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EXECUTIVE SUMMARY

During 20062007 Ecosystem Management Consultants (EMC) of Sandwich, New Hampshire
completed Phase Il of a natural resources inventory (NRI) after completing Phase | from 2003
2005 pttp://meredithnh.org/nri.php]. The purpose of Phase Il of the NRI was tazobduct a

field investigation of each of the high value-agccurrence areas identified during the Phase |
inventory, 2) conduct a fieldbased wildlife habitat analysis of representative areas of the Town,
and 3) perform a GPisased field delineation of all prime wetland areas, as made accessible by
private property permission.

The Meredith Conservation Commission, ingv assisted in Phase | of the NRI, helped
coordinate the private property access requests and contributed valuable input on the scope of
the project as a whole. The Meredith Planning Department, under its (then) Director of
Planning John Edgar, providessential support for the entire project and reviewed progress as
the field-based NRI unfolded.

All 10 of the cenoccurrence areas identified during NRI Phase | were visited on the ground. One
of these areas, Hawkins Brook (#1), was determined to be signify compromised by human
activity and was not studied in great detail. The remainder were visited in the field at least
once, with the majority being surveyed three to five times, particularly the six that contained
prime wetlands. Approximately 350 grerty owners were contacted for permission to access a
part of their property; of the 54% who responded, 82ffothese @ve permission. In areas
without permission, roadside surveys were conducted.

Of thenine cooccurrence areas (CA) that were studiedemgively, four of them were resized
downward and five expanded. Total size for the reviseebamurrence areas changed from
5187 acres to 6041 acres, or an increase of 16%. Most of these changes were a resuk of field
based revisions to wetland areas aslvas ridgeline areas of high quality wildlife habitat. The
largest change among wetland areas took place at Page Pond (CA #3) where adjacent
designated wetlands were deemed to be part of the overall prime wetland complex. The largest
change in upland areatook place at Spectacle Pond (CA #8) and Leavitt Mountain (CA #9),
where excellent upland habitat for wildlife was evident from abundant wildlife sign.

Wildlife habitat was assessed using three methods that enhanced the wildlife habitat data
gathered diring NRI Phase I|: 1) roadside surveys of wildlife crossing areas,-2gwff
observation of wildlife and their sign, and 3) anecdotal reports of wildlife including records from
the Meredith Conservation Commission, NH Audubon Society, and the NH FisGaamgl
Department. Roadside surveys were completed on 9 different days in winter and spring and
covered 193 miles of roads (84% of the road area in Meredith). Most of these were completed
during the period of winter snow in order to detect roadossing rotes of medium to large
mammals. Sixteen road crossing sites were detected among 13 species of mammals. One
roadside survey was completed in April, with 42 crossing sites recorded for-raigyetory
amphibians. Most of the latter were recorded on Merediieck, which, if extrapolated for the
entire town, suggests at least 160 vernal amphibian crossing sites along Meredith town roads.


http://meredithnh.org/nri.php

Off-road wildlife observations were mostly recorded during the field survey of prime wetlands
and coeoccurrence areas. A tat of 20 offroad site visits were conducted equaling 87.9 km of
travel that covered roughly 2336 acres (6.6% of Meredith, 9.2% of the land area). Seven
wetland areas of town were focused on: a) Bartlett Brook, b) Page Pond and Page Brook, c)
Hatch Brook,d) Forest Pond and Dolloff Brook, e) Blake Brook, f) Meredith Center and
Chemung, and g) Pemigewasset Lake. As noted above, upland wildlife observations were also
recorded at Spectacle Pond and Leak#itld Mountain. Observations included the following for

the major groups of organisms:

Mammals sightings, tracks, dens, fur & other sign

Birds sightings, auditory records, nests, feathers, roosts
Fishes sightings, scales, eggs

Reptiles sightings, scat, shed skin, plastron/telson
Amphibians sightings (adultskggs, larvae, calls (frogs & toads)
Invertebrates sightings (adults), exuviae (aquatic macros), larvae

A total of 35 mammals, 140 birds, 20 fishes, 6 reptiles, 12 amphibians, 140 aquatic- macro
invertebrates, and 142 upland invertebragpecieswere recaded during the 23 field days of
observation that covered approximately 9% of the land area of Meredith. In addition, 624
species of plants and 323 species of fungi were observed. Since this project emphasized
vertebrate wildlife species, the lists of imebrates, plants and fungi should be considered
partial lists for the town.

