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Executive Summary
Three wetlands throughout two subwatersheds in the Town of Lancaster have been
identified, inventoried, and assessed as part of an initiative to maintain good water quality and
habitat diversity throughout the Town of Lancaster. These wetlands are in the Northumberland
Tributaries subwatershed (Fairgrounds Wetland, Indian Brook Wetland), and part of the Otter
Brook subwatershed (Burnside Brook Headwaters Wetland).

Goal and Objectives
The goal of this project is to provide the Town of Lancaster with the ability to work
towards protecting or conserving several diverse and critical wetlands along the northwestern
and northcentral part of town. The objectives are to:
1. Provide Lancaster with biological data on the functional assessment and ranking
of wetlands in the Northumberland Tributaries and headwaters of the Otter
Brook Subwatersheds.
2. Increase public awareness and education in relation to the importance of
protecting wetlands and water quality through data generated, maps, a written
report, and a public presentation.
3. Equip the Town of Lancaster to work with interested private landowners in the
project area to protect wetlands on their property.
4. Provide data and information on wetland protection to the Lancaster
Conservation Commission, which may enable the Town to implement a program
to adopt wetland ordinances and/or Prime Wetland designations.

Conclusion
Although three large wetlands were separated and compared relatively with each other, in
the big picture, they all drain into the Connecticut River – some directly, and others after merging
with other perennial streams. In fact, when this study was completed at a town-wide scale in
2006, the Indian Brook and Burnside Brook Headwaters Wetlands were assessed as one
contiguous area totaling over 1,800 acres. In that same study, the Fairgrounds Wetland was very
similar in size compared to the current study, due to the uniqueness of it being in the Connecticut
River Floodplain.
Detrimental impact to these wetlands will affect wetlands, rivers, and groundwater
downstream, including the designated Connecticut River. Currently, these wetlands are in good
shape. The ecological diversity is high, and water quality is good, and there is relatively little
Town of Lancaster, NH
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impact from development. Now is the time to work towards ensuring these wetlands continue to
function at a high quality.
Fortunately, protecting wetlands in this study area is doable and moving forward at the
time of this study. Portions of two of the three wetlands are already protected: Lancaster Town
Forest (not yet conserved or protected, but it is publicly owned), Bartow and Baker Easement,
and Campen Easement within the Indian Brook Wetland; the US Fish and Wildlife Lewis Tract in
the Fairgrounds Wetland. This is an exciting start, and could be expanded, with willing
landowners and funding.
The three wetlands inventoried are all valuable to the Town of Lancaster. Lancaster has a
rare opportunity compared to many towns in other parts of the state – an ability to proactively
protect wetland areas and diverse natural resources before development, fragmentation, and
degradation occurs.

Summary of average scores for 3 wetlands inventoried in Lancaster, New
Hampshire 1
Wetland
Area

Size
acres

Total
Score

Average Scores for Each Function
1

2

3

4

5

6

7

8

9

10

11

12

Burnside
Brook
Headwaters

178

110.1

8.9

9.6

8.4

8.1

6.3

5.6

4.4

3.2

8.1

7.5

10

30

Indian Brook

289

109.4

9.7

7.9

8.5

8.8

5.8

6.3

4.4

2.4

8.1

7.5

10

30

Fairground

181

114.9

7.3

8.1

6.9

7.7

5.2

5.5

4.4

6.2

7.4

7.4

8.8

40

1 = Ecological Integrity

7 = Floodwater Storage

2 = Wetland-Dependent Wildlife Habitat

8 = Groundwater

3 = Fish and Aquatic Habitat

9 = Sediment Trapping

4 = Scenic Quality

10 = Nutrient Transformation

5 = Educational Potential

11 = Shoreline anchoring

6 = Wetland-based Recreation

12 = Noteworthiness

1

This summary table is adapted from the New Hampshire Method for the Evaluation of Freshwater Wetlands
(https://extension.unh.edu/nh-method)
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Introduction
The Town of Lancaster, New Hampshire is rural and mostly forested containing over 51
square miles or 32,764 acres, with 440 acres of ponds and open water. The Town’s geography is
quite diverse, ranging from flat floodplain areas along the Connecticut River to rugged
mountainous areas including steep slopes to the top of Mt. Cabot in the Pilot Range of the
White Mountain National Forest. The highest point in Lancaster is in the towns northeastern
corner – over 3,000 feet on the side of Mt. Cabot. Out of 32,764 acres of land, approximately
4,634 are conserved lands - 14%.
Just over 3,190 acres of wetlands have been mapped in Lancaster (9.7% of town) in a
Natural Resource Inventory Completed in 2020. They range in size from less than an acre to
over 436 acres and contain a variety of wetland habitats including forested, scrub shrub,
emergent, open water wetlands, and perennial streams.
For this study, three wetlands throughout the northern part of Lancaster, New
Hampshire were identified, inventoried, and assessed as part of an initiative to maintain good
water quality and habitat diversity throughout the Town of Lancaster.
Water from all three wetlands flows into the Connecticut River which is a designated
river in New Hampshire. A designated river is managed and protected for its outstanding
natural and cultural resources in accordance with RSA 483, the Rivers Management and
Protection Act. At the request of the local communities through which they run, 19 of New
Hampshire’s rivers have been recognized by the state legislature and the governor for their
important natural resources, historical significance, and their contribution to our quality of life.
Each designated river has a local river management advisory committee to facilitate
communication among the municipalities along the river in the management of their shared
resource and provide local input into state management of their river. The Riverbend
Subcommittee of the Connecticut River Joint Commissions services Lancaster
( https://www.crjc.org/).
Stratified drift aquifers lie beneath much of this study area, mostly along the
Connecticut River, Israels River, Burnside Brook and Otter Brook. This potential drinking water
source further highlights the importance of maintaining high water quality and limiting
development. These aquifers are 4,863 acres within the Town of Lancaster 14.8% of the area.
The Town of Lancaster’s Conservation Commission (LCC) contracted biologist Elise
Lawson (NH CWS #233) of Watershed to Wildlife to assist them in assessment and functionality
Town of Lancaster, NH
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rating of wetlands, riparian zones, and uplands in the northern part of town. Elise is a natural
resource consultant with wetland expertise. Elise has many years of experience conducting
natural resource inventories for municipalities, watershed management plans, wetland
identification, assessment, classification, and delineation, educational workshops, and wildlife
studies. Elise has been a NH Certified Wetland Scientist since 2004.
This wetland study contains wetlands in two subwatersheds in the northern part of
Lancaster. Two wetlands are in the Northumberland Tributaries – Fairground Wetland and
Indian Brook Wetland. These wetlands and associated perennial streams flow directly into the
Connecticut River. The third wetland– Burnside Brook Headwaters Wetland– is at the
headwaters of an unnamed perennial stream which flows into Burnside Brook within the Otter
Brook subwatershed. Burnside Brook flows into the Israels River, which enters the Connecticut
River in west-central Lancaster. A portion of these wetlands are protected with a combination
of private conservation easements, and US Fish and Wildlife property.

