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EXECUTIVE SUMMARY
Currently, New Hampshire's population is growing at a rate that is twofold that of
the other New England states. As such, the bulk of population growth is in the southern
third of the state; however 75% of conservation lands are located in the northern regions.
This entrusts towns in southern New Hampshire with a great responsibility for land
stewardship.
The Nashua Regional Planning Commission conducted a buildout impact analysis
to understand development trends within each of its 12 communities, including Nashua.
Based on 2003 population estimates Nashua was 93% builtout. Similarly, the NH Office
of Energy and Planning has projected that by 2020 there will be a population of 94,760,
suggesting the point at which Nashua may reach total buildout.
Using Nashua's 2004 zoning for the impact analysis, the NRPC estimated that
1,070 developable acres are remaining within the city. When compared to the total area
of Nashua (20,305 acres) the city was 95% builtout. Thus, the two buildout estimates are
comparable, providing a good approximation of the percentbuildout in 2004.
To balance the ecological and socio-economic structures in light of these
development trends, the Nashua Conservation Commission initiated research to update its
natural resources inventory.

The goal of this research is to develop a coarse-filter

analysis of Nashua's natural resources and formulate a conservation plan. The three
objectives to address this plan are:

I. Integration of data into a series of natural resources inventory maps
2. Prioritize areas for conservation
3. Prioritize areas for fme-scale analyses

The Nashua 2000 Master Plan recommends policy and actions that move the
municipality in the direction of sustainability and greater environmental care in the
future. This research serves the goal of the Conservation and Preservation Element of the
plan by identifYing ecosystems and wildlife habitats for protection and enhancement
through conservation strategies .
.
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Eighteen maps were developed to address the above objectives.

They were

created from existing digital data made available from diverse sources, including the City
of Nashua's database. As such, various limitations of data use are inherent and thus are
anticipated during the development ofa coarse-filter analysis (see Limitations, p.l2).
From these 18 maps, eleven display a variety of Nashua's natural features in four
resources categories:

I. Water Resources

2. Ecological Resources
3. Agricultural Resources
4. Forest Resources

The remaining maps display Nashua's topography, hotspots for conservation and
fine-scale analyses, and land use, including city-owned properties, conserved lands,
parcels, and zoning districts. These maps were integrated to assess where protection

)

efforts would be best utilized.

.•~

.

Six areas are identified as having the highest priority for conservation. These
represent areas in Nashua that have the highest natural resource co-occurrences in
combination with proximity to conserved lands, presence of rare species and/or
exemplary natural communities, current development pressure, and the unfragmented
landscape. As a result, highest priorities for conservation are assigned as follows in
descending order of priority.

I. Northwest Region

2. Southwest Quadrant
3. Nashua River Corridor
4. Cold Brook and Salmon Brook Corridors
5. Pennichuck Brook Corridor
6. Merrimack River Corridor

)
v
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Areas for [me-scale analyses are based on biological data, including wildlife and
plant species, critical wildlife habitats, and natural communities.

While previous

assessments may have been conducted in some of these areas, current research suggests
that more detailed information be gathered in the form of a comprehensive ecological
assessment and bio-inventory.

Sites prioritized for fine-scale analyses include the

following:
Level I Priority (extremely high)
1. Lands

including

and

adjacent

to

the

Northwest

Conservation Area, including the exemplary peatland
system (ranked as a very high importance by the NH
Natural Heritage Bureau)
2. Southwest Quadrant, including Southwest Park and the
exemplary sand plain basin marsh system (ranked as a very
high importance by the NH Natural Heritage Bureau)
3. Nashua River corridor from Hollis-Nashua boundary to the
eastern portion of Mine Falls Park, including the lands
south and west of Tampa Street
4. Lovewell's Pond and its peatland system (ranked as a high
importance by the NH Natural Heritage Bureau)
5. Pine Barrens predicted in Significant Ecological Features
#2 - Critical Wildlife Habitats

6. Boire Airport

Level II Priority (very high)

I. Cold Brook and Salmon Brook corridors
2. Pennichuck Brook corridor
3. Merrimack River corridor
4. All areas identified as peatlands not previously addressed

Level III Priority (high)
1. Areas identified as Supporting Landscapes

~)

