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EXECUTIVE SUMMARY 
 

During 2006-2007 Ecosystem Management Consultants (EMC) of Sandwich, New Hampshire 
completed Phase II of a natural resources inventory (NRI) after completing Phase I from 2003 ς 
2005 [http://meredithnh.org/nri.php]. The purpose of Phase II of the NRI was to: 1) conduct a 
field investigation of each of the high value co-occurrence areas identified during the Phase I 
inventory, 2) conduct a field-based wildlife habitat analysis of representative areas of the Town, 
and 3) perform a GPS-based field delineation of all prime wetland areas, as made accessible by 
private property permission. 
 
The Meredith Conservation Commission, having assisted in Phase I 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, provided essential support for the entire project and reviewed progress as 
the field-based NRI unfolded. 
 
All 10 of the co-occurrence areas identified during NRI Phase I were visited on the ground. One 
of these areas, Hawkins Brook (#1), was determined to be significantly 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 property owners were contacted for permission to access a 
part of their property; of the 54% who responded, 82% of these gave permission. In areas 
without permission, roadside surveys were conducted. 
 
Of the nine co-occurrence areas (CA) that were studied intensively, four of them were resized 
downward and five expanded. Total size for the revised co-occurrence areas changed from 
5187 acres to 6041 acres, or an increase of 16%. Most of these changes were a result of field-
based revisions to wetland areas as well as 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 areas took 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 during NRI Phase I: 1) roadside surveys of wildlife crossing areas, 2) off-road 
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 Fish and Game 
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 road-crossing routes 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 short-migratory 
amphibians. Most of the latter were recorded on Meredith Neck, which, if extrapolated for the 
entire town, suggests at least 160 vernal amphibian crossing sites along Meredith town roads. 

http://meredithnh.org/nri.php
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Off-road wildlife observations were mostly recorded during the field survey of prime wetlands 
and co-occurrence areas. A total of 20 off-road 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 Leavitt-Ladd 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 (adults), eggs, 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 invertebrate species were recorded 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 invertebrates, plants and fungi should be considered 
partial lists for the town. 
 
Given the value of rare and endangered species and exemplary natural communities,1 a 
thorough investigation of these elements was completed. Records of state-listed species were 
researched through the NH Natural Heritage Bureau, the NH Audubon Society and the NH Fish 
and Game Department. A total of eight state-listed rare plant species were located in eight 
locales, one of which was historic (i.e. > 20 years old). Sixteen species of rare 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. Twenty-one exemplary natural communities 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 gum-red maple swamp at Hamlin Recreation Area, the 
northern hardwood-mountain maple talus slope on Saddle Hill, and the mixed, tall grass-like 
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 was recommended 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 snow-free seasons of 2006 and 2007. 
Roughly 47% of the six prime wetlands were field-delineated using GPS, or roughly 87% the 
area that had written property access permission. Nearly complete coverage was achieved at 

                                                      
1
  ά9ȄŜƳǇƭŀǊȅ ƴŀǘǳǊŀƭ ŎƻƳƳǳƴƛǘƛŜǎέ ǊŜŦŜǊǎ ǘƻ ǊŜƎǳƭŀǊƭȅ ƻŎŎǳǊǊƛƴƎ ŎƻƭƭŜŎǘƛƻƴǎ ƻŦ Ǉƭŀƴǘǎ ŀƴŘ ŀƴƛƳŀƭǎ ƛƴ ǘƘŜƛǊ ƴŀǘǳǊŀƭ 

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 map-based delineation, the following changes occurred among the six 
prime wetlands: 
 

ID Acres - 1984 Acres - NRI I Acres - NRI II 
% Similar 

NRI I vs NRI II 

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.  

             bƻǘŜ ǘƘŀǘ ǘƘŜ ά҈ {ƛƳƛƭŀǊέ values include both additions and 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 Phase.2 With the exception of the above-noted 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 high-value co-occurrence areas. 
 
Suggested conservation measures that might help protect the high-value co-occurrence areas 
of Meredith in the future include: 
 

 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 revised co-occurrence 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 outlined for these areas. 
 

                                                      
2
  It should be noted that the overlap between the 1984 wetland delineation of prime wetlands and the NRI Phase 

II delineation of prime wetlands was 54%. 
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Meredith Natural Resources Inventory (NRI) Phase II 
 

I. Introduction 
 
In 2003 ς 2005 the first phase of the Meredith Natural Resources Inventory (NRI) took place. This 
project was commissioned as a result of the 2002 Meredith Community Plan, which recognized the 
need to conduct a resource inventory in order to inform a subsequent Open Space Plan for the town. 
The NRI was largely map-based, 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 off-road fieldwork was completed during Phase I. The findings of 
this two-year project can be found at http://meredithnh.org/nri.php  
 
In the Phase I project a total of 10 Co-Occurrence Areas ό/!Ωǎύ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ǘƘŀǘ ŎƻƴǘŀƛƴŜŘ ŀ 
concentration 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: 
 

ID NAME Phase I Acres 

1 Hawkins Brook 554.2 

2 Bartlett Brook 95.8 

3 Page Brook / Page Pond 664.4 

4 Hatch Brook 457.8 

5 Forest Pond/Dolloff Brook 479.0 

6 Blake Brook/Lake Wicwas 831.9 

7 Meredith Center/Chemung 1190.3 

8 Spectacle Pond 85.9 

9 Leavitt Mountain 380.5 

10 Pemigewasset Lake 447.3 

   

 TOTAL 5187.021 

  
 Table 2.  Phase I Co-Occurrence Areas 

 
Since the NRI Phase I project was largely map-based, what was needed was a field investigation that 
verified the approximate boundary, condition and quality of each co-occurrence area. The roadside 
surveys indicated that some ƻŦ ǘƘŜ /!ΩǎΣ ƴƻǘŀōƭȅ Iŀǿƪƛƴǎ .ǊƻƻƪΣ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ŎƻƳǇǊƻƳƛǎŜŘ ōȅ 
ƛƳǇŀŎǘǎ ŦǊƻƳ ŘŜǾŜƭƻǇƳŜƴǘΦ !ƳƻƴƎ ƻǘƘŜǊ /!Ωǎ ƛǘ ǿŀǎ ǳƴŎƭŜŀǊ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ŀƴȅ ǿƛƭŘƭƛŦŜ ŎƻǊǊƛŘƻǊǎ 
existed between them, or if each CA was effectively isolated. Field surveys would provide ground-
truthed data on water quality, vegetation cover, wildlife habitat, rare and endangered species, and 
wetland extent. Since many of the co-occurrence areas included prime wetlands, the Meredith 
Planning Department also requested that a field verification of prime wetland boundaries be a part of 
the Phase II process. 
  

http://meredithnh.org/nri.php
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The 2006-2007 NRI Phase II Project arose directly from the findings of the NRI Phase I Project, wherein 
recommendations B, D, and E outlined the steps to answer three follow-up questions: 
 

1) Based on field evidence, what is the reasonable extent of each co-occurrence area? 