Goal and Objectives
The goal of this project is to provide the Town of Lancaster with the ability to work
towards protecting or conserving several diverse and critical wetlands along the northwestern
and northcentral part of town. The objectives are to:
1. Provide Lancaster with biological data on the functional assessment and ranking
of wetlands in the Northumberland Tributaries and headwaters of the Otter
Brook Subwatersheds.
2. Increase public awareness and education in relation to the importance of
protecting wetlands and water quality through data generated, maps, a written
report, and a public presentation.
3. Equip the Town of Lancaster to work with interested private landowners in the
project area to protect wetlands on their property.
4. Provide data and information on wetland protection to the Lancaster
Conservation Commission, which may enable the Town to implement a program
to adopt wetland ordinances and/or Prime Wetland designations.
Data generated from this study will enable the Town of Lancaster to work towards
conserving wetlands in ecologically diverse and sensitive areas in Town. In addition, information
gathered will garner support for purchase of property from landowners willing to sell. This
study is also a major step to enabling the Town of Lancaster, if they choose, to designate Prime
Town of Lancaster, NH

6

Wetland Functionality Assessment

Wetlands through methods provided by the State of NH Department of Environmental Services,
Wetlands Bureau. The New Hampshire Code of Administrative Rules sets standards for
designating Prime Wetlands, using those wetlands that are worthy of extra protection because
of their uniqueness, fragility and/or unspoiled character. Chapter Wt700 of these
Administrative Rules set the guidelines for designation as well as the permitting process for
impacting of a designated Prime Wetland.

Overall water resources map in the Town of Lancaster, NH. The study area for this project includes the
three wetlands shown in the northern part of town.

Town of Lancaster, NH
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View of the southern part of the Indian Brook Wetland, facing north. Photo taken 5-24-22.

Methodology
Overall Study Format
This study followed The Method for Inventorying and Evaluating Freshwater Wetlands in
New Hampshire (NH Method, last updated in 2016 and published by the University of New
Hampshire Cooperative Extension) 2.

Evaluating Existing Digital Data
Existing digital data was analyzed to determine which wetlands were to be evaluated in
the field. Data evaluated included:
•

2015 Aerial Photographs

The Method for Inventorying and Evaluating Freshwater Wetlands in New Hampshire (NH Method)
provides communities, conservation groups and professionals a practical method for
evaluating wetland functions. Originally published by UNH Cooperative Extension in 1991,
the NH Method was first revised in 2011 and updated in 2012, 2013, and 2016.
2

Town of Lancaster, NH
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•

United States Geologic Survey Topographic Maps

•

Natural Resource Conservation Service (NRCS) soil maps – focusing on hydric
soils

•

U.S. Fish and Wildlife – National Wetlands Inventory (NWI) data3

•

NH Fish and Game – Wildlife Action Plan

•

2020 Natural Resource Inventory for Lancaster NH report and associated GIS
data

•

2006 Functional Assessment of Wetlands Throughout Lancaster NH

Using the above data sets, wetlands were assessed and ranked in the office to identify
specific areas for field investigation.
A combination of NRCS soils maps, NWI wetland maps, and aerial photography were
used to identify the outer perimeter borders of continuous hydric soil units (soils that are
poorly and very poorly drained). In areas where the NWI and aerial photographs depicted
additional areas of wetlands contiguous to the NRCS hydric soils maps, the wetland area was
enlarged to incorporate those additional wetlands. For example, in some cases portions of
Palustrine Emergent or Palustrine Scrub-shrub wetlands were not classified by the NRCS as
hydric soils due to inherent errors in soils mapping. The areas were obvious continuations of
the wetlands, so they were incorporated into the wetland polygon, in some cases increasing the
area of wetlands beyond the NRCS hydric soil areas.
Very poorly drained soils are typically very soft, mucky, organic soils, with a depth of
greater than 60” to bedrock, moderate to rapid permeability, high water potential, and a water
table ranging a maximum of 12” below the surface to 12” above the surface. These
characteristics make these soils unsuitable sites for agriculture and development, but there can
be limited potential for timber harvesting. Due to the deep, soft, wet soil conditions, heavy
equipment can only successfully access these sites during winter months when the ground is
frozen. These soil conditions also create high potential for wind throw and seedling damage.
Very careful planning and proper permitting must take place for timber harvesting to be
successful on these sites.

3

The National Wetlands Inventory (NWI) was established by the United States Fish and Wildlife Service
to conduct a nationwide inventory of U.S. wetlands to provide biologists and any interested party with
information on the distribution and type of wetlands – with the goal of aiding in conservation efforts.
Town of Lancaster, NH
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Poorly drained soils are firmer soils, but generally still have moderate to rapid
permeability, moderate to high water potential, and have seasonal high-water table levels that
range from 0 to 18 inches below the surface. Some of these soils have periods throughout the
year when they are drier, giving them potential for pastures and developable sites. If
development is to occur on these soils, careful, planning must include detailed information on
drainage, topography, and septic systems. These soils typically have the same limitations for
forestry practices as very poorly drained soils, so access during the winter months or dry
periods are recommended. Careful planning and proper permitting must take place for intense
activity to be productive on these soil types.
Prior to conducting field work, Elise worked with members of the Lancaster
Conservation Commission (LCC) in identifying areas where fieldwork would be done. Local
knowledge, experience, and input from the LCC and community members are a valuable asset
to the project. In addition, written permission was sought from landowners before field work
began. Investigators respect the rights of landowners and their decision to deny open access to
their property. All field investigations were in areas of the wetlands where landowner
permission was granted or on public lands.