2. Other conserved lands not previously addressed
VI

\

Future research aimed at acquiring more detailed data will enhance the knowledge
of Nashua's specific resources, affording an opportunity to develop future adaptive
management planning. In light of this research, it is recommended that Nashua continue
with its resources protection efforts based on the findings of this research, including:

•

Refine land protection strategies

•

Initiate fme-scale analyses

•

Update and refine GIS data

In conclusion, building upon and linking currently conserved lands while
protecting natural resources hotspots is Nashua's best method for protecting its most
critical environmental features. This will help to ensure that these areas can be enjoyed
by its community members for generations to come, affording an opportunity to help
maintain viable populations of plant and wildlife communities. As biological
conservation strives to achieve a balance among the ecological, economic, and social

)

structures of our society the identification and protection of Nashua's most significant
resources is central to sustaining equilibrium in the state.

)
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1.0

INTRODUCTION

Currently, New Hampshire's population is growing at a rate that is twofold that of
the other New England states. The population has doubled in the forty years leading up
to the tum of the century in 2000, and there was a rise in population of 17.2% between
1990 and 2004 alone. This development pressure will tax the state's natural resources if
not managed with assiduousness. The bulk of population growth is in the southern third
of the state; however 75% of conservation lands are located in the northern regions. This
entrusts towns in southern New Hampshire with a great responsibility, and establishes
citizens as stewards of the land.
To further understand the trends of development specific to the region, the
Nashua Regional Planning Commission (NRPC) conducted a buildout impact analysis of
each of its 12 communities, including Nashua.

This research helps to establish the

potential growth within the region if all suitable land is developed. NRPC's projections
suggest that there could be a total population growth of 32% throughout the 12
communities, resulting in an additional 64,857 people living in the region at buildout.
Specifically for Nashua, this impact analysis predicts a population of 94,057 at
buildout. Based on the NRPC 2003 population estimates of 87,285 Nashua was already
93 % builtout. In addition, the NH Office of Energy and Planning has projected that by
2020 there will be a population of 94,760 (Figure 1). Using population growth as an
index for estimating buildout of developable lani, this would seem to suggest that by the
year 2020 Nashua may reach total buildout if current estimates hold true.

1. Developable land is defined as the remaining undeveloped areas of Nashua that are suitable for
development, which was identified by the NRPC in the buildout impact analysis (2005).

)
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Figure 1. Population growth estimates for Nashua.
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Graph acquired from Nashua Regional Planning Commission website

Using Nashua's 2004 zoning for the impact analysis, the NRPC estimated that
1,070 developable acres are remaining within the city. When compared to the total area
of Nashua (20,305 acres) the city was 95% builtout. Thus, the two buildout estimates are
comparable, providing a good approximation of the percent buildout in 2004 .
Figure 2 demonstrates how much developable land is distributed between three
maj or classes of zoning districts:

•

Housing (single and multi-family units)

•

Business (commercial and office space)

•

Industrial

Figure 2. Estimated developable land remaining by zoning districts for Nashua.

II!! Housing

II Business D hdustrial space

I

Data acquired from Region-wide Bu il dout Impact Analysis (Nashua Regional Plannin g Commission 2005)
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These data suggest that housing represents the greatest development pressure,
followed by industrial and business. Therefore, the remaining developable space found
within urban, suburban, and rural zoning districts will pose the greatest challenge for the
protection of Nashua's most critical natural resources.
To address these development trends and associated conservation challenges the
city of Nashua, including the Nashua Conservation Commission, has taken great strides
to help understand and protect its critical natural resources. It has sponsored a variety of
studies and reports that help to identify its significant natural areas. These include, but
are not limited to:

•

Regulatory designation of Nashua's most important wetland ecosystems,
including Prime and Critical wetlands

•

Informal Ecological Assessment and Natural Resources Inventory for the
Northwest Conservation Area

)

•

A stewardship plan completed for the Northwest Conservation Area

•

Rare plant species survey at the Boire Airport

•

Wetland Identification and Assessment Study of selected wetlands in the
Pennichuck Brook Watershed

•

Conservation and Preservation Element of the Nashua 2000 Master Plan

•

Invasive Species Fact Sheets for Nashua

To continue in its quest of formulating protection strategies for its significant
natural areas the Nashua Conservation Commission has initiated research to update its
natural resources inventory and conservation plan. The goal of this project is to develop
a coarse-filter analysis of Nashua's natural resources with the objectives to I) integrate
data into a series of natural resources maps, 2) prioritize areas for conservation and 3)
prioritize areas for fme-scale analyses.
This research will aid the city in its understanding of the various types of natural
resources within and adjacent to Nashua, as well as their spatial distribution. In doing so,
the commission can begin to identify conservation targets to guide protection efforts for
Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC
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Nashua's most valuable resources. The specific scope of work of this research contains
four major components.