2) What is the condition of the wildlife habitat in each co-occurrence area and are they connected 

ǘƻ ƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘ ŀǊŜŀǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ /!ΩǎΚ 

3) What is the exact 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 three-part project. The first section describes the 
office and field methods used to derive the resulǘǎ ŀǎ ǿŜƭƭ ŀǎ ŀ ōǊƛŜŦ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǘƻǿƴΩǎ ƴŀǘǳǊŀƭ 
resources as summarized in the Phase I report. The second section presents the findings of each of the 
above three inquiries, including a) a series of two-page synopses of each co-occurrence area; b) an 
assessment of the wildlife habitats of Meredith; and c) the results of the field-based prime wetland 
mapping. The final section summarizes the project findings and provides a set of recommendations for 
conservation action. It also identifies additional targeted 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 co-occurrence summaries 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 
ƻŦ ƛƳǇƻǊǘŀƴǘ ōƛǊŘ ŀǊŜŀǎ όL.!Ωǎύ ƛǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘ ŀǎǎŜǎǎƳŜƴǘ ǎŜŎǘƛƻƴΦ ! ǎŜǇŀǊŀte map 
is included in the wildlife section that shows rare & endangered species and exemplary natural 
communities that were discovered during the field survey. Finally, a town-wide prime wetland map as 
well as individual prime wetland maps for each of six prime 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 
ǘƘŜǎŜ ƘŀǾŜ ŀƭǎƻ ōŜŜƴ ƛƴǎŜǊǘŜŘ ƻƴ ƭŀǊƎŜ ŦƻǊƳŀǘ όопέ Ȅ ппέύ ƳŀǇǎ ǘƘŀǘ ŀre separate from this report. The 
latter large format maps include one showing wildlife observations, rare & endangered species and 
exemplary natural communities, and prime wetlands with 150-foot buffers. 
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II.  Methods 
 

A. Co-Occurrence Areas Review 
 
Initial review of co-ƻŎŎǳǊǊŜƴŎŜ ŀǊŜŀǎ ό/!Ωǎύ ǘƻƻƪ ǇƭŀŎŜ ǳǎƛƴƎ DL{ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜŘ ōȅ bI Dw!bL¢Σ 
courtesy of Complex Systems Research Center in Durham, NH. These data were analyzed using ArcView 
3.3 software. Both the 1998 black-and-white aerial digitaƭ ƻǊǘƘƻǇƘƻǘƻǉǳŀŘǎ ό5hvΩǎύ ŀƴŘ ǘƘŜ нлло b!Lt 
ŎƻƭƻǊ ƻǊǘƘƻǇƘƻǘƻǉǳŀŘǎ ǿŜǊŜ ŜǎǎŜƴǘƛŀƭ ƛƴ ǇǊƻǾƛŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ /!ΩǎΦ ¢ƘŜ ƭŀǘǘŜǊ ǿŜǊŜ ǇŀǊǘƛŎǳƭŀǊƭȅ 
important for ascertaining open wetland cover types since the aerial photographs were taken in 
summer. They were 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 updated wells and 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 identification of private 
property owners whose land fell within the initial co-occurrence 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 identified, the Meredith Conservation Commission carried out the 
task of requesting the necessary permissions. Since this project included a wildlife habitat assessment 
and GPS-ōŀǎŜŘ ǿŜǘƭŀƴŘ ŘŜƭƛƴŜŀǘƛƻƴ ƛƴ Ƴŀƴȅ ƻŦ ǘƘŜ /!ΩǎΣ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǎǘǳŘȅ ǿŜǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘe 
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 of Landowner 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 the initial co-occurrence map in order to determine 
ŎƻƴƴŜŎǘƛǾƛǘȅ ōŜǘǿŜŜƴ ǘƘŜ /!ΩǎΦ  
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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 and contact was 
initiated. Second, it was essential to conduct more in-depth roadside surveys in order to identify 
ǿƛƭŘƭƛŦŜ ŎƻǊǊƛŘƻǊǎ ǿƛǘƘƛƴ ŀƴŘ ōŜǘǿŜŜƴ ǘƘŜ /!ΩǎΦ ! ǎŜŎƻƴŘŀǊȅ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ ǿŀǎ ǘƻ 
identify essential wildlife habitat away from the 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 crossings 
of medium to large mammals. The areas surveyed are depicted in red below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Roadside Surveys - Winter 

 

A hand-held Garmin 12XL GPS unit 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 
  

Roadside Surveys for Winter Snow 
Tracking of Mammals 
 

[Co-occurrence Areas shown in black; 
Roadside Survey Areas shown in red] 
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 ƎŜƴǳǎ ƴŀƳŜ ŀƴŘ ŦƛǊǎǘ ƭŜǘǘŜǊ ƻŦ ǘƘŜ ǎǇŜŎƛŜǎ ŜǇƛǘƘŜǘΣ ŜΦƎΦ ά!ŀέ ŦƻǊ !ƭŎŜǎ ŀƭŎŜǎΣ ƻǊ ƳƻƻǎŜΦ3 GPS data was 
uploaded onto ArcView maps of Meredith and areas with significant amounts of wildlife crossings 
ŘǳǊƛƴƎ ǘƘŜ ǘƘǊŜŜ Řŀȅǎ ǿŜǊŜ ŘŜǎƛƎƴŀǘŜŘ ŀǎ ǇǊƻōŀōƭŜ άǿƛƭŘƭƛŦŜ ŎƻǊǊƛŘƻǊǎΦέ 
 
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, specifically, 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 of night-time 
amphibian movement, only one spring movement night was completed. Five other days in late spring 
ŀƴŘ ŜŀǊƭȅ ǎǳƳƳŜǊ ǿŜǊŜ ǎǇŜƴǘ ŀƭƻƴƎ aŜǊŜŘƛǘƘΩǎ ǊƻŀŘǎƛŘŜǎ ƭƻƻƪƛƴƎ ŀǘ ǿƛƭŘƭƛŦŜ ƘŀōƛǘŀǘΣ ǿŜǘƭŀƴŘ ŀƴŘ 
ǎǘǊŜŀƳ ŎƻƴƴŜŎǘƛǾƛǘȅ ōŜǘǿŜŜƴ /!ΩǎΣ ŀƴŘ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǊƻŀŘǎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻƴ Ƙŀōƛǘŀǘ 
condition. The areas surveyed are depicted in blue below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Roadside Surveys ς Spring & Summer 

  

                                                      
3
  All mammal species codes can be found in the wildlife section along with the track intercept chart for Spectacle Pond. 

[Co-occurrence Areas shown in black; 
Roadside Survey Areas shown in red; 
Surveys for amphibians and habitat 
condition shown in blue.] 
 