Field Work
On May 24, June 8, and June 28, 2022, field work was conducted throughout the study
area. Nancy Southworth of the Lancaster Conservation Commission participated in the field
work on two of the days, which greatly enhanced field work due to local knowledge of the area
as well as historical data. Eversource representative, Jacob Kwapiszeski, joined Elise and Nancy
for the last day of field work, as we wanted to access the transmission line right of way which
was under active construction. Three large wetlands identified from the maps were scheduled
for field onsite assessment over the three days of field work. The Fairgrounds Wetland is 181
acres, Indian Brook Wetland is 289 acres, and the Burnside Brook Headwaters Wetland is 178
acres. Digital photography, global positioning system (GPS) points, soil assessment, and field
notes were used to document spatial and attribute data at all sites observed.
The NH Method Wetland Function – Value Evaluation Forms, part of the NH Method,
were filled out onsite as a comparative means for each wetland. The matrix allowed for relative
and objective comparison between different wetlands in the study area. Functional values
evaluated included:
1. Ecological integrity
2. Wetland wildlife habitat
Town of Lancaster, NH
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3. Fish and aquatic habitat
4. Scenic quality
5. Educational potential
6. Wetland recreation
7. Flood water storage (Mostly from mapping analyses rather than field work)
8. Groundwater (no field questions here – used provided formula for
determination)
9. Sediment trapping
10. Nutrients
11. Shoreline anchoring
12. Noteworthiness

Mapping Analysis
Field data was processed as point and polygon data with linked attribute tables using
ArcMap 10.8 software. Polygons and points of new coverages were digitized using aerial
photography (DOQs), topographic maps, NRCS soil maps, FWS NWI maps, processed GPS
points, and field notes.
Analysis of wetland function and value were conducted by following the NH Method for
Inventorying and Evaluating Wetlands in New Hampshire. The matrices and functional
assessment in each set of evaluation forms allowed for side-by-side comparison of the wetlands
in the study area. Summaries of the average function scores for all wetlands were included in
the study.

Public Workshop Presentation
At the completion of this study, Elise will hold a public presentation in Lancaster, NH to
discuss results of the study and future planning options for the Town. The goal of this meeting
is to increase public awareness of the importance of sustainable conservation or protection of
some of the Town’s wetlands and associated wildlife habitat. In addition, work from this project
will be available for public viewing via printed maps and report as well as online.

Town of Lancaster, NH
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Results
Three wetland complexes were identified as potential areas for further field inventory.
There are many more wetlands throughout Lancaster, but this particularly area was identified
for the study for the following reasons:
1. Local knowledge of the area
2. The wetlands are in or directly connected with areas identified as highest ranked
habitat in New Hampshire by NH Fish and Game’s Wildlife Action Plan
3. They were identified as highly ranked and top ranked wetlands in the 2006 townwide wetland study and noted in the 2020 Natural Resource Inventory
4. Concern for future development in areas not conserved
Lancaster is fortunate to have a wide range of wetland types ranging from higher
elevation headwaters areas beginning on the sides of hills and mountains to lower floodplain
wetlands along the Connecticut River.
The three wetlands were 178, 181 and 289 acres. The entire area of mapped wetland
has hydric soils with those classified as very poorly drained soils ranging from over 60% to
94.5%. Below is a map of the wetland areas assessed and evaluated in northern Lancaster. Each
wetland is named based on its location to an associated feature in town.
All 3 wetlands share several features, which should be noted before describing them
individually. They all contain a large diversity of plant communities and wildlife habitat, as well
as a diversity of wetland types including Palustrine Forested, Palustrine Scrub-Shrub, Palustrine
Emergent, Palustrine Open Water, as well as Riverine Lower Perennial and Riverine Upper
Perennial Steams. As designed by the study, they are in two subwatersheds in northern
Lancaster: The Northumberland Tributaries; and Otter Brook. The Burnside Brook Headwaters
and Indian Brook Wetlands are more remote and harder to access, whereas the Fairgrounds
Wetland has easier access (Route 3, Stockwell Road and Main Street).
A second common feature is that all three wetlands are impacted by beaver activities –
both current and past depending on where you are in the wetland. It is evident that beaver
have been part of these wetland systems for many years. While beavers are considered pests
by some, scientists have proven that beavers are a "keystone" species in North America. They
play a crucial role in biodiversity. Innumerable species, many of them threatened or
endangered, rely either partly or entirely on beaver ponds. Therefore, whenever and wherever
Town of Lancaster, NH
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we can coexist with beavers, we are providing the habitat necessary for supporting many other
species.

Fairgrounds, Indian Brook and Burnside Brook Headwaters Wetlands in Northern Lancaster, NH.
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Photo of the western part of Indian Brook Wetland. It illustrates the diversity of habitats and wetland
types, which are common throughout all the wetlands inventoried. Both active and old beaver sign was
noted all around this ponded area. Photo taken on 5-24-22

Lastly, there are several areas classified as vernal pools found throughout the study
area. Typically, vernal pools are distinct, often isolated, and important wetland types. Vernal
pools provide essential breeding habitat for certain amphibians and invertebrates such as wood
frogs (Rana sylvatica), spotted salamanders (Ambystoma maculatum), marbled salamanders (A.
opacum), and fairy shrimp (Branchinecta lynchi). These creatures depend on vernal pools as
breeding sites because they are only temporary water bodies, preventing fish and other aquatic
predators from taking up residency. Reptiles such as wood turtles (Glyptemys insculpta) also
rely on vernal pools as an important feeding area in early spring. Vernal pools fill annually from
precipitation, runoff, and rising groundwater, typically in the spring and fall. By mid-summer,
however, these wetlands are typically dry, making them a dynamic system inhabitable by
specifically adapted plant and wildlife species. For this reason, many unique, rare, threatened,
and endangered species are linked to this wetland type. They are common in New Hampshire,
and the State recognizes their value as important habitat. In this study, wood frog tadpoles
were found in some of the open water habitats associated with beaver ponds. And although
not typical vernal pools they are sustaining an obligate vernal pool species.