I. Review, compilation, synthesis, and refinement of existing information. This
included existing documentation provided by the Nashua Conservation
Commission, existing geospatial data, and review of aerial photography.
2. Field verification of chosen sites and field acquisition of new data through
windshield surveys.
3. Integration of data to produce a series of natural resources inventory maps,
conservation priorities, and areas for fine-scale analyses.
4. Documentation of the methodology and findings of the research.

The Nashua 2000 Master Plan recommends policy and actions that move the
municipality in the direction of sustainability and greater environmental care in the
future. This research serves the overarching goal of the Conservation and Preservation
Element of the plan by identifYing ecosystems and wildlife habitats for protection and
enhancement through conservation strategies. This can allow for informed and adaptive
conservation efforts. Furthermore, the results of this project address and/or initiate the
investigation to achieve part or all of the following objectives of the Master Plan2 •

•

IdentifY and preserve areas of wildlife habitat in the built-up areas of the city.

•

IdentifY and map key wildlife habitats and corridors throughout the city.

•

Encourage the protection of contiguous areas of wildlife habitat to provide
corridors for movement, perhaps through the creation of greenbelts.

•

The city should strive to protect the remaining active agriculture and forest lands
in the city, and assist landowners in safeguarding the economic viability of
ongoing agricultural and forestry operations.

2. Objectives taken directly from the Nashua 2000 Master Plan.

Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC
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•

Acquire additional open space areas.

Emphasis should be placed on linking

already existing parks, conservation areas and common open land into a network
of open spaces that could be incorporated into a greenway or similar open space
network
•

Investigate and mitigate any adverse effects of groundwater quality on surface
water quality.

•

Undertake an inventory of all permanent ponds in Nashua, noting their
characteristics, and any threats to their shoreline and water quality.

.•

Undertake an inventory of vernal pools, and develop a management plan to
safeguard them from any water quality or development threats.

•

Identify all watershed and sub-watershed boundaries within the city limits and
map them on the city's geographic information system (GIS).

•

Identify potential contamination sources (PCSs) within the watersheds.

•

Identify and map all stratified drift aquifers within the city, noting which ones
reach beyond the city's boundaries (intermunicipal aquifers).

)
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2.0

METHODOLOGY

2.1

Study Area

Nashua is located in south-central New Hampshire along the Massachusetts state
boundary, occupying approximately 31.7 square miles in southeastern Hillsborough
County. It is part of the Merrimack River watershed and Gulf of Maine Coastal Plain
ecoregion. Highest elevations are located in the southeast on Long Hill (422 feet) and
Gilboa Hill (426 feet); while Nashua's lowest elevation is in the extreme southeast comer
along the Merrimack River at 90 feet above sea level (Appendix B). The Merrimack
River defines the eastern boundary, and its major tributaries include the Pennichuck
Brook (northern boundary), Nashua River, and Salmon Brook (Appendix C). The city is
mostly developed with scattered areas of open or forested unfragmented blocks of land
with embedded wetlands, some of which are quite impressive.

2.2

Natural Resources Inventory

The Nashua Conservation Commission identified a variety of natural resources
data to be incorporated into a series of maps. These data were then assembled into maps
under the following natural resource groups:

•

Water Resources

•

Ecological Resources

•

Agricultural Resources

•

Forest Resources

Most data were gathered from a variety of existing sources, while a few data
layers were developed specifically for this project. Appendix D contains a description of
all GIS data layers, including their sources. All data were analyzed for integration into a
total of 18 maps using ArcGIS (Version 9.1). Eleven maps were produced for the four
Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC
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groups listed above. The remaining seven were assembled to demonstrate topography,
parcel boundaries, land use, city-owned lands, conserved lands, and zoning districts, as
well as priorities for conservation and fine-scale analyses.
Four data layers were specifically created for this research.