Roadside Surveys for Vernal 
Amphibians & Habitat 
Condition 
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By the time the spring roadside surveys were completed, ample numbers of landowner permissions 
had come in to begin the process of traversing co-occurrence areas on private lands. These surveys 
were coupled with visits to public conservation lands as well in order to maximize daily travel within 
and between co-occurrence areas. The off-road field surveys are depicted in purple below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Off-road Surveys - Spring & Summer 
 

Off-road surveys primarily took place in or near wetlands in each co-occurrence area. Aside from the 
ǘŀǎƪ ƻŦ ŘŜƭƛƴŜŀǘƛƴƎ ǘƘŜ ǇǊƛƳŜ ǿŜǘƭŀƴŘǎ ƛƴ ǎƛȄ ƻŦ ǘƘŜǎŜ /!ΩǎΣ ǿŜǘƭŀƴŘǎ ǿŜǊŜ ǾƛǎƛǘŜŘ ōŜŎŀǳǎŜ ǘƘŜȅ ǘŜƴŘ ǘƻ 
have higher wildlife diversity and are therefore suitable sites for assessing habitat condition as well as 
habitat use. Shorelands and riparian areas were also preferred owing to a similarly high level of wildlife 
species along and in open water bodies. In predominantly upland co-occurrence areas such as Leavitt-
Ladd Mountain and Spectacle Pond, an attempt was made to traverse all of the natural community 
types that were present in the area.4 The location of these natural communities was initially estimated 
by reviewing aerial photographs as well as the soils and wetland maps created during NRI Phase I. As 
necessary and  

                                                      
4
  Natural communiǘƛŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άǊŜŎǳǊǊƛƴƎ ŀǎǎŜƳōƭŀƎŜǎ ƻŦ Ǉƭŀƴǘ ŀƴŘ ŀƴƛƳŀƭǎ ŦƻǳƴŘ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ǇƘȅǎƛŎŀƭ 
ŜƴǾƛǊƻƴƳŜƴǘǎΦέ ό{ǇŜǊŘǳǘƻ ŀƴŘ bƛŎƘƻƭǎΣ нллпΣ Natural Communities of New Hampshire, NH DRED). 

Off-Road Surveys in 9 of 10 
Co-occurrence Areas 

[Roadside routes are shown as well] 
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usually by request, contact was made with all of the landowners whose property was to be visited 
during a given day. 
 
In terms of assessing the condition and extent of each co-occurrence area, several field attributes were 
used: 
 

1) Age and structure of the forest 
2) Evidence of past last use such as agriculture or timber harvesting 
3) Proximity to and density of residences and businesses in the CA 
4) Width of unfragmented buffer to the principal water body or water course in the CA 
5) Number of road crossings in or along the CA 
6) Level of road noise 
7) Signs of terrain alteration / condition of the soils 
8) Level of human activity in the CA, i.e. trails, motorized vehicle use, trash, etc. 
9) Proximity of the nearest sub-watershed boundary 
10) Water quality of the principal water course, wetland or water body in the CA 
11) Observations of wildlife in the CA and wildlife trails into/out of the CA 
12) Number of invasive species present 

 

Each of these attributes were tallied as the perimeter of the wetland, water course, or upland forest in 
the CA was documented. GPS points were taken at all salient points of interest, such as sites with 
significant human disturbance, high wildlife usage sites, rare or endangered species locales, and (as 
described below) the edge of a wetland or water body. Digital photographs were also taken at these 
points, or at significant habitat areas with excellent views of the surrounding terrain. Field notes were 
kept on standardized sheets of all plants, animals, fungi and natural communities, or in the case of 
ǿŜǘƭŀƴŘǎΣ Ψ/ƻǿŀǊŘƛƴΩ Ŏƻver types.5 
 
 

 
 
 
 
 
 
 

Figure 4. Lower Hatch Brook Marsh.  
A photograph in early winter shows clearly where the open water areas are in this beaver-mediated wetland versus the 

vegetated cover types. Comparing this to the black-and-white aerial photographs helped verify the location and 
ƛƴǘŜǊǎǇŜǊǎƛƻƴ ƻŦ ǘƘŜ b²L όΨ/ƻǿŀǊŘƛƴΩύ ŎƻǾŜǊ ǘȅǇŜǎ ǿƛǘƘƛƴ ŀ ǎƛƴƎƭŜ ǿŜǘƭŀƴŘ ǳƴƛǘΦ ¢ƘŜ ΨƳƛȄƛƴƎΩ ƻŦ ŎƻǾŜǊ ǘȅǇŜǎ ŀǎ ǎƘƻǿƴ 

above enhances wildlife value tremendously, particularly for birds.  

                                                      
5  Ψ/ƻǿŀǊŘƛƴΩ cover types are those subscribed to by the National Wetlands Inventory (NWI), who published the nation-wide standard for 

classifying wetland cover types in Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater 
Habitats of the United States. U.S. Fish and Wildlife Service. FWS/OBS ς 79/31. Washington, D.C.: Government Printing Office. 
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Co-occurrence boundaries, while pre-established by the NRI Phase I mapping process, were altered 
where it appeared that one or more of the above attributes dictated a change. For example, an early 
finding during the roadside surveys completely changed the way in which I approached CA #1 (Hawkins 
Brook). This was brought about by the observation of pervasive and irreparable harm caused by human 
disturbance in the Hawkins Brook area. The age and structure of the forest and wetland cover types 
associated with the Hawkins Brook Prime Wetland had been completely rearranged. This had been 
brought about by hundreds of years of activity in and around Hawkins Brook. Roads, buildings and 
pavement had encroached into and across the wetland to the point where very little buffer (if any) 
existed between the water course and man-made structures. At least five roads crossed the prime 
wetland, some of which (Route 25 and Route 3) were presenting a high degree of traffic noise night 
and day. Most of the soils in the wetland had either been dredged or filled, and at least two junk yards 
with dozens of rusting vehicles lay within the wetland or immediately adjacent to it. Over 50% of the 
small watershed surrounding Hawkins Brook in Meredith has been built upon, and impervious surfaces 
exceeded 10%. Several water quality tests along Route 3 showed depressed dissolved oxygen levels 
(even in winter), and very high conductivity readings. Winter wildlife activity was scarce, and the 
number of invasive species was extremely high. In sum, a very clear decision was made to exclude the 
Hawkins Brook CA in the list of areas needing further field review. 
 
Other areas required a much greater expansion of the initially designated CA because of the 
outstanding quality of one or more of the above attributes. A significant beaver marsh that was 
connected to the Page Pond Prime Wetland by a perennial stream warranted its inclusion in the overall 
area of CA #3. Outstanding furbearer evidence in the Spectacle Pond CA (#8) forced me to rethink the 
importance of this portion of the Spectacle Pond watershed. And the observation of high quality 
natural communities and their concomitant abundance of wildlife sign around Ladd Mountain made it 
an easy decision to expand the Leavitt Mountain CA (#9), in spite of the moderate elevation and 
general forest type. 
 
As a final measure, each of the wildlife observations that were compiled on data sheets were uploaded 
onto one or more GIS maps of the co-occurrence areas and examined for patterns and trends. Owing 
to the limited scope of the fieldwork ς just 6.6% of the entire Town was covered during the off-road 
surveys ς ǎƻƳŜ ŜȄǘǊŀǇƻƭŀǘƛƻƴ ǿŀǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŜȄǘŜƴǘ ƻŦ ŀ ōƻōŎŀǘ ŘŜƴΩǎ 
zone of influence, for example, or the required buffer to a great blue heron rookery, or the sufficiency 
of a setback to a prime wetland that would prevent road salt or other contaminants from entering it. In 
each case, a careful assessment of field condition was compared to knowledge of the reference 
condition, as gained from personal experience and from extensive review of the literature. 
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B. Wildlife Assessment 

Qualitative methods were the predominant form of investigation for ascertaining wildlife presence and 
condition in Meredith. Initial review of extant wildlife records, including those of NH Fish and Game, 
the NH Audubon Society, The Nature Conservancy, and the NH Natural Heritage Program was 
extremely helpful in terms of preparing for the field surveys. This was augmented by local anecdotal 
records of wildlife enthusiasts, many of whom sat on the Meredith Conservation Commission. Prior 
fieldwork in the region provided a beginning set of species lists, natural community lists, and rare & 
endangered species records. Data from past site visits to Meredith were included in the wildlife 
findings, especially from the single day of fieldwork at the Hamlin and Eames Recreation and Wildlife 
Areas on October 5, 2002. Several rare species and exemplary natural communities were recorded on 
that day, some of which were not observed after that time period.  
 