Town of Lancaster, NH
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Fairgrounds Wetland
The Fairgrounds Wetland wraps around the Lancaster Fairgrounds, and is located along
Route 3, Main Street and Stockwell Street. Over 56 acres of the wetland is conserved by the US
Fish and Wildlife Silvio O. Conte Wildlife Refuge – the Lewis Tract. The entire area studied is 181
acres and includes both Kent and Baker Ponds. Perennial streams flowing out of the ponds
confluence with the Connecticut River. The entire area is within the Connecticut River
Floodplain.
This wetland area is unique compared to the other two studied due to its location in the
Connecticut River floodplain.

The area around Baker Pond shown above, contains lush floodplain vegetation including silver maple,
box elder, heart leaved willow, Virginia bower, red osier dogwood, and sensitive fern, with lots of wildlife
trails around the pond. Several painted turtles were observed on the logs in the open water.

Town of Lancaster, NH
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Open floodplain forest near Baker Pond with lush ground cover. Photo taken on 6-8-22 facing south.

Just over 56 acres of the Fairgrounds Wetland is protected by the Silvio O. Conte Wildlife Refuge, shown
above. This part of the wetland is mostly forested and scrub shrub wetlands with a variety of wetland
vegetation. Photo taken on June 8, 2022, facing west.
Town of Lancaster, NH
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Photo of the Fairgrounds Wetland looking towards the Silvio O. Conte Refuge property. This portion of
the Fairgrounds Wetland has been flooded by an active beaver population. Spring peepers, green frogs
and American toads were heard during field work. There was also abundant bear and deer sign. Photo
taken on June 8, 2022, facing northeast.

A perennial stream directly connects the wildlife refuge portion of the Fairgrounds Wetland with Kent
Pond. This photo shows where the stream enters Kent Pond. Although the area is surrounded by
agriculture from a working farm, there are adequate vegetated buffers around the wetlands with a
diversity of vegetation layers. Photo taken 6-8-22 facing south.
Town of Lancaster, NH
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Several beaver dams of varying ages
were observed along the stream
connecting the Silvio O. Conte Wildlife
Refuge with Kent Pond. A corn field
can be seen with the Connecticut
River beyond. The area behind where
this photo is taken is part of a large
wetland.

The NRCS soil types mapped within the Fairgrounds Wetland are shown in the table
below. They include: 102.3 acres of very poorly drained Bucksport muck and Medomak mucky
silt loam; 66.4 acres of poorly drained Cohas loam and Charles silt loam soils; and 11.3 acres of
open water. Bucksport muck is nearly level, very poorly drained soils found in depressions on
terraces, glacial till uplands, and along the edges of lakes, ponds, and marshes. It formed in 51
inches or more of organic material. Medomak silt loam muck is also nearly level, very poorly
drained soil. Medomak soils are found in old stream channels on floodplains. These channels
are generally the lowest elevation on the floodplain of a stream (in this case the Connecticut
River) and are usually the first areas to flood during high water. The Bucksport and Medomak
mucks improve and maintain water quality by acting as natural filters to remove chemicals,
nutrients, and sediment. They also recharge groundwater aquifers and store runoff water
which lessons flood damage downstream.
Table 1: NRCS Hydric Soils of the Fairgrounds Wetland
Drainage Class

Soil Description

NRCS Soil Symbol

Acres

Very poorly drained

Bucksport muck

895A

57

Very poorly drained

Medomak silt loam muck

406A

45.3

Town of Lancaster, NH
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Drainage Class

Soil Description

NRCS Soil Symbol

Acres

Poorly drained

Cohas loam

505A

54.9

Poorly drained

Charles silt loam

209A

11.5

Open water

Kent and Baker Ponds

11.3

Ponded

Poorly drained Cohas and Charles silt loams are also nearly level soils in depressions, old
stream channels, and broad wide areas on floodplains of large and small streams. These soil
descriptions further illustrate the unique nature of this floodplain area in the Fairgrounds
Wetland.
National Wetland Inventory (NWI) data is shown on the table below. There are a variety
of wetland types classified by NWI including forested, scrub/shrub, emergent, open water, and
riverine wetland types.
Table 2: National Wetlands Inventory Data of Fairgrounds Wetland
NWI wetland
code
PFO2/4E

NWI wetland description
Palustrine forested
Needle-leaved deciduous / needle-leaved evergreen
Seasonally flooded/saturated,

PFO4E

Palustrine forested
Needle-leaved evergreen
Seasonally flooded/saturated
Palustrine scrub-shrub,

PSS1E

Broad-leaved deciduous,
Seasonally flooded/saturated

PSS1C

Palustrine scrub-shrub,
Broad-leaved deciduous,
Seasonally flooded

PEM1F

Palustrine emergent
Persistent
Semi-permanently flooded

Town of Lancaster, NH
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NWI wetland
code
PEM1E

NWI wetland description
Palustrine emergent,
Persistent
Seasonally flooded/Saturated

PEM1C

Palustrine emergent,
Persistent
Seasonally flooded

PSS1C

Palustrine scrub-shrub,
Broad-leaved deciduous
Seasonally flooded

PABF

Palustrine aquatic bed

(Kent Pond)

Semi-permanently flooded

PUBH

Palustrine unconsolidated bottom

(Baker Pond)