These include

potential vernal pools, invasion sites and associated invasive species, conservation lands,
and unfragmented lands. The first two data layers were produced as part of an effort to
begin developing a digital database. These data are not comprehensive and enhancement
relies upon future research for identification. Furthermore, these data were developed
from three sources:

1. Existing documentation

2. Windshield surveys
3. Nashua Conservation Commission

Existing data on conservation lands were developed from two sources. Nashua's
GIS database included city-owned conservation areas.

The NH Geographically

Referenced Analysis and Information Transfer System (NH GRANIT) database,
managed by the Complex Systems Research Center at the University of New Hampshire,
included only those lands that were labeled as protected in perpetuity. While GRANIT
does maintain information on lands with various levels of protection (e.g. Pennichuck
Water Works, Inc. lands are labeled as limited protection) these were not included since
they do not have permanent conservation easements that will protect the resources in
perpetuity. Based on input from the Nashua Conservation Commission, the GRANIT
database was further refined to exclude the Yudicky Farm, which was labeled as
protected in perpetuity. Consequently, the Yudicky Farm was mapped as a city-owned
park and recreation land called Southwest Park.
Finally, unfragrnented lands were developed specifically for Nashua.

Road

centerlines were provided by the city's GIS Technician. All New Hampshire Department
of Transportation (NHDOT) Class 1-5 and private roads within Nashua were buffered by
300 feet to create the unfragrnented land data layer. Class 1-5 roads in the adjacent towns

Nashua NRi and Conservation Plan
Moosewood Ecological Services, LLC
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were also buffered by 300 feet to demonstrate those areas that continue across town
boundaries.

This new fragmentation analysis for Nashua provides a more accurate

representation than that previously depicted by the NH Fish and Game Department
(NHFGD).

2.3

Priorities for Conservation and Fine-scale Analyses
Twenty-five data layers were grouped into eight classes of natural resources 3,

including:

•
•

Water Quality

•
•
•

Floodplains

Prime Farmland Soils

•

Agricultural Lands

•

ForestrylForested Lands

•

Wildlife Habitat

Stratified Drift Aquifers

Wetlands

Next, a 3-tiered ranking model was developed to identify conservation priorities
in Nashua. First, each natural resource class was ranked by participants of the Nashua
Conservation Commission using the survey in Appendix E, where a score of one is
considered a low rank and three is a high rank. Each was subsequently tallied to help
determine those resources that are considered as a higher or lower priority for overall
protection. This exercise was developed to gain a general understanding of protection
priorities.

3. Originally, 27 data layers were grouped into 10 natural resource classes. However, as research
progressed exposed bedrock and steep slopes were eliminated. Exposed bedrock was not observed during
review of aerial photographs. and existing data on steep slopes were believed to grossly over estimate their
abundance and distribution.

Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC
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Based on the priority ranking survey, five out of the eight natural resource classes
are considered a high level of priority (Table 1). While floodplains have a relatively low
score, that class was reassessed and ranked as high due to the vital role that it plays
regarding water quality, aquifers, wetlands, and wildlife habitat; all of which ranked as a
high priority.

Table 1. Natural resources ranking totals and priority level for Nashua.
Natnral Resonrce Class Ranking Totals
Priority Level
Water Quality
21
high
Aquifers
19
high
14
high
Floodplains
Wetlands
20
high
Prime Farmland Soils
12
low
Agricultural Lcmds
low
12
low
16
Forestry/Forested Lands
high
18
Wildlife Habitat

Second, the results of the priority list were then used to assign a weighted value to
each of the 25 natural resources data layers to be used in the co-occurrence analysis.
Those resources identified as a higher priority received a value of two, while a value of
one was assigned to those with a lower priority. Eighteen natural resources were given a
weighted value of two, and the remaining seven were given one point (Table 2).
The 25 natural resources and their associated weighted values were then analyzed
in GIS to create a co-occurrence map from which discrete conservation targets were
identified. These targets or "hotspots" were assessed to identify conservation priority
focus areas based on the concentration of highest co-occurrence scores within the
unfragmented landscape and along major stream corridors.