Given the value of rare and endangered species and exemplary natural commbrdties,
thorough investigation of these elements was completed. Records of-Bsa¢el species were
researched through the NH Natural Heritage Bureau, the NH Audubon Society and the NH Fish
and Game Department. A total of eight stdisted rare plant species were located in eight
locales, one of which was historic (i.e. > 20 years old). Sixteen spéaiase animals were
located among 45 sites, seven of which were from existing NH Fish & Game records. These
include nine species that are not threatened or endangered but appear on the Wildlife Action
Plan Special Concern list. Twentye exemplary natulacommunities were identified totaling

335 acres of land, or roughly 15% of the survey area. These included eight upland and nine
wetland types, most notably, the black gened maple swamp at Hamlin Recreation Area, the
northern hardwoodmountain maple tals slope on Saddle Hill, and the mixed, tall giées
emergent marsh along lower Hatch Brook.

All seven prime wetlands were investigated for their size and general quality. After researching
the Hawkins Brook prime wetland during NRI Phase I, it wasmeended that this wetland be
declassified as a prime wetland owing to the degree of fragmentation and degradation. The
remaining six prime wetlands were visited during the sHoee seasons of 2006 and 2007.
Roughly 47% of the six prime wetlands weredfg¢lineated using GPS, or roughly 87% the
area that had written property access permission. Nearly complete coverage was achieved at
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habitat that is either rare in the region or state, or common and widespread but of very high quality.
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Hatch Brook and lower Blake Brook; the remainder contained property permissions on less than
45% of the prime wetland area

Based on the field and mapased delineation, the following changes occurred among the six
prime wetlands:

% Similar
ID Acres - 1984 | Acres - NRI | Acres - NRI I NRI I vs NRI |
Dolloff Brook 155.8 171.7 192.2 87.7
Blake Brook 124.0 171.7 143.2 88.3
Hatch Brook 44.6 195.7 213.0 80.6
Mill Brook 200.8 126.3 132.9 90.2
Page Brook 189.5 265.5 281.4 89.0
Stoney Brook 224.1 217.3 207.2 97.0
Total 1148.2 1169.9 88.8
Table 1. Prime wetland comparison.
b2GS GKI G Gwi8es tctudelbattyakiditibnissnd deletions and therefore represents a net gain

or loss.

The above acreages compare favorably with the prime wetlands aerial photo interpretation
(API) that was completed during NRI Phagith the exception of the abovaoted Hawkins
Brook prime wetlands, all of the prime wetlands exhibited a remarkably pristine nature in spite
of the proximity to roads; it was no surprise that all of these prime wetlands were contained
within highvalue ceoccurrence areas.

Suggested caervation measures that might help protect the highlue ceoccurrence areas
of Meredith in the future include:

e Establishing larger water resource setbacks within these areas (150 feet)
Placing greater restrictions on permitted uses within these areas
Requiring ecological assessments for development projects

Providing conservation subdivision incentives

Securing conservation easements

Passing municipal bond measures to purchase conservation land
Assigning volunteer monitors to stewards these areas

The following report contains a detailed discussion of the reviseebamurrence and prime
wetlands mapping, as well as a description of the significant wildlife habitat areas in Meredith.
Natural resource and land conservation measures are also outlingbdse areas.

% It should be noted that the overlapetween the 1984 wetland delineation of prime wetlands and the NRI Phase
Il delineation of prime wetlands was 54%.



The author would like to acknowledge John C. Edgar of the Meredith Community Development
Department and Jacquie Colburn of the Meredith Conservation Commission for their support
and the pivotal role they played in coordinating this projecicille Therrien, Meredith GIS
Specialist, for her assistance in producing the GIS maps and tables; and the Town of Meredith
Conservation Commission members for their assistance in obtaining private property
permissions, contributions of wildlife recordgnd their support in sponsoring periodic
presentations of the findings.
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Meredith NRI 1l