Semi-permanently flooded

R2UB2

Riverine, lower perennial
Unconsolidated bottom
Sand and organic

The diversity of wetland types in the Fairgrounds Wetlands were evident in the field
functional scoring forms. It scored relatively high in wetland dependent wildlife habitat,
groundwater recharge, sediment trapping, scenic values, and noteworthiness. This wetland
contains a variety of wetland types, a diversity of vegetation at all vegetative layers, and good
travel corridors between different portions of the wetland complex. Black bear, deer, Canada
geese, ducks, many different songbirds, great blue heron, beaver were all directly or indirectly
observed. The proximity and direct connection to the Connecticut River – a designated river –
give it extra points in the noteworthiness features of the wetland.
A large stratified drift aquifer is under the Fairgrounds Wetland and Connecticut River
floodplain area in general. Maintaining high water quality in this wetland is particularly
important as a future drinking water source.
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Much of the property is privately owned. We were given permission to visit this wetland
by the landowner, however, it is not open to the public. Because the Fairgrounds Wetland is on
private property, some of the lower scores include educational potential, scenic quality, and
wetland-based recreation. It also scored relatively lower in ecological integrity due to proximity
to agriculture and roads. There were good buffers along the edges of the wetlands – at least 20
feet of vegetation buffer and up to 50 feet adjacent to the corn fields.
We recommend contacting the US Fish and Wildlife Service to purchase more of the
wetlands in the Fairgrounds Wetland. As the map below shows, only 56 acres of this 180-acre
area is protected. It is not suitable for agriculture but would be an excellent area for outdoor
classroom activities, protection of good water quality, and potentially enhancing ecological
integrity by increasing buffer size along the edges of the wetland.

Overview of the Fairgrounds Wetland area.
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Indian Brook Wetland
The Indian Brook Wetland is the largest of the wetlands inventoried and assessed in the
study area at just over 273 acres. It is in the same subwatershed as the Fairgrounds Wetland,
beginning just northeast of Lancaster Town Forest, and the majority located south of Causeway
Street. Perennial stream, Indian Brook, flows through the entire wetland. It begins in the
Lancaster Town Forest and directly enters the Connecticut River approximately 1,100 feet
downstream from Baker Pond. The presence of beaver and several wetland community types
have created diverse habitats throughout this wetland.

Overview of Indian Brook Wetland showing NRCS soils, national wetland inventory data, conservation
land, and the Lancaster Town Forest.
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The Indian Brook Wetland contains a series of beaver ponds and the headwaters of Indian Brook. The
ponded areas are at different depths with varying degrees of beaver activity. This creates an incredible
diversity of wetland-wildlife habitat. This photo is at the southeastern part of the Lancaster Town Forest
and taken on 5-24-22 facing east.

This section of the Indian Brook Wetland has not had recent beaver activity and the ponded area has
become a palustrine emergent wetland with very little open water. Photo taken on 5-24-22 facing north.
Town of Lancaster, NH

23

Wetland Functionality Assessment

Southeast of the Lancaster Town Forest is a great blue heron rookery within the Indian Brook Wetland. At
the time of the study, there was no sign of herons in the area. There was active construction on the
powerline which runs through this wetland. Transmission lines can be seen in this photograph.

This large, ponded area is found in the western part of the Indian Brook Wetland. It is near where Indian
Brook leaves this ponded wetland and flows west, eventually entering the Connecticut River.
Town of Lancaster, NH
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The soil types mapped in the Indian Brook Wetland have some of the same soil types as
the Fairgrounds Wetland. Differences in soils between these two wetlands are since the Indian
Brook Wetland is not in a floodplain. In this case, nearly 95% of soils in this wetland are
classified as very poorly drained. There are additional hydric soils directly attached to this
wetland, so it is considerably larger than the area studied. Soils are typical of those found
northern New Hampshire wetlands and shown in the table below.
Table 3: NRCS Hydric Soils of the Indian Brook Wetland
Drainage Class

Soil Description

NRCS Soil Symbol

Acres

Very poorly drained

Bucksport muck

895A

179.5

Very poorly drained

Peacham muck

549A

64.6

Very poorly drained

Peacham, Bucksport and
Rumney Soils

895A

8.4

Very poorly drained

Pondicherry muck

992A

8.5

Pillsbury sandy loam

647B

8.3

other

n/a

5.8

Poorly drained
Poorly to very poorly

This wetland contains the largest diversity of wetland habitat types, including open
water, emergent wetlands, scrub-shrub wetlands, forested wetlands, and perennial streams.
Table 4 lists the diversity of wetlands documented by the National Wetlands Inventory.
Table 4: NWI Wetland Classifications Indian Brook Wetland
NWI wetland
code

NWI wetland description

PFO4E

Palustrine Forested
Needle-leaved evergreen
Seasonally flooded/saturated

PFO4/2E

Palustrine Forested
Needle-leaved evergreen and/or
Needle-leaved deciduous
Seasonally flooded/saturated
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NWI wetland
code

NWI wetland description

PFO4/5E

Palustrine Forested
Needle-leaved evergreen and/or
Dead standing trees
Seasonally flooded/saturated

PFO2E

Palustrine Forested
Needle-leaved deciduous
Seasonally flooded/saturated

PFO1Eh

Palustrine forested
Broad-leaved deciduous
Seasonally flooded/saturated
Diked or impounded (most likely beaver)

PSS1E

Palustrine scrub-shrub
Broad-leaved deciduous
Seasonally flooded/saturated

PEM1Eh

Palustrine emergent persistent
Seasonally flooded/saturated
Diked or impounded

PUBHh

Palustrine unconsolidated bottom
Permanently flooded
Diked or impounded

PEM1/SS1Fb

Palustrine Emergent and Scrub/shrub
Persistent and broad-leaved deciduous
Semipermanently flooded
Beaver impacted

PEM1/SS1Eb

Palustrine Emergent and Scrub/shrub
Persistent and broad leaved deciduous
Seasonally flooded/saturated
Beaver impacted