)
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Table 2. Natural resources ranking for co-occurrence analysis for Nashua.
Natural Resource

Jl

Swface Waters
Peatlands
Wet Meadow/Shrub Wetland
Prime Wetlands (Nashua)
Critical Wetlands (Nashua)
Other Wetlands (Nashua)
Hydric Soils (Poorly Drained and Very Poorly Drained)
Forest Floodplains
lOO-yr Flood Zone
500-yr Flood Zone
Stratified Drift Aquifers
Riparian Areas and Corridors
Hemlock-hardwood-pine Forest
Appalachian-oak-pine Forest
Pine Barrens
Grasslands
Urifragmented Lands
Potential Vernal Pools
Agricultural Lands
Prime Farmland Soils
Farmland oj local Importance
Farmland oJStatewide Importance
Prime Farmland ifDrained
Prime Farmland ifProtected From Flooding
Important Forest Soils (lA, IB, IC)

Rauking
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1

The third part of the ranking system determined which of the focus areas have the
highest priority for conservation. As such, an attribute assessment model was developed
and tailored specifically for Nashua (Table 3). The assessment model was based upon
four criteria:

~))

•

Unfragmented Lands

•

Conservation Lands

•

Rare Species and Exemplary Natural Communities

•

Development Pressure

Nashua NRi and Conservation Plan
Moosewood Ecological Services, LLC
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Each area that was identified as a conservation target was ranked using Table 3.
Unfragmented block refers to that roadless area specifically related to the conservation

target.

Some of these areas were very discrete, involving only one tract of an

unfragmented block (e.g. northwest region and the Southwest Quadrant); whereas others
involved a series of unfragmented blocks (e.g. stream corridors such as the Cold Brook,
Salmon Brook, and Nashua River). Where more than one block was found in association
with a conservation target the largest block was ranked. Large network of conserved
lands includes an area of contiguous conserved lands that are greater than 100 acres.
Known rare species and exemplary natural community data were compiled from the NH

Natural Heritage Bureau (NHNHB) database.

Potential rare species was based on

critical wildlife habitats mapped for each conservation target. The high-medium-low
ranking of the development pressure was based on the NRPC buildout impact analysis.
These data suggested that of the remaining developable land housing represents the
highest pressure from future development; whereas business exhibits the least pressure.

Table 3. Attribute assessment model for conservation priority focus areas for Nashua.
Conservation Priority Focus Area Criteria
Vnfragmented Block
500+ acres
250 - 499 acres
100- 249 acres
50 - 99 acres
10 - 49 acres

)

Rank

5
4
3
2
1

Conservation Lands
Large network ofconserved lands within focus area
Large network ofconserved lands adjacent to focus area

2
1

Rare S12ecies and ExemQl~Natural Communities
Known rare species and exemplary natural community present
Known rare species or exemplary natural community present
Potential presence ofrare species

2
I

Development Pressure
High (housing)
Medium (industrial)
Low (business)

3
2
1

Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC
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Areas identified as priorities for fine-scale analyses mainly incorporated the
recently published New Hampshire Fish and Game Wildlife Action Plan (WAP), which
utilized a sophisticated, statistically-sound method to target sites for fine-scale analyses.
These data were assembled and mapped to identify sites of highest quality wildlife
habitat throughout the state.
Next, a review of existing research, aerial photography interpretation, and
windshield surveys were used to help synthesize this information with the W AP data and
to tailor this assessment specifically for Nashua. These types of research techniques
provided an opportunity to strengthen and refme the state's predictions with local
information.

Color infrared aerials (1999, scale 1"=1,320') were reviewed with a

stereoscope to examine potential critical wildlife habitats and their condition within the
landscape. Windshield surveys are a type of survey that was used to assess various areas
from roadways to help confirm and strengthen the aerial photography review.

2.4

~)

Limitations of Data and GIS Disclaimer

One of the major limitations of a coarse-fIlter analysis is the use of existing digital
data. A variety of data layers were used to create the natural resources maps found
herein, and most data were developed by numerous govermnental agencies and other
sources. These spatial data were produced either specifically for the city, the state of
New Hampshire, or the entire United States using remote data. These remote data were
developed from interpretation of satellite imagery and aerial photography. In addition,
these data were produced at various scales and hence represent different degrees of
errors, omissions, and inaccuracies.
While these limitations do represent some uncertainties, this type of research is
the first step, and the most cost-effective, in developing an understanding of Nashua's
natural resources in an effort to assist with innovative conservation planning. In the ideal
world, all data would be accurate, precise, and up-to-date. However, to produce such a
level of accuracy and precision would be very costly. For instance, important agriculture

