Pool Data Sheets are 
included in Appendix B. 
 

TABLE 2:  VERNAL POOL CHARACTERISTICS 
 

Pool 
ID 

Date 
Surveyed 

Natural 
Setting 

(y/n) 
Indicator Species Observed 

Facultative 
Species 

Observed 

Holds Water 
For At Least 
Two Months 

(y/n) 

Associated 
Wetland 

VP1 5/2/2011 Y 
Spotted Salamander – 8 egg masses 

Wood Frog – 5 egg masses 
Green Frog - Vocalization 

Green frog - 
Vocalization Y AN1 

VP2 5/5/2011 Y Spotted Salamander – 16 egg masses
Wood Frog – 1 egg mass  Y AN4 

VP3 5/5/2011 Y Spotted Salamander – 9 egg masses 
Wood Frog – 5 egg masses 

Red-spotted 
newt -  1 

adult 
Y AN5 

VP4 5/5/2011 Y Spotted Salamander – 55 egg masses 
Wood Frog – 4 egg masses  Y AN25 

VP5 5/9/2011 Y Spotted Salamander – 10 egg masses  Y AN24 

VP6 5/9/2011 N Spotted Salamander – 9 egg masses  N Upland 

VP7 9/27/2011
; 5/5/2015 Y Spotted Salamander – 5 egg masses  Y AN38 
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Six of the pools observed occurred in natural isolated basins without an inlet or an outlet and no 
populations of predatory fish. Vernal Pools 1-5 and 7 are within isolated palustrine forested 
wetlands along the Tuttle Hill ridgeline and are located in depressions within the regional 
bedrock. 
 
Vernal Pool 6 is located within a depression in an old woods road and is a man-made feature. 
This pool was also observed to be completely dry on June 6, 2011.  No hydrophytic vegetation 
was observed in the vicinity of the pool depression and as a result is not a jurisdictional wetland. 
Therefore, the pool is considered a non-jurisdictional feature. 
 
During the siting phase of the Project, several routing options were evaluated that were later 
rejected due to landowner or environmental concerns.  During the spring and summer of 2011 
when these particular route options were still under consideration, additional surveys for vernal 
pools were completed.  As a result, one other feature Vernal Pool 7 (VP7) was identified within 
the current Project area. VP7 is located within an isolated forested wetland (Wetland AN38) west 
of proposed turbines 5 and 6.  The wetland was observed to have an area of standing water 
approximately 1 foot deep and contained an abundance of shrubby vegetation, conducive of 
supporting egg attachment sites for pool breeding amphibians.  An ephemeral outlet was 
observed draining to the northwest through a gap in the regional bedrock, but did not meet the 
criteria for a stream or wetland and did not have the necessary characteristics to support 
predatory fish populations.  Follow-up survey of this pool in spring 2015 confirmed this feature 
as a natural vernal pool.  
 
Although intensively surveyed for, no fairy shrimp were found or documented within any of the 
vernal pools.  Furthermore, no rare or state-listed threatened or endangered species known to use 
vernal pools for at least one critical life stage were documented in any of the vernal pools found 
within the Project area.  The field data forms and site photographs for these seven areas are 
provided in Appendix B. 
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4.0 VERNAL POOL IMPACTS 
 
There are no impacts to vernal pool depressions.  Impacts to vernal pools are indirect and are 
from road and turbine construction in areas adjacent to the pools.  The indirect impacts to the 6 
natural vernal pools (VP1-VP5 and VP7) were all assessed.  In discussions with Mark Kern from 
the U.S. Environmental Protection Agency and David Keddell from the Army Corps (during a 
site visit to the vernal pools December 13, 2011), the assessment of impacts should consider the 
project footprint within 250 feet of the pools, and the area within 100 feet of the vernal pool 
depression.  The upland and wetland area within 250 feet and adjacent to the vernal pool is 
defined as vernal pool “terrestrial habitat”, and the area within 100 feet of the pool is the vernal 
pool “envelope” (Calhoun and Klemens 2002; Calhoun and deMaynadier 2004).  See Figure 2 
for detailed maps of the vernal pools and the terrestrial habitat areas. 
 
The vernal pools found on this site are in three distinct areas.  Vernal pools 1, 2 and 3 are close 
to each other, and their terrestrial habitats overlap (“Habitat A”).  Vernal pools 4 and 5 are also 
close to each other and their respective terrestrial habitat areas also overlap (“Habitat C”).  
Vernal pool VP7 terrestrial habitat does not overlap with any other vernal pool habitat (“Habitat 
B”). 
 
There are no state regulations in New Hampshire, other than wetland protection rules, to regulate 
development within and adjacent to vernal pools. The Army Corps does regulate impacts to 
vernal pools as a type of special wetland through Section 404 of the Clean Water Act.  The Army 
Corps Programmatic General Permit No: NAE-2007-461 (PGP) for the State of New Hampshire 
states that applicants must minimize surrounding upland impacts to the greatest extent 
practicable, with the effort to minimize impacts being commensurate with the value of the VP.  
The Army Corps PGP also recommends that impacts should be excluded from the vernal pool 
envelope and that certain guidelines for vernal pool management are followed, which suggest 
that the developed area (such as gravel surfaces) is kept to less than 25% of the  terrestrial habitat 
area (Calhoun and  Klemens 2002).  
 
A gravel road and turbine pad is found within vernal pool Habitat A and a small portion of road 
is found within Habitat B.  Analysis demonstrates that the impact to Habitat A terrestrial habitat 
is 2.3 acres of the 10 acre terrestrial habitat area, or 22.9% of the total terrestrial habitat area.  
Vernal pool 1 envelope impact is .01 acre of a 1.2 acre envelope area, or 1.1% of the envelope.  
Vernal pools 2 and 3 envelope impact is 0.46 acres to a 2.1 acre envelope area, or 22.2% of the 
envelope.  Impact to Habitat B is approximately 0.02 acres of the 4.9 acre terrestrial habitat area, 
or 0.4% of the total terrestrial habitat area.  There is no impact to Habitat B (VP7) vernal pool 
envelope.  There is no impact to the terrestrial habitat or envelope of Habitat C. 
 
The level of impact to the terrestrial habitat areas is below the recommended 25% developed 
area threshold.  There is, however some impact to the vernal pool envelope area.  These impacts 
are mitigated by the gravel road not being open to public vehicle traffic and as such will have a 
very limited volume of traffic and a very low potential to impact any vernal pool species crossing 
the road.  Narrow gravel roads are also not significant barriers to amphibians, and will not hinder 
movement of the animals through the area.  It is anticipated that the proposed development of 
this area will have no impact on the productivity of these vernal pools. 
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APPENDIX B 

Vernal Pool Field Data Forms 
& 

Vernal Pool Site Photographs 
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