Meredith Natural Resources Inventory (NRI) Phase I

Introduction

In 2003¢ 2005 the first phase of the Meredithatural Resources Inventory (NRI) took place. This
project was commissioned as a result of the 2002 Meredith Community Plan, which recognized the
need to conduct aesource inventoryin order to inform a subsequent Open Space Plan for the town.
The NRI wailargely maghased, and used available geographic information systems (GIS) data to
highlight where the best water, soil, forest, and wildlife resources existed in Meredith. Some roadside
surveys were conducted, although no-offad fieldwork was completéduring Phase I. The findings of
this two-year project can be found dittp://meredithnh.org/nri.php

In the Phase | project a total of bOccurrence Areas/ ! Qa v

concentraton of high quality natural resources such as drinking water supplies, wetlands, good
growing soils, and wildlife habitat. The following list identifies each of these areas:

©OO\IOU'I-I>OOI\)I—‘6

=
o

NAME Phase | Acres
Hawkins Brook 554.2
Bartlett Brook 95.8
Page Brook / Page Pond 664.4
Hatch Brook 457.8
Forest Pond/Dolloff Brook 479.0
Blake Brook/Lake Wicwas 831.9
Meredith Center/Chemung 1190.3
Spectacle Pond 85.9
Leavitt Mountain 380.5
Pemigewasset Lake 447.3
TOTAL 5187.021

Table 2. Phase | C&ccurrence Areas

gSNBE ARSYGATASR

Since the NRI Phase | project was largely-bveged, what was needed was a field investigation that
verified the approximate boundary, condition and quality of eaclocourrence area. The roadside

surveys indicated that sont ¥
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existed between them, or if each CA was effectively isolated. Field surveys would providd-grou
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truthed data on water quality, vegetation cover, wildlife habitat, rare and endangered species, and
wetland extent. Since many of the-oaccurrence areas included prime wetlands, the Meredith
Planning Department also requested that a field verificabbprime wetland boundaries be a part of

the Phase Il process.

Van de Poll / EMC
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Meredith NRI 1l

The 20062007 NRI Phase Il Project arose directly from the findings of the NRI Phase | Project, wherein
recommendations B, D, and E outlined the steps to answer three falfpguestions:

1) Based on field evidence, what is the reasonable extent of eaatcorrence area?

2) What is the condition of the wildlife habitat in each-cocurrence area and are they connected
G2 20KSNIJAYLERNIIYd 6AftREATFTS KFEOoAGFG FNBFa 2d

3) What is the eact extent of each of the seven prime wetlands and do any changes need to be
made to their designation?

The following report presents the findings of this thyeart project. The first section describes the

office and field methods used to derive theresid & ¢Stf & I ONASFT RSaON
resources as summarized in the Phase | report. The second section presents the findings of each of the
above three inquiries, including a) a series of {@age synopses of each-oacurrence area; kgn

assessment of the wildlife habitats of Meredith; and c) the results of the-fiakkd prime wetland

mapping. The final section summarizes the project findings and provides a set of recommendations for
conservation action. It also identifies additiotatgeted surveys that would enhance the current

knowledge of wildlife and natural communities in Meredith.

The maps that are included in the report are presented in the order of the findings pertinent to them,

for instance, each of the eoccurrence sumnrges contain an aerial photograph of the CA that shows
wetlands, streams, and wildlife observations. An overall map of wildlife observations, as well as a map
2F AYLERNIFYyG 60ANR INBFA& o6L.! Qao Aa O2yldmay SR Ay
is included in the wildlife section that shows rare & endangered species and exemplary natural
communities that were discovered during the field survey. Finally, a4ogde prime wetland map as

well as individual prime wetland maps for each ofpsixe wetlands (excluding Hawkins Brook) is

found in the last section on findings.

Tables, charts, and photographs (figures) are included in the report as listed above, although some of
0KSaS KI @S Ftaz2 o06SSy AyaSNIS Resepgraté ftoNRiSrepbr2 Nd | (6
latter large format maps include one showing wildlife observations, rare & endangered species and
exemplary natural communities, and prime wetlands with 166t buffers.

Van de Poll / EMC 2 August 2009



Meredith NRI 1l

Methods
A. CoOccurrence Areas Review

Initial review of ce2 OO dzNNB Yy OS I NBlFa o/ ! Qao G221 LI I OS dzaAy
courtesy of Complex Systems Research Center in Durham, NH. These data were analyzed using ArcViev
3.3 software. Both the 1998 blagnd-white aerial digith 2 NI K2 LIK2 (i 21jdzZf R4 05hv Q2
O2f 2NJ 2NIK2LIK2{G2ljdzr Ra 6SNB SaaSydAlft Ay LINREJARA
important for ascertaining open wetland cover types since the aerial photographs were taken in

summer. They ere less useful for viewing disturbed landscape features such as roads, buildings and
impervious areas. Additional GIS data that were useful included the finalized soils map for Belknap
County, the updated NPDES and NHDES hazards inventory, and the upelidezhd wellhead

protection areas inventory. A review of the current conservation lands data layer and the latest parcel
map of Meredith was also essential.