PEM1Eb

Palustrine emergent
Persistent
Seasonally flooded/saturated
Beaver impacted
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The Indian Brook Wetland had highest functional scores in Ecological Integrity, Fish and
Aquatic Habitat, Scenic Quality, Wetland-based Recreation, Sediment Trapping, Nutrient
Transformation, and Shoreline Anchoring. These higher scores are due to the remote location
with very little disturbance around it, the diversity of wetland and habitat types, and the
amount of open water habitat. There was beaver sign at every field site, both active and
inactive areas. Wildlife species directly or indirectly observed include black bear, moose, deer,
coyote, fox, northern water thrush, Canada geese, red-winged black birds, swallows, beaver,
ruffed grouse, oven bird, snowshoe hare, red-breasted nuthatch, blue jay, Nashville warbler,
song sparrow, swamp sparrow, chipping sparrow, yellow warbler, broad-winged hawk,
chestnut-sided warbler, common yellow-throat, green frogs, painted turtles, and a few
unidentified songbirds.
At the time of this study, there was active construction in the transmission line right-ofway – transmission pole upgrades. Although there was disturbance associated with the
wetlands, it will be relatively short term, and sites along the ROW will be restored where
wetlands are temporarily impacted.
The Indian Brook Wetland did not score as high in Educational Potential and wetlandbased recreation. Access along Causeway Street crosses private property, and other than the
Lancaster Town Forest, most of the wetland is within several parcels of private property,
making access not possible without landowner permission. Lack of public access also lowered
scenic values a bit, despite beautiful views across the wetlands themselves and the Kilkenny
Range of the White Mountain Forest beyond. Continued work on the Lancaster Town Forest,
should help increase access to this incredible wetland complex for educational potential and
public enjoyment of the wetland area.
Although not considered rare in New Hampshire, the great blue heron rookery found in
the Indian Brook Wetland is a unique and special place that merits special consideration. The
Lancaster Conservation Commission may want to limit disturbance of the great blue heron
rookery part of the wetland, at least until the young have fledged from their nests.
The Lancaster Town Forest, although public land and owned by the Town of Lancaster,
is not conserved at the time of this study. It is recommended that the Town pursue putting
this property into a conservation easement. It contains the headwaters of Indian Brook, and a
series of diverse wetland types enhanced by beaver activities as described above. It is also
considered Tier 2 – Highest Ranked Habitat in Biological Region – by NH Fish and Game
Department.
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Scenic view beyond the Indian Brook Wetland to the Kilkenny Range of the White Mountains. The photo
shows a variety of wetland types including open water, emergent, scrub-shrub, and forested wetlands
along with deciduous and coniferous wetland types. There were several wildlife trails around this wetland.

Left photo: Fresh and old beaver sign was found in all areas of this wetland visited.
Right Photo: Black bear tracks along Causeway Street. Photos taken on 5-24-22.
Town of Lancaster, NH
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Burnside Brook Headwaters Wetland
The Burnside Brook Headwaters Wetland is 178 acres. It is located to the east of Page
Hill and runs right along the town line shared with Northumberland. As the title suggests it is a
wetland complex at the headwaters of unnamed streams which flows into Burnside Brook and
part of the Otter Brook subwatershed in Lancaster. It is separated by less than 500 feet from
the northern-most part of the Indian Brook Wetland, but the topography separates the two
wetlands hydrologically. There are a series of beaver ponds within this wetland. Water levels in
these ponds has changed dramatically over the years dependent on whether or not beaver
were living in the area.

Burnside Brook Headwaters Wetland is located at the Lancaster/Northumberland Townline. Much of it is
along the transmission line ROW, where Eversource upgraded the poles. At the time of the study, they
were finishing up work in this area and in the process of reclaiming areas of temporary wetland impact.
Much of this study area has been identified by NH Fish and Game Department as highest Ranked Habitat
in NH.
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The unnamed perennial stream feeding the Burnside Headwaters Wetland flows into
Burnside Brook less than 1,000 feet from the edge of the assessed wetland area. Burnside
Brook joins with Whipple Brook. Further downstream, Burnside Brook and Caleb Brook join and
become Otter Brook. Otter Brook then has its confluence with the Israels River just north of
Brickyard Road. The Israels River enters the Connecticut River between Bridge Street and the
treatment plant. From the wetland to the Connecticut River is over 7.5 miles. Maintaining good
water quality in these headwaters streams is important for overall water quality of the entire
watershed area.
Much of the wetland is within in or adjacent to the transmission line right of way.
Because active construction along the transmission line was occurring at the time of our site
visit, a representative from Eversource Energy, Jacob Kwapiszeski, joined us for our field visit on
June 28, 2022.

Overview of the southern-most pond in the Burnside Brook Headwaters Wetland facing North. At the time
of this photo (6-28-22), the transmission lines had been replaced and one set was removed from the pond
to minimize wetland impacts. The poles on either side of this pond are taller to accommodate the large
span distance between them. Next steps at this site will be removal of the temporary access road pallets
and restoration of all temporary wetland impacts.
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View of the southern pond in the Burnside Brook Headwaters Wetland. Photo taken from the temporary
wooden access road facing west. Although not active, we noted 5 great blue heron nests.

Southern pond in the Burnside Brook Headwaters Wetland facing northeast. At the far side of the pond is
a beaver dam which was not active. There are excellent vegetative buffers all around the wetland except
for the transmission line right of way. These areas will be restored with at least shrub and herbaceous
buffers.
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31

Wetland Functionality Assessment

Left photo: Turtle tracks in the mud. Lower water levels made it easier to observe wildlife tracks along
the edges of the pond.
Right photo: Several colonies of sundews (Drosera rotundifolia) were found in the Burnside Brook
Headwaters Wetland. The leaves are covered with gland-tipped hairs whose secretion of sticky fluid traps
insects, which are then digested by enzymes. This plant’s ability to extract nutrition from insects helps it
survive in nutrient-poor emergent wetlands. In the center of the photo, one sundew will feast on a deerfly.