Nashua NRi and Conservation Plan
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and forest soils would need to be delineated on the ground for the entire city. This effort
would take considerable time to produce.
Other than the development of the four data layers described above, the scope of
this project called for the use of existing data. Additional research and data development
would be needed to produce more exact data. For example, a question arose regarding
current agricultural lands. This information was acquired from Nashua's Assessors latest
database, which represents the most currently known conditions. Therefore, data such as
this may contain inaccuracies and further research is warranted.
The maps contained herein are for information and planning purposes only. The
accuracy of the data is the end user's responsibility, and Moosewood Ecological can not
be responsible for the accuracy and completeness of GIS data. As such, Moosewood
Ecological makes no warranty, expressed or implied, as to the accuracy or completeness
of the GIS data. Furthermore, Moosewood Ecological shall assume no responsibility for
any errors, omissions, or inaccuracies in the information provided.

)

)
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3.0

RESULTS AND DISCUSSION

3.1

Natural Resources Inventory

3.1.1

Water Resources

Water resources comprise a variety of natural features that include both surface
and groundwater elements. Such natural resources include streams and rivers, ponds and
lakes, wetlands, and stratified drift aquifers, as well as floodplains. In terms of their
importance for conservation, these resources provide a variety of ecological functions and
societal values, including:

•
•

Flood control

•

Wildlife and fisheries habitat

•
•

Drinking water sources

•

Visual quality and aesthetics

•

Rare and endangered species habitat and natural communities

•

Groundwater recharge and discharge

•

Sediment and shoreline stabilization

•

Educational scientific value

•

Overall biological diversity of Nashua

Water quality maintenance

Recreation

Four maps represent the variety of water resources present in Nashua. These
include Water Resources #1 - Wetlands Composite and Suiface Waters, Water Resources
#2 - Floodplains and Watersheds, Water Resources #3 - Water Supply and Protection

Areas, and Water Resources #4 - Known and Potential Contamination Sources. These

four maps are located at the end of this section.
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Water Resources #1 - Wetlands Composite and Surface Waters

This map demonstrates the distribution of wetlands, rivers, streams, ponds, lakes,
and other impoundments associated with Nashua.

Nashua's regulatory wetlands are

identified in Chapter 16 Article VIII Sec. 16-572 of the Revised Ordinances of Nashua
and in Nashua's Land Use Codes, including three distinct types - prime, critical, and

other. Wetlands are defined as "those areas which possess three essential characteristics:

1. Hydrophytic vegetation
2. Hydric soils

3. Wetland hydrology

Wetlands generally include swamps, bogs, marshes, and areas saturated with
water at or near the surface for extended periods during the year.,,4,5 Prime wetlands
include those areas designated as such in accordance with RSA 483-A:7 and have a 75foot buffer. In addition to designation of prime wetlands, the city classifies a variety of
wetlands associated with certain rivers, ponds, and brooks, as well as the Nashua Canal
and Nashua Cove, as critical. These include a 40-foot buffer. Finally, other wetlands are
identified as "those areas not specifically identified as primary or critical, but which
possess the three characteristics described in the above definition.,,4,5
To help understand the full potential of wetlands within the city, National
Wetland Inventory (NWI) data and hydric soils are also mapped. These are compiled to
demonstrate the variations that exist when compared with Nashua:s regulatory wetlands.

Hydric soils are those soil types that take on anaerobic (oxygen-deprived) conditions as a
result of seasonal saturation, flooding, or ponded water. Included are poorly drained

soils and very poorly drained soils.

4. Chapter 16 Article VIII Sec. 16-572 ofthe Revised Ordinances of Nashua (2005).
5. Land Use Codes, City of Nashua (2006).

)
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Poorly drained soils are those that drain water very slowly. For this reason the
soil is wet for extended lengths of time and is periodically saturated during the growing
season. Poorly drained soils are not always associated with jurisdictional wetlands and
need field verification. In comparison, very poorly drained soils include soils that also
drain water very slowly, but result in free water at or on the surface during the majority of
the growing season.