Perhaps the most important task that was necessary prior to fieldwork was the identificatpyivafe
property owners whose land fell within the initial-czcurrence areas designated in 2004. Written

contact and property access permission was critical in order to carry out fieldwork for the Town. Once
the landowners in question were identifiedhié Meredith Conservation Commission carried out the

task of requesting the necessary permissions. Since this project included a wildlife habitat assessment
andGP® I &SR 4SiGflyR RStAYSIGAZ2Y AY Ylye 2F @KS /!
letter to prospective landowners. This was no simple process and took the better part of six months to
accomplish. In the end, the following results were posted:

Total YES 154

Total NO 34

Total Contact Before 78
Total Number of Parcels 351

Total acres yes 4691.00

Total acres no 533.04

Total acres no answer 3403.23
Total acres 8627.27

Table 3. Results dfandowner Contact.

While we were waiting for responses from landowners several preliminary steps in the evaluation of
co-occurrence areas took place. First, the review of remote map data suggested that fieldwork should
include an expanded search beyond the limits of theahitooccurrence map in order to determine
O2yySOiA@AGE 0S0U6SSYy GKS /! Qao
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Meredith NRI 1l

This was particularly true for Page Pond, Spectacle Pond, and the area between Blake Brook and

Hamlin Recreation Area. Additional landowners were identified in these areas atattwas

initiated. Second, it was essential to conduct morel@pth roadside surveys in order to identify

At REAFS O2NNAR2NE GAGKAY YR 06SG6SSy GKS /! Qad
identify essential wildlife habitaway fromthe co-occurrence areas. Without quadrupling the number

of landowners to be contacted, this had to be done via a roadside survey.

Roadside surveys were conducted in both winter and late spring/early summer. The winter survey took
place on February 28, March 1, and March 2, 2006 during an optimal time for seeing snow track crossing:
of medium to large mammals. The areas syed are depicted in red below.

Roadside Surveys for Winter Snow
Tracking oMammals

[Cooccurrence Areas shown in black
Roadside Survey Areas shown in reg

Figure 1. Roadside Survey$§Vinter

A handheld Garmin 12XL GRSit was used to record the location of track crossings of all roads
traversed. Digital photographs were also taken of salient track sets and crossing areas. Two-or three
letter codes were used for all mammal species, adhering to the first letter of the

Van de Poll / EMC 4 August 2009



Meredith NRI 1l

3Sydza YIYS YR FANBRG fSGGESNI 2F G(GKS ‘GPHdatawad S LI
uploaded onto ArcView maps of Meredith and areas with significant amounts of wildlife crossings
RdZNAYy 3 GKS (GKNBS RlIead ¢oBENBESROBNBYRESRPEE LINBOLF O

Subsequent roadside surveys in spring and early summer looked for different types of wildlife. The

April 24, 2006 survey took place during a rainy night in order to determine the crossing locations of
short-migratory amphibians, specifibg, spotted salamanders and wood frogs that were moving into

or out of a vernal pool area. Because of the intensity of the data and the episodic nature ofimight
amphibian movement, only one spring movement night was completed. Five other days spizig

FYR SIENIe& &dzyYYSNJ 6SNB aLISyid Fft2y3a aSNBRAGKQA NP
AUNBIY O2yySOiGAGAGE 6SG6SSYy /1 Q& YR SElFYAYAYS
condition. The areas surveyed are depicted in tdatow.

Roadside Surveys fdernal
Amphibians & Habitat
Condition

[Cooccurrence Areas shown in black
Roadside Survey Areas shown in red
Surveys for amphibians and habitat
condition shown in blue.]

Figure 2 Roadside Surveys Spring & Summer

® All mammal species codes can be found in the wildlife section along with the track intercept chart for Spectacle Pond.

Van de Poll / EMC 5 August 2009























































































































































