A comparable effort that provided data on the wildlife of Meredith actually occurred during the 2006 
field season, when EMC joined Plymouth State University in completing a water quality assessment 
study of the Lake Waukewan watershed. During this project, EMC was in charge of establishing a 
number of water chemistry and bio-monitoring sites in the watershed in order to measure and monitor 
trends over time. Although the bio-monitoring focused on aquatic invertebrates, records of larger 
wildlife were recorded during some of the field days, including a pair of nesting loons in Perkins Cove, 
several waterfowl species off Bonney Shores Road, and several raptors below the Waukewan Golf 
Course. 
 
Most of the wildlife data, however, came from direct observations during roadside and off-road field 
surveys that took place between February 28, 2006 and August 25, 2007. Records were made on the 
basis of sightings, either visual or aural, scat, hair, feathers, tracks, claw marks, browse marks, bite 
marks, dens, burrows, tunnels, and odor. GPS points were entered for areas of concentrated sign, but 
not for every piece of evidence observed. This was particularly true for white-tailed deer, red and gray 
squirrel, raccoon, and in certain instances, moose. In winter, this was also true for predators; however 
in summer, tracks and other sign of predators such as coyote, red fox, gray fox, and bobcat were 
recorded each time they were observed.  
 
¢ƘŜ ŘŜǎƛƎƴŀǘƛƻƴ ƻŦ ŀ ǿƛƭŘƭƛŦŜ άŎƻǊǊƛŘƻǊΣέ ŀǎ ƴƻǘŜŘ above, is based on an above-average frequency of 
wildlife sign. For the most part, this entailed the observations of mammals, since their movements 
tend to be more widespread than other animals without wings. Wildlife corridors were identified as 
areas where the repeated use of a particular locale had created game trails, scent marking stations, 
and other evidence of frequent use by one of more wide-ǊŀƴƎƛƴƎ ǎǇŜŎƛŜǎΦ ¢ƘŜ ǘŜǊƳ άŎƻǊǊƛŘƻǊέ ƛǎ 
somewhat of a misnomer since it implies regular movement along a narrow channel of space. Whereas 
this may be true for turtles or fish moving up and down a stream, this is far from true for many 
predatory mammals such as  
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coyote, fox, fisher, bobcat, and bear. In Meredith, the most regularly used game trails in uplands were 
those made by deer, moose, bear, coyote, and bobcat. In wetlands and along streams, these tended to 
be heavily used by otter, mink, raccoon, and beaver. The corridors marked on the Meredith Mammal 
Observations map (see page 38) usually involved road crossings by one or more of these species. In 
upland areas, they were always marking game trails made by one or more of the upland game species. 
Although streams, rivers, and other shorelands regularly serve as wildlife corridors for aquatic species, 
no attempt was made to identify or locate wildlife corridors in these areas. A follow-up study regarding 
an assessment of wildlife passage through culverts and bridge openings is suggested in the final 
section. 
 

  
 
               Figure 5. Wildlife Corridor Along a Ridge Top 

C. Prime Wetlands Delineation 

Wetlands were delineated in the field using standard protocols for a Routine On-Site Determination 
using the 1987 Army Corps of Engineers Wetland Delineation Manual. Since this was a town-wide 
mapping project and the level of mapping precision was sufficient using a hand-held GPS unit, the 
sampling procedures varied slightly from the routine on-site method for areas greater than 5 acres. 
Instead of ǳǎƛƴƎ ƭŀǘŜǊŀƭ ǘǊŀƴǎŜŎǘǎ ǘƻ ƛŘŜƴǘƛŦȅ ƻōǎŜǊǾŀǘƛƻƴ Ǉƻƛƴǘǎ ƛƴ ŜŀŎƘ Ǉƭŀƴǘ ŎƻƳƳǳƴƛǘȅΣ ŀ άǎŀƳǇƭŜ-as-
you-Ǝƻέ ŀǇǇǊƻŀŎƘ ǿŀǎ ǳǎŜŘΣ ǘƘŀǘ ƛǎΣ ƻōǎŜǊǾŀǘƛƻƴ Ǉƻƛƴǘǎ ǿŜǊŜ ƳŀŘŜ along the wetland line within each 
plant community that was encountered. Direct observations of wetland plants in each plant 
community accounted for where obligate (OBL) and facultative wetland (FACW) plants were 
dominant.6 When it appeared that OBL and FACW 
  

                                                      
6
  !ƭƭ ǾŀǎŎǳƭŀǊ Ǉƭŀƴǘǎ ŀǊŜ ǊŀƴƪŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ άǿŜǘƭŀƴŘƴŜǎǎΣέ ǘƘŀǘ ƛǎΣ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƘŜȅ ǘȅǇƛŎŀƭƭȅ ƻŎŎǳǊ ƛƴ ǿŜǘƭŀƴŘǎΦ 
!ƴ άh.[έ Ǉƭŀƴǘ ƻŎŎǳǊǎ ƛƴ ǿŜǘƭŀƴŘǎ Ҕфф҈ ƻŦ ǘƘŜ ǘƛƳŜ ŀƴŘ ŀ CACW plant occurs in wetlands 67-99% of the time. Facultative 
(FAC) plants occur in wetlands 34-66% of the time, and facultative upland (FACU) plants occur in wetlands 1-33% of the 
time. Only upland plants (UPL) are considered absolutely non-wetland plants as they occur in wetlands <1% of the time. 

Some wildlife corridors were 
marked in forested zones away 

from roads so as to better 
understand wildlife movements in 

areas of potentially high 
recreational use. This trail on the 
east side of CA #3 had tracks of 

deer, red fox, coyote, and fisher. 
Bear-clawed red pines were also 

common in the vicinity. 
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plants were not dominant, a soil auger test hole was dug to check for hydric soil morphology. Hydric 
soil determinations followed guidance in Version 3 of the Field Indicators of Hydric Soils (NEIWPCC 
2003). The combination of wetland plants, hydric soils, and evidence of saturation and/or inundation 
was used to determine where the GPS points were placed. Each point was placed at an angle point 
where the wetland boundary changed directions. The minimum distance between points was 20 feet, 
or roughly the average precision distance of the hand-held GPS unit.  
 
Given that most of the prime wetlands were located on private land, and that property access 
permission was obtained for 54% of the study area, complete field verification of prime wetland 
boundaries was not possible. The following table summarizes the field delineation effort. 
 