Generally, very poorly drained soils are associated with

jurisdictional wetlands of the state. It is important to display both NWI and hydric soils
data to help understand potential gaps that may exist, especially as it pertains to forested
wetlands that can be difficult to map using aerial photography interpretation alone.

Water Resources #2 - Floodplains and Watersheds

Floodplains are those areas bordering rivers and streams that are created as a
result of sediment deposition during flood events.

These areas function to store

floodwaters, reduce sediment loading in aquatic systems, and provide critical habitat for a
variety of plants and wildlife, including rare species and unique natural communities.
Three sets of data are used to characterize the extent to which floodplains are
found in Nashua. These include forested floodplains in addition to 100- and SOD-year
floodplains.

These areas are mainly associated with Pennichuck Brook, Hale Brook,

Hassel Brook, and Salmon Brook, as well as the Nashua and Merrimack Rivers.

Forested floodplains are mapped as part of the NH Fish and Game Wildlife Action Plan
to demonstrate potential areas as critical wildlife habitats.
Both the 100- and 500-year floodplains also help to depict areas of potential
floodplains. This classifies the land that will be overtaken by water during a I DO-year
flood or SOD-year flood, respectively. These floodplains are considered the worst extent
of flooding that could plausibly occur, resulting in a one in 100 chance, or a one in 500
chance respectively, of transpiring in any given year. These are published by the Federal
Emergency Management Agency and are used to assess flood risks.
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Four watersheds are found within Nashua containing a variety of tributaries to the
Merrimack River. These include the Litchfield Tributaries watershed associated with the
Pennichuck Brook, Nashua River watershed, and Salmon Brook watershed, and the
Hudson Tributaries associated with the lower Merrimack River.

Watersheds are surface

drainage areas that can be used to develop management planning, especially in regards to
water quality, water supply and ecological research, including biodiversity assessments.
Since they form discrete areas they provide perfect study areas for localized conservation
efforts and management planning techniques.

Water Resources #3 - Water Supplv and Protection Areas

This map focuses on groundwater resources, including protection areas and
potential water supply sources. In the past when glaciers melted they left behind layers
of coarse sediments including sand and gravel.

The space between these sediments

provides opportunity for ground water storage and flow.

)

Ground water stored in

stratified drift aquifers of this kind is a source of drinking water for wells and springs.
Locating and protecting these geologic features will ensure a supply of clean drinking
water for the community.
For Nashua, stratified drift aquifers are divided into two categories based on
transmissivity. This refers to the rate at which water moves through an aquifer and is
measured in square feet per day (rr/day).

Therefore, higher rates of transmissivity

correspond to a potentially higher yield of groundwater.
While transmissivity takes into account the quantity of water moving through an
aquifer system its does not reflect the quality of the source. To assist in addressing this
issue and to identify future public water supplies for communities, the NH Department of
Environmental Services (NHDES) maps the Favorable Gravel Well Analysis.

This

technique analyzes stratified drift aquifers, affording the opportunity for city planners and
water suppliers to determine quantity and quality constraints on aquifers.' In doing so,
NHDES buffers out all known and potential contamination sources (see Water Resources
#4 - Known and Potential Contamination Sources map and section below for more

)
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details) and examines potential well yield to identifY the most suitable areas for potential
community wells.

Coincidentally, these locations correspond with highest rates of

transmissivity in Nashua. Thus, NHDES is encouraging communities to take proactive
measures at protecting groundwater resources.
The City of Nashua identifies one specific area for groundwater protection. As
such, a water supply protection district has been established through a local zoning
ordinance (Chapter 16, Article X) as an overlay district. The purpose is to afford greater
protection of the Pennichuck watershed since this is the City's main source of public
drinking water. It is further stated that "regulations within the district are intended to
preserve the purity of the drinking water supply; to maintain the ground water table; and
to maintain the filtration and purification function of the land; thereby protecting the
public health, safety and welfare.,,4
Additional data developed by NHDES include the source water protection area
associated with Pennichuck Brook watershed, registered water withdrawals, public water

supply sources and facilities, and water well inventory. Source water protection areas
are developed for "community and non-community, non-transient drinking water
supplies,,6 and are delineated based on "surface water intakes and groundwater sources
under the direct influence of surface water.,,6 These areas are used to set priorities for
drinking water protection.