The NRCS soils mapped for the Burnside Brook Headwaters Wetland are similar to the Indian
Brook Wetland, with nearly 87% of the soils composed of very poorly drained organic materials
(“muck”). Bucksport muck contains 51 inches or more of organic material, and Wonsqueak
muck contains between 16 and 51 inches of organics. Peacham muck contains up to 16 inches
of organic material with a hardpan under the organic layer. Hardpan soil is a dense layer of soil
usually found just below the top layer. Because of its density, water is often “perched” close to
the surface.
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Table 5: NRCS Hydric Soils of the Burnside Brook Headwaters Wetland
Drainage Class

Soil Description

NRCS Soil Symbol

Acres

Very poorly drained

Bucksport muck

895A

94.5

Very poorly drained

Wonsqueak muck

995A

52.6

Very poorly drained

Peacham muck

549A

7.4

Pillsbury sandy loam

647A

18.6

Poorly drained

National Wetlands Inventory data has several wetland types mapped and they are
described in Table 7.
Table 6: NWI Wetland Classifications Burnside Brook Headwaters Wetland

NWI wetland code

NWI wetland description
Palustrine forested

PFO4E

Needle-leaved evergreen
Seasonally flooded/saturated
Palustrine forested/Emergent

PFO5/EM1Fh

Dead* / Persistent
Semi-permanently flooded
Diked/impounded (beaver dam)
*Dead = dead standing trees. In this case
there were inactive great blue heron
nests.
Palustrine scrub-shrub

PSS1E

Broad-leaved deciduous
Seasonally flooded/saturated
Palustrine emergent

PEM1E

Persistent
Seasonally flooded/saturated
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The Burnside Brook Headwaters Wetland scored highest for wetland-dependent wildlife
habitat, educational potential, sediment trapping, nutrient transformation, and shoreline
anchoring. It also scored very high in ecological integrity. Like the Indian Brook Wetland, the
remoteness of the area and lack of development lead to higher scores ecologically. On the
other hand, access is difficult, and the Burnside Brook Headwaters Wetland is on private
property. Access for recreation and educational purposes would require permission from the
landowners. The diversity of vegetation, plant community types, and wetland types, along with
wide buffers of forested vegetation (wetland and upland) make this site excellent wildlife
habitat. It is not only used by many wildlife species regularly, but it is also important contiguous
habitat, used as travel corridors.

Burnside Brook Headwaters Complex beaver pond in the northern part of the wetland complex. Bear,
deer, moose tracks were noted all around the wetland.
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Views of an active beaver dam and the transmission line in the distance. From a scenic perspective, it
was good to see that the towers and transmission line cables were below tree-line in this wetland area.
Photo taken 6-28-22.

Left Photo: young garter snake basking in the sun on the temporary log access road.
Right Photo: Rose Pogonia or Snakemouth (Pogonia ophioglossoides) flowers were noted in the
emergent wetland adjacent to the ponded area. Rose Pogonia is found in sphagnum moss areas in
wetlands and blooms late spring to early summer.
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Summary of functional scores for wetlands studied in northern Lancaster, New
Hampshire
Wetland
Area

Size
acres

Total
Score

Average Functional Scores for Each Category

1

2

3

4

5

6

7

8

9

10

11

12

Burnside
Brook
Headwaters
Burnside
Brook
Wetland

178

110.1

8.9

9.6

8.4

8.1

6.3

5.6

4.4

3.2

8.1

7.5

10

30

289.2

109.4

9.7

7.9

8.5

8.8

5.8

6.3

4.4

2.4

8.1

7.5

10

30

Fairground
Wetland

181

114.9

7.3

8.1

6.9

7.7

5.2

5.5

4.4

6.2

7.4

7.4

8.8
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1 = Ecological Integrity

7 = Floodwater Storage

2 = Wetland-Dependent Wildlife Habitat

8 = Groundwater

3 = Fish and Aquatic Habitat

9 = Sediment Trapping

4 = Scenic Quality

10 = Nutrient Transformation

5 = Educational Potential

11 = Shoreline anchoring

6 = Wetland-based Recreation

12 = Noteworthiness

All three wetlands had comparable overall functional scores. They all contained a high
diversity of plant community types, wetland types, diversity of wildlife habitat, buffers,
potential for endangered and threatened species, as well as capability of maintaining high
water quality. The Fairgounds Wetland area would benefit from increased buffers where
possible to minimize fertilizers from entering streams.
Even though the Indian Brook and Burnside Brook Wetland areas were in separate subwatersheds, they were very similar to each other ecologically. These two are mostly
undisturbed due to their remote location in town. The Fairgrounds Wetland is unique in that it
is close to the Connecticut River and part of the Connecticut River floodplain area. There are
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different plant communities and therefore potentially different wildlife species using and/or
breeding within this floodplain wetland area. The Fairgrounds wetland is also close to
residential and business districts in town, as well as among large agricultural fields. Yet, the
buffers between corn fields and the wetland were adequately wide in most places.

Left Photo: Example of excellent vegetative buffers between the corn field and Baker Pond. Buffers
overall are very good – over 50 feet along Baker and Kent Ponds and the wetlands near the National
Wildlife Refuge. All vegetative layers are represented here from large trees (silver maple, box elder, red
maple) to lush ground cover.
Right Photo: Example of one area where buffers could be enhanced. This perennial stream connects the
National Wildlife Refuge portion of the wetland with Kent and Baker Ponds. The fresh beaver dam shown
here is great for wildlife habitat but challenging for agricultural practices. In this case, it is recommended
to remove these small dams to prevent flooding of the cornfields.
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Discussion and Future Applications
This project provides the Town of Lancaster with the ability to work towards protecting
or conserving several diverse and critical wetlands in the northern part of town. Moreover, this
study is a step towards implementing Prime Wetland Designation if Lancaster residents choose
to do so. Based on field work results and GIS analyses, below are some of the options to help
conserve these wetlands.