Percent Coverage of Prime Wetlands During 2006-7 Field Surveys  

      

Town of Meredith NRI II     

      

Name 
Prime 
Wetland 

Perimeter (ft) Perimeter (ft) % % with 

 Acres~  covered by GPS coverage Permission 

Hawkins Brook 127.6 40210.3 N/A 0  

Dolloff Brook 192.2 62061.2 12415.587 20 63.7 

Blake Brook 143.2 103170.4 38897.644 37.7 42.4 

Hatch Brook* 213.0 71209.5 70555.43 99.1 93.4 

Mill Brook 132.9 56019.7 2416.86 4.3 24.9 

Page Brook^ 281.4 96791.9 39275.047 40.6 38.4 

Stoney Brook 207.2 53194.7 33573.114 63.1 72.9 

      

~ except for Hawkins Brook, acres are for the final NRI II 
determination in 2006-2007 

  

* Hatch Brook delineations also occurred along Route 104 where permission not sought 

^ Page Brook permission was expanded in mid 2007 for a one-time visit to the Wilds Property 

 
Table 4. Prime Wetland Mapping Effort 

 

In all areas without property access permission, roadside surveys were conducted for the purpose of 
field checking wetland boundaries and wetland condition. The latter included observations of wildlife, 
water levels, cover types, roadway impacts, and dredge & fills. Digital photographs were taken off-road 
or along the roadside and cover types were checked against what had already been mapped. This 
process usually resulted in small changes to the wetland boundary as well as changes to the mapped 
cover types as exemplified below. Notations were made on all wildlife species, dominant plant species, 
habitat features, soils types, rare & endangered species, and exemplary natural communities. In areas 
where coniferous forest cover impeded a clear interpretation of aerial photographs, the greatest error 
in the remote mapping regime under the Phase I NRI was found to be present. 
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Figure 6. Changes to the Stoney Brook Prime Wetland.  

 
The orange area indicates the wetland boundary as determined by aerial photo during the NRI Phase I process. The GPS 

points (BLUE) indicate where the actual wetland line was as determined in the field on May 12, 2006. The GPS points 
cutting across the bottom of the wetland do not indicate the southern edge of the wetland, rather, they were placed 

near a property boundary beyond which access was denied. The Chemung roadside wetland boundary on the west side 
was visibly accurate and did not require further GPS notations.  

{North is up in this map}. 
  

Lake 
Wicwas 

Lake 
Winnisquam 

Stoney Brook 
Prime Wetland 
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III. Findings 
 

A. Co-Occurrence Areas 
 
Between February 28, 2006 and August 25, 2007, a total of 23 field days were spent gathering data on 
co-occurrence areas, wildlife and wetlands in Meredith. Field records from an additional survey day on 
October 5, 2002 was also included in the resultant data set. Three of the field days were spent 
exclusively doing roadside surveys in winter, wherein a total of 93.7 miles of roads were canvassed. An 
additional road survey during a spring amphibian movement night added 26.8 miles in the Meredith 
Neck area. Five additional days in spring and early summer combined both roadside and off-road 
surveys, bringing the total coverage of roadside surveys to 193.1 miles, or roughly twice the length of 
all public roads in Meredith. The remaining 14 field days involved off-road investigations of upland and 
wetland habitats. The total off-road effort covered 87.9 km of travel according to GPS track data. A 
summary of the field surveys can be found in Appendix C. 
 
All but one of the 10 co-occurrence areas was investigated off-road. Only the Hawkins Brook co-
occurrence area (CA #1) was limited to an initial roadside survey. For the reasons described in Methods 
above, this CA was determined to be too impacted by development to warrant either a wildlife 
ŀǎǎŜǎǎƳŜƴǘ ƻǊ ǇǊƛƳŜ ǿŜǘƭŀƴŘ ŘŜƭƛƴŜŀǘƛƻƴΦ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ ƴƛƴŜ /!Ωǎ ǿŜǊŜ ǾƛǎƛǘŜŘ ŀǘ ƭŜŀǎǘ ǘǿƛŎŜ ŀƴŘ 
some as many as five times. The most intensive work took place at lower Blake Brook (CA #6) and 
Hatch Brook (CA #4) where property permissions allowed a high degree of field coverage.  The 
following changes to the sizes of each CA resulted from the 2006-2007 survey effort: 
 

High-Value Co-Occurrence Areas in Meredith  

     

ID NAME Phase I Acres Phase II Acres 

1 Hawkins Brook 554.2 0.0 

2 Bartlett Brook 95.8 65.3 

3 Page Brook / Page Pond 664.4 935.9 

4 Hatch Brook 457.8 438.3 

5 Forest Pond/Dolloff Brook 479.0 445.2 

6 Blake Brook/Lake Wicwas 831.9 751.8 

7 Meredith Center/Chemung 1190.3 1467.7 

8 Spectacle Pond 85.9 310.2 

9 Leavitt-Ladd Mountain 380.5 1106.5 

10 Pemigewasset Lake 447.3 525.0 

    

 TOTAL 5187.021 6045.848 

 
Table 5. Changes in Co-occurrence Areas - NRI Phase I and Phase II 
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The size of each co-occurrence area was altered to some degree. Five areas lost acreage and five areas 
gained acreage. Significant gains were added to Page Brook/Page Pond, where an additional high 
quality wetland on the west side of the basin was included because of the integral wildlife connection 
it had to the remainder of the CA along a perennial stream. Significant acreage was also added to #7, 
Meredith Center/Chemung, when it was determined that the Hamlin Recreation Area should really be 
split along the watershed divide separating Blake Brook from the southern part of Lake Wicwas. This 
action caused the Blake Brook CA (#6) to lose a significant amount of acreage. As noted under the 
Methods section above, the Meredith portion of the Spectacle Pond watershed was added into CA #8 
after field inspection noted a high frequency of wide-ranging mammals, notably bobcat and coyote, 
that freely passed up and down the watershed between Mountain Pond and Spectacle Pond. Finally, 
considerable acreage was added to the Leavitt Mountain CA (#10) on the basis of top quality natural 
communities and wildlife habitat being discovered on Ladd Mountain. The latter suggested that this CA 
be renamed the Leavitt-Ladd Mountain Co-Occurrence Area. 
 
A town-wide map of the revised co-occurrence areas is on the next page. Following this is a detailed 
synopsis of each CA. These two-page stand-alone documents include the following: 
 

a) Aerial photo (1998 DOQ) map showing the CA boundary and wildlife (mammal) observations 
b) CA Size in acres 
c) Location in Meredith 
d) Elevation Range 
e) General aspect (i.e. which way it generally faces) 
f) Average slope of the land (given as a range between mean low and mean high gradient) 
g) % Land Cover, including upland forest, open upland, wetland, and open water 
h) General land use & zoning districts contained within the CA 
i) General ecological attributes 
j) A description of the prime wetland within the CA (if applicable) 
k) Wildlife habitat description, including salient habitat types & dominant species 
l) Rare & endangered species and exemplary natural communities 
m) Wildlife issues of concern 
 

The latter section highlights the potential impacts by humans on the integrity of the wildlife habitat 
within each CA. No specific recommendations for remediation are provided in these short synopses. 