The water well inventory identifies the locations of

georeferenced water wells found in the New Hampshire Geological Survey's Water Well
Inventory database, which has been maintained since 1984. Knowledge of their locations
allow for spatial analyses and comparisons of hydrogeologic conditions.

4. Chapter 16 Article VIII Sec. 16-572 of the Revised Ordinances of Nashua (2005).
6. Drinking Source Water Protection Areas metadata provided from GRANIT database.
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Water Resources #4 - Known and Potential Contamination Sources

Not only is it vital to understand what specific types of water resources are
available, their distributions, and values for conservation but it is equally as important to
assess the threats to water quality and ecological integrity. Water Resources #4 - Known
and Potential Contamination Sources map begins to identify seven types of

contamination sources, as well as impaired water bodies as mapped by the NHDES.
Impaired water bodies are those surface waters (lakes, ponds, impoundments,

rivers, and streams) that have been identified by the NHDES to be threatened and/or not
able to support a variety of designated uses, including aquatic life, drinking water after
adequate treatment, fish consumption, recreation, and wildlife.

Nearly all streams,

brooks and impoundments in Nashua are impaired to some degree (Appendix F). For
more details refer to the NHDES Final 305(b) and 303(d) Surface Water Quality Report
(2004) at http://www.des.state.nh.us/wmb/swqal2004/default.asp.
Known and potential contamination sources are mapped by NHDES. These areas
are quite extensive throughout the City and are heavily correlated with major
transportation corridors, including railroad lines.

Potential contamination sources

include:

•

Areas of remediation

•

Pesticide application areas

•

Non-point source pollution

•

Hazardous waste generators

•

Underground and above ground storage tanks

•

Local potential contamination source inventory sites

•

National pollution discharge and elimination system outfalls
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Pesticide application areas are developed by the NH Department of Agriculture,

Markets and Food, Division of Pesticide Control from 1992 pesticide application forms.
It should be noted that these areas correspond to the entire parcel where application has

taken place, as opposed to the direct site of application.
Non-point source pollution is a type of pollution that can not be tracked to a

distinct point because it arises from many scattered sources. For this reason it is often the
chief type of pollution negatively affecting our waterways because it is troublesome to
control by state and federal regulations.
Hazardous waste generators include locations of facilities regulated under the

Environmental Protection Agency's (EPA) Resource Conservation and Recovery Act and
are responsible for producing hazardous waste in the State of New Hampshire.
Understanding the locations of these sites will assist in source water protection initiatives
and will help the inspection staff prioritize their resources.
Underground and above ground storage tanks are regulated by the state of New

Hampshire.

'J)
"

Their locations are identified to assist the NHDES in source water

protection, inspection prioritization, and remediation investigation.
To assist the NHDES with land use risks local potential contamination source
inventory sites are mapped. These sites represent a potential threat to drinking water

supplies because they may use, handle, or store hazardous substances.
The national pollution discharge and elimination system (NPDES) outfalls
identify sites that discharge pollutants directly to a surface water. For these facilities to
release pollutants from a point source to surface water they must have a federal permit
from the US EPA, and the NHDES issues a permit in most cases.
Lastly, known asbestos sites and brownfields are not currently mapped for Nashua
by the NHDES. However, various known sites have been identified by the City and data
are currently being updated and improved. However, results were not expected prior to
the completion of this research.
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Ecological Resources

In general, ecology is the field of science that studies orgamsms and their
enviromnents. Mapping and understanding Ecological Resources is accomplished on
several levels, or scales, that include species, communities, ecosystems, and even the
larger landscape. For effective conservation planning and protection of human health and
welfare, it is essential to understand the distribution, composition, structure and function.
of various ecological attributes on many scales. This section attempts to develop a basic
understanding of these concepts in relation to Nashua.
Four maps represent Nashua's ecological resources. These include Significant
Ecological Features #1 - Unfragmented Landscape, Significant Ecological Features #2Critical Wildlife Habitats, Significant Ecological Features #3 - Rare Wildlife, Plants,
and Natural Communities, and Invasive Species Sites. These maps are located at the end

of this section.

Significant Ecological Features #1- Untragmented Landscape

Unfragmented lands are unbroken blocks of land that have few or no roads and

encompass forested areas, open water, wetlands, and agricultural lands, as well as other
open areas. For Nashua, these include open areas such as the Boire airport, the Four Hills
landfill, and the Nashua