Option #1
It is recommended that the Town of Lancaster consider working with willing landowners
to protect some of the wetlands on their property in the Northumberland Tributaries and Otter
Brook sub-watershed areas. Protecting these wetlands will help maintain connectivity and
travel corridors throughout the northern part of Lancaster. A combination of public meetings
and public outreach can achieve these goals. There are two possibilities in this case:
1. Willing landowners can place their land (or a portion of their land) in a conservation
easement, where they continue to own the land. The terms of the conservation
easement are transferred to new owners in this situation. Organizations such as land
trusts generally hold and enforce conservation easements.
a. The Lancaster Town Forest is not conserved at the time of this study. It is
recommended that the town place it under a conservation easement to
ensure its permanent conservation. The Town will involve Lancaster
taxpayers in this process.
b. Currently, the northern half of the Indian Brook Wetland is either part of the
Lancaster Town Forest or under conservation easements with two private
landowners. It is recommended to expand upon this in this relatively remote
and undisturbed part of Lancaster.
c. The Burnside Brook Headwaters has been identified by NH Fish and Game as
a Tier 1 area in their Wildlife Action Plan. Conservation of this wetland
complex is recommended.
2. Willing landowners can sell their property or portions of it to interested parties
including
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a. The US Fish and Wildlife Service National Wildlife Refuge System. This is
particularly applicable for the Fairgrounds Wetland as 56 of 181 acres are
currently owned by this organization.
b. The Town of Lancaster - Lancaster Conservation Commission
c. The White Mountain National Forest
d. A state agency such as NH Fish and Game Department
e. A land trust or similar organization which will conserve the area.
Conservation easements create a legally enforceable land preservation agreement
between a landowner and a government agency (municipality, county, state, federal) or a
qualified land protection organization (often called a "land trust") for the purposes of
conservation. They restrict real estate development, commercial and industrial uses, and
certain other activities on a property to a mutually agreed-upon level. The property remains the
private property of the landowner. The decision to place a conservation easement on a
property is strictly a voluntary one where the easement is sold or donated. The restrictions of
the easement, once set in place are binding for all future owners of the property. The
restrictions are spelled out in a legal document that is recorded in the local land records, and
the easement becomes a part of the title and deed for the property.

Option #2
The Town of Lancaster could write and adopt town-wide ordinances to offer protection
of all or specific wetlands throughout the town. The purpose of the ordinances could be; to
protect water quality and wildlife habitat, to control placement of structures and associated
impervious surfaces, and/or to maintain the natural beauty and scenic views of wetland
complexes. There are several sample wetland ordinances available which Lancaster could use as
a template. Many of these can be found online or at regional planning commissions (North
Country Council in Lancaster’s case). Wetland ordinances have been used by several
municipalities in New Hampshire. Ordinances can be very specific for municipality and can
include:
•
•
•

Buffers of setback for development or impact on wetlands – these can vary
depending on size of wetland and ecological integrity
Specific definitions and/or buffers around documented vernal pools
Regulations of wheeled vehicle use in wetlands (motorized and non-motorized in
some circumstances)
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Option #3
Another option is to establish Prime Wetlands to help protect some or all of these
wetlands from developmental pressures. This requires approval by willing landowners, followed
by a town vote in favor of this special designation of wetlands. If the Town of Lancaster decides
to proceed with designating Prime Wetlands it must submit a report with appropriate maps to
the State of New Hampshire, Department of Environmental Services - Wetlands Bureau. The
Wetlands Bureau will review the submission and grant the designation if the submission is
complete. At the time of this report 33 towns in NH have designated prime wetlands: Andover,
Atkinson, Barrington, Bow, Brentwood, Brookline, Center Harbor, Derry, Enfield, Exeter,
Fremont, Gilford, Goffstown, Hampton, Hampton Falls, Hillsborough, Holderness, Hooksett,
Meredith, Nashua, New Ipswich, New London, Newington, Newmarket, Northwood, Pelham,
Portsmouth, Salem, Sanbornton, Sandwich, Tamworth, Weare, and Wolfeboro.
Lancaster officials and residents should evaluate the functions and values of the
identified wetlands. If Lancaster decides to select one or more wetlands to designate as prime,
a public hearing must be held before the residents of the community vote on the designation. If
the town approves the wetlands for designation as prime, the town provides to the DES
Wetlands Program a copy of the study and tax maps with the designated prime wetlands
identified. DES will review the submission from the municipality to ensure that it is complete
and in accordance with Env-Wt 702.03.
Once the submission is considered complete, the rules and laws that are applicable will
apply to any future projects that are in or within 100 feet of a prime wetland. All projects that
are in or within 100 feet of a prime wetland are classified as major projects. All major projects
require a field inspection by DES and all prime wetland projects require a public hearing to be
conducted by DES.

Conclusion
Although three large wetlands were separated and compared relatively with each other, in
the big picture, they all drain into the Connecticut River – some directly, and others after merging
with other perennial streams. In fact, when this study was completed at a town-wide scale in
2006, the Indian Brook and Burnside Brook Headwaters Wetlands were assessed as one
contiguous area totaling over 1,800 acres. In that same study, the Fairgrounds Wetland was very
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similar in size compared to the current study, due to the uniqueness and being in the Connecticut
River Floodplain.
Detrimental impact to these wetlands will affect wetlands and groundwater downstream.
Currently, these wetlands are in good shape. The ecological diversity is high, and water quality is
good, and there is relatively little impact from development. Now is the time to work towards
ensuring these wetlands continue to function at a high quality.
Fortunately, protecting wetlands in this study area is doable and moving forward at the
time of this study. Portions of two of the three wetlands are already protected: Bartow and
Baker Easement and Campen Easement within the Indian Brook Wetland; the US Fish and
Wildlife Lewis Tract in the Fairgrounds Wetland. This is an exciting start, and could be expanded,
with willing landowners and funding.
The three wetlands inventoried are all valuable to the Town of Lancaster. Lancaster has a
rare opportunity compared to many towns in other parts of the state – an ability to proactively
protect wetland areas and diverse natural resources before development, fragmentation, and
degradation occurs.
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Maps

List of Maps:

1. Wetlands and Hydrologic Features
2. Wetlands with USGS Topographic Map
3. Wetlands with 2015 Aerial Photograph
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Town of Lancaster Wetland Study – Wetlands and Hydrologic Resources
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Wetlands with Topographic Map
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Wetlands with 2015 Aerial Photograph
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