 
Figure 7. Red Oak-Pine Rocky Ridge - Upper South-Facing Slopes of Ladd Mountain 
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Meredith Co-Occurrence Areas Map 2008 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://meredithnh.org/pdfdocs/nri2/co-occurrence%20map%202008.pdf
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MEREDITH NRI PHASE II 
CO-OCCURRENCE AREA SUMMARY 

CA #2 ς Bartlett Brook Map                                             
CO-OCCURRENCE AREA (CA):  Bartlett Brook CA #:  2 ACRES: 65.3 
  

LOCATION: Northeastern part of Meredith on Lake Winnipesaukee just south of Rte 25 
 
Elevation: 506 ς 573 ft. (B.M.) General Aspect: East Ave. Slope: 3 ς 8% 
 
% Forest: 87.8 % Wetland: 13.3 % Open Water: 12.0 
 
GENERAL LAND USE:  Type: Rural residential Zoning: RR2 
This part of Meredith is a mixture of rural residential and cluster lakeshore development. There are at 
least 14 permanent and 12 summer homes in the co-occurrence area. The land was former pasture 
and agricultural land, and is adjacent to (and downstream of) the last, four-season agricultural farm in 
Meredith (Moulton Farm). Lakeshore homes are of various ages and sizes, with smaller, older homes as 
a part of Patrician Shores, and newer, larger homes along Veasey Shores Road. The Town of Meredith 
owns Leavitt Park, a public beach and picnic area with parking and associated trails and woodlot. 

 
General Ecological Attributes: Bartlett Brook is a second-order perennial stream that drains a small 
watershed in northern Meredith and southern Center Harbor. It includes some small floodplain 
wetlands and one beaver impoundment, although there is no recent beaver activity within the CA area. 
The only significant open water is Lake Winnipesaukee, which is included in the eastern edge of the 
area. Since Route 25 forms the north boundary of the CA, and Leavitt Park Road and Veasey Shores 
Road crosses through the CA, the area is highly fragmented. Nonetheless, several mammal and 
amphibian crossings were noted, indicating a moderately high value habitat at least in the non-summer 
seasons. 
 
Prime Wetland Description:  Not applicable 
 
Wildlife Habitat Description: The Bartlett Brook Co-occurrence Area contains a first-order perennial 
stream (Bartlett Brook) that arises in the north corner of Meredith and drains easterly into Lake 
Winnipesaukee. Once an area of active farm and pasture land, this area converted to woodlands with 
ǎŎŀǘǘŜǊŜŘ ǘƻ ŎƭǳǎǘŜǊŜŘ ǊŜǎƛŘŜƴŎŜǎ ƛƴ ǘƘŜ мфрлΩǎ ŀƴŘ мфслΩǎΦ ²ƛǘh the exception of Moulton Farm that 
abuts the western edge of the CA, this is a mostly forested ecosystem that is moderately fragmented 
by roads and driveways. The riparian habitat is narrow and dominated by red maple and a series of 
mixed tree/shrub swamps that occasionally supports beaver, mink, and otter. The connection to Lake 
Winnipesaukee increases the value of this riparian zone, especially in the winter. The broken forest 
supports a reasonably abundant compliment of breeding birds, although those species dependent on 
feeders, road kill and other elements of fragmented forests abound. The latter DEFINE include 
chickadees, crows, blue jays, brown-headed cowbirds, cardinals, and song sparrows. At least one 
vernal pool exists in the CA, and several amphibian crossing sites were noted in the area. Stream-
inhabiting salamanders and frogs are also frequent along Bartlett Brook, and the lake itself offers 
excellent habitat for warm water amphibians and fish.  

http://meredithnh.org/pdfdocs/nri2/CA2%20Map%20v.3%2011%20x%2017.pdf
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Rare & Endangered Species / Exemplary Natural Communities:  None 

Wildlife Issues of Concern: 

 Further loss of shading along Bartlett Brook 
o Concern over raising low stream temperatures and lowering dissolved oxygen 

 Further degradation of forest habitat around Leavitt Park from unintended trails 
o Trail compaction or soil loss could result in degraded stream and lake quality 

 Salt chlorides & sediment run-off into Bartlett Brook and Lake Winnipesaukee 
o Mostly from Leavitt Park and Veasey Shores Road 

 Further in-filling of forested swamp south of Leavitt Park 
  

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
    

Left: Blueflag iris along Bartlett Brook indicating positive water 
quality; Right: lower Moulton Farm looking across edge of CA 
#2. Farm run-off enters the Bartlett Brook drainage but is 
currently mitigated by several acres of wetland in between. 
Below are two common vernal pool amphibians found during a 
spring night-time survey, wood frog and spotted salamander. 
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MEREDITH NRI PHASE II 
CO-OCCURRENCE AREA SUMMARY 

CA #3 ς Page Pond Map 
CO-OCCURRENCE AREA (CA):  Page Pond CA #:  3 ACRES: 935.9 
 

LOCATION: Northeastern part of Meredith on Meredith Neck south of Route 25 
 
Elevation: 554 ς 787 ft. (B.M.) General Aspect: Southeast Ave. Slope: 0 ς 15% 
 
% Upland Forest: 61.6     % Open Upland: 7.2     % Wetland: 21.0      % Open Water: 10.2 
 
GENERAL LAND USE: Type: Meredith Neck, Forestry-Rural, Residential, Shoreland  Zoning: MN, FR, R, S 
The Page Pond Co-Occurrence area contains some of the best agricultural soils in Meredith. One of the 
two working farms in Meredith, Moulton Farm, is located at the head of the watershed to the 80+-acre 
Page Pond, a mostly emergent marsh with extremely high wildlife habitat value. The upper part of CA-3 
Ŏƻƴǘŀƛƴǎ ǎŎŀǘǘŜǊŜŘ ǊŜǎƛŘŜƴŎŜǎ ŀƴŘ aƻǳƭǘƻƴ CŀǊƳΦ Lǘ ŀƭǎƻ ŜƴŎƻƳǇŀǎǎŜǎ ǘƘŜ ¢ƻǿƴΩǎ ǊŜŎŜƴǘ ŀŎǉǳƛǎƛǘƛƻƴ ƻŦ 
the 567-acre Page Pond Tract, now a municipal conservation resource. The lower part includes a fairly 
recent subdivision on Blueberry Hill and a slightly denser residential zone near Lake Winnipesaukee. No 
public roads traverse this unfragmented block of land, although a number of recreational trails can be 
found. There is one historic mill and miles of stonewalls from a previous era of upland agriculture. 
 
General Ecological Attributes:  Page Pond is fed by second order Page Pond Brook that winds its way 
through 32-ŀŎǊŜ [ƛǘǘƭŜ όάvǳŀǊǊȅέύ tƻƴŘ ŀƴŘ ǎŜǾŜǊŀƭ ǿŜǘƭŀƴŘ ŎƻƳǇƭŜȄŜǎ ōŜŦƻǊŜ ŜȄƛǘƛƴƎ ǘƘŜ /! ŀǘ 
Meredith Neck Road. Elevation is fairly low, although a few higher hills can be found along the eastern 
sub-watershed boundary. The forest is a mixed lowland type, with hemlock, pine, oak, and beech as 
dominants. While virtually all of the Page Pond CA was former pastureland, it has been between 90 
and 150 years since the land was open. In some areas, the forest has regained its mature aspect, 
especially where old pasture trees were left for shade.  
 
Prime Wetland Description:   The 281-acre Page Pond prime wetland is the largest and most significant 
prime wetland in Meredith. It contains two open water ponds, two perennial streams, several beaver 
marshes, floating fen mats, forested & scrub-shrub swamps, a heron rookery, deer wintering areas, 
and migratory waterfowl nesting areas. The wetland complex forms the central core of the CA, and is 
roughly one-third of the total area. Designated in 1985, the prime wetland increased from 190 to 266 
acres during the Phase I NRI process and to 281 acres during the field-based Phase II NRI process. The 
largest area of increase was the high-quality beaver marsh and fen connected to the principal 
drainageway on the west side by a perennial stream. 
 
Wildlife Habitat Description:   The Page Pond CA contains the richest diversity of wetland and aquatic 
habitat in Meredith. Virtually all of the uncommon to common water-dependent wildlife species was 
found during fieldwork in 2006 and 2007. This included a well-defined heron rookery. The map above 
shows an above average number of vernal pools in the Page Pond watershed, with a consequently 
higher than normal frequency of road crossing sites for amphibians. At least 8 major wildlife corridors 
were noted, not including the well-used riparian zone along Page Brook. The size of the unfragmented 

http://meredithnh.org/pdfdocs/nri2/CA3%20Map%20v.4%2011%20x%2017.pdf
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area is sufficient to support bobcat, bear, moose, otter and other wide-ranging mammal species. The 
interior forest is an excellent site for breeding neo-tropical warblers and other passerines. 
 

Rare & Endangered Species / Exemplary Natural Communities:   Great blue heron nesting area (S3); 
American chestnut (S3); Northern Hardwood-Black Ash-Conifer Swamp (S3); Bog Rosemary-Sweet 
Gale-Sedge Fen (S4); Medium-depth Emergent Marsh; Appalachian Oak-Pine Rocky Ridge (S3) 
 
Wildlife Issues of Concern: 

 Water quality impacts from logging 
o There are currently no local provisions for restricting logging in prime wetlands 

 Introduction of invasive species from open land areas in north 
o Active farmland tends to encourage non-native species introduction 

 Interruption of natural beaver-mediated water levels at Page Pond 
o Some potential conflict exists between beavers and the Public Works Dept. 

 Road-caused habitat isolation from adjoining upland habitat areas 
o This is principally an issue along the Route 25 border along the north edge 

 

 
 
 
 
 
 
 
 
 
 

 
 
 

  
 

Left: great blue heron nests in remote section of 
Page Pond CA. Right: turkey, red fox, coyote, and 
bobcat tracks on Page Pond. Below left: fen on 
west side; Right: spotted sandpiper in Page Pond 
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MEREDITH NRI PHASE II 
CO-OCCURRENCE AREA SUMMARY 

CA #4 ς Hatch Brook Map 
CO-OCCURRENCE AREA (CA):  Hatch Brook               CA #:  4                            ACRES: 438.3 
 
LOCATION: North central Meredith along Hatch Brook surrounding Hatch Brook prime wetland 
 
Elevation: 637(B.M.) ς 785 ft. General Aspect: South Ave. Slope: 0 ς 10% 
 
% Upland Forest: 50.28      % Open Upland: 1.1     % Wetland: 48.6      % Open Water: .02 
 
GENERAL LAND USE:  Type: Forestry-Rural Zoning: FR 
The Hatch Brook Co-Occurrence Area (CA #4) is a lightly developed upper watershed of a high quality 
water course that feeds into Mill Brook near Lake Wicwas. There are several houses uphill of the 
wetland off of Hatch Corner Road and Winona Road. Route 104 bisects the lowest part of the prime 
wetland. The apex of the CA is along the New Hampton town line, although the uppermost wetland 
extends 600 feet into New Hampton. Nearly 50% of the CA is under a conservation easement held by 
the Town. 
 
General Ecological Attributes:  Hatch Brook is a first order stream that descends southerly from a point 
near the uppermost part of Hatch Corner Road in New Hampton. Nearly half of the CA is comprised of 
the Hatch Brook prime wetland, a large complex of beaver ponds, emergent marshes, and forested 
wetland terraces. The upper part of the watershed is mostly forested with a significant softwood 
component and scattered vernal pools; the lower part is mostly emergent marsh and shrub swamp.  
 
Prime Wetland Description:  The 213-acre Hatch Brook prime wetland is the second largest prime 
wetland in Meredith. It includes a series of intermittent drainages and vernal pools amidst forested 
swamps in the upper part and a series of beaver ponds and marshes in the lower part. The wetland 
edge throughout the prime wetland has a very high density of game trails, which had sign of otter, 
mink, bear, deer, coyote, and moose. The wetland had the highest incidence of otter and moose of any 
prime wetland in Meredith. Besides wildlife, the Hatch Brook prime wetland has very high floodwater 
storage, groundwater discharge, and nutrient attenuation value. 
 
Wildlife Habitat Description:  The dominant habitat in the upper part is riparian forest, with very high 
usage by aquatic dependent species such as beaver, otter and mink. At least 8 active or recent beaver 
lodges were noted; many of these had signs of denning by otter and mink. Adjacent uplands in the 
upper part contained high quality forested swamps, including a small but exemplary Northern 
Hardwood-Black Ash-Conifer Basin Swamp. The lower part was dominated by emergent and scrub-
shrub marsh, with frequent occurrences of deer, moose, bear, and migratory waterfowl species such as 
great blue heron, Canada goose, mallard, and American black duck. 
 
Rare & Endangered Species / Exemplary Natural Communities:  American bittern (S3), red-shouldered 
hawk (S3), ruffed grouse (S4), Epilobium ciliatum ssp. glandulosum (IND), Northern HardwoodςBlack 
AshςConifer Swamp (S2) 

http://meredithnh.org/pdfdocs/nri2/CA4%20Map%20v.2%2011%20x%2017.pdf
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Wildlife Issues of Concern: 

 Water quality impacts from Route 104 in lower part; also some localized impacts from 
salt along Hatch Corners Road 

 Stormwater run-off from Winona Road development 

 ATV usage in sensitive wildlife areas 

 Road-caused wildlife corridor impacts along Route 104 and along Hatch Corner Road 
 
 

 

 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 

Upper left: upper Hatch Brook beaver 
pond with rich sedge & grass diversity, 
providing food for birds, mammals, 
amphibians, and a host of invertebrates. 
Right: in a rarely documented instance 
of predation by chipmunks, one of the 
obligate vernal pool amphibians, a 
wood frog is being consumed. Lower 
left: lower Hatch Brook wetland. Lower 
right: big laughing gym on yellow birch. 
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MEREDITH NRI PHASE II 
CO-OCCURRENCE AREA SUMMARY 

CA #5 ς Forest Pond/Dolloff Brook Map 
CO-OCCURRENCE AREA (CA):  Forest Pond / Dolloff Brook         CA #:  5 ACRES: 445.2 
 

LOCATION: North central Meredith below Forest Pond along Dolloff Brook 
 
Elevation: 532 ς 722 ft. General Aspect: South Ave. Slope: 0 ς 8% 
 
% Upland Forest: 55.5      % Open Upland: 1.3         % Wetland: 39.8      % Open Water: 3.4 
 
GENERAL LAND USE:  Type: Forestry-Rural Zoning: FR 
Forest Pond lies on the Town Line between Meredith and New Hampton and has a few pond shore 
cottages with some new development on the New Hampton side. There are scattered residences along 
Chase Road above the crossing of Dolloff Brook. A slightly higher density of homes exists along Chase 
Road near Route 104 as well as the small development along Dolloff Brook Road. This higher density 
area lies outside of the CA. Timber management is the principal land use besides development. 
 
General Ecological Attributes: Dolloff Brook is a first order stream above its junction with the outlet 
stream of Forest Pond. It descends southerly from a low basin in New Hampton, joins the Forest Pond 
tributary, and then winds east, then south, and finally west before crossing Route 104 and flowing into 
the north cove of Lake Wicwas. The stream passes through emergent wetlands above Chase Road, 
where beavers have impounded large areas of marsh and scrub-shrub habitat. Mixed forest forms the 
bordering riparian vegetation, and includes some hemlock terraces, pine stands, and red maple basins. 
Water quality fluctuates greatly from winter to summer, as large areas of open water in spring become 
choked with water-lilies, pondweeds, and pickerelweed in the summer. 
 
Prime Wetland Description: The 192-acre Dolloff Brook prime wetland forms the central core of Co-
Occurrence Area #5. The above-described marsh habitat provides one of the best waterfowl breeding 
and stop-over spots in Meredith. Interspersion of peaty fen mats and emergent graminoid vegetation 
enrich the vascular plant diversity, and adjacent unfragmented uplands enhance the wildlife diversity. 
This wetland has floodwater storage functional value, especially above Chase Road, as it helps 
moderate the stormwater surges flowing into Lake Wicwas. There is some groundwater discharge 
value but very little evidence of groundwater recharge. 
 
Wildlife Habitat Description:  There were some landowner access restrictions to CA #5 and so wildlife 
records were minimal. Two evident corridors across Chase Road were noted in winter leading from the 
prime wetland east-west towards the Blake Brook CA #6 area. Ermine, fisher, mink, and red fox were 
recorded from track records. The northern part near Forest Pond had ample evidence of deer, moose, 
and bear, and scattered evidence of coyote. The marsh areas had abundant amounts of waterfowl with 
breeding evidence of Canada goose, mallard, wood duck, and hooded merganser. The area has 
excellent habitat for rarer species such as great blue heron, American black duck, American woodcock, 
and semi-palmated sandpiper. 
 

 

 

 Forest Pond 

 Forest Pond 

Dolloff Brook 

http://meredithnh.org/pdfdocs/nri2/CA5%20Map%20v.2%2011%20x%2017.pdf
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Rare & Endangered Species / Exemplary Natural Communities:  Mixed Tall Graminoid-Scrub shrub 
Marsh (S4S5) (upper part along Dolloff Brook). 
 

Wildlife Issues of Concern: 

 Increased shoreland development around Forest Pond 

 Possible chloride inputs from Forest Pond Road in New Hampton 

 Limited salt pollution along Chase Road in lower part 

 Timbering in the prime wetland buffer zone 
   

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

     

Above: Looking south, Dolloff Brook comes in at 
right from the northwest and joins the Forest 
Pond outflow tributary in the center. Extensive 
marshlands provide excellent habitat for 
breeding waterfowl, including the wood ducks 
shown at left. These two young-of-the-year 
ducklings were amidst a mixed species flock of 
mallards, hooded mergansers, and Canada geese. 
Lower left: an old growth red maple wildlife tree 
with ample porcupine and bear claw marks. This 
250+ year old tree was supporting tree seedlings 
on the side of its semi-rotten trunk. Lower right: 
the western shoreline of Forest Pond has a high-
value scrub-shrub marsh that helps mitigate 
potential impacts from adjacent residences. 
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MEREDITH NRI PHASE II 
CO-OCCURRENCE AREA SUMMARY 

CA #6 ς Blake Brook Map 
CO-OCCURRENCE AREA (CA):  Blake Brook CA #:  6 ACRES: 751.8 
 
LOCATION: West central Meredith along Blake Brook on both sides of Rte 104 
 
Elevation: 504 - 825 ft. General Aspect: East & North Ave. Slope: 2 ς 17% 
 
% Upland Forest: 65.6      % Open Upland: 4.2         % Wetland: 20.8  % Open Water: 9.4 
 
GENERAL LAND USE:  Type: Forestry-Conservation, Forestry-Rural, Shoreland Zoning: FR, FC, S 
Blake Brook is bisected by Route 104 and therefore has a number of residential and commercial 
establishments in its midst. Blake Brook Road, Potting Bench Road, and Upper New Hampton Road also 
form part of the landscape, as well as the dead-end Arbutus Hill and Mercier Roads. While the zone 
near Route 104 has a great deal of land use impacts, the forested wetlands and beaver marshes of the 
Blake Brook CA appear to be mostly intact.  
 
General Ecological Attributes: Blake Brook is comprised of two principal tributaries: one south of 
Route 104 that originates in two excavated ponds off Upper New Hampton Road, and one north of 
Route 104 that crosses the highway and joins the southerly branch at the beginning of Blake Brook 
Road. The northerly branch has two principal forks, both of which descend from low hills in New 
Hampton. The two second order stream branches join just west and upstream of Lake Wicwas in a 
large beaver impoundment. Aside from the beaver-mediated main stem of the north branch, the 
northern part of the CA is largely forested with scattered residences away from Route 104. The south 
branch has a higher number of roads and residences that fragment the mixed forest there. While the 
effects of roadways and residences are severe, the immediate riparian corridors away from roads 
appear valuable for wetland-dependent wildlife. 
 
Prime Wetland Description: The Blake Brook prime wetland consists of the above-described perennial 
streams as well as a series of small pocket wetlands that are connected by intermittent drainages. 
Because of access limitations, little fieldwork was completed on the north side of Route 104, whereas a 
concise wetland delineation was completed for most of the south side. The latter section includes 
some remarkably pristine seepage and riverine wetlands with high quality wildlife habitat. Flood 
storage is a principal function of both units as Blake Brook feeds directly into Lake Wicwas. This 
function is mediated by bridges and culverts that intercept natural drainage pathways. Sediment and 
toxicant reduction is also a critical part that this prime wetland plays, especially among those wetland 
units near Route 104 and Lake Wicwas. 
 
Wildlife Habitat Description: Blake Brook had a remarkable diversity of wildlife species being so close 
to Route 104. Wildlife corridors were mostly found away from the developed areas, except for the 
sporadic passage of small mammals under bridges and through culverts. The Hamlin Recreation Area 
forms the southernmost highland of the CA, and has unmitigated forest connections to both Blake 
Brook and Lake Wicwas. The highest number of game trails and a large deer yard was in this area. The 

http://meredithnh.org/pdfdocs/nri2/CA6%20Map%20v.2%2011%20x%2017.pdf



















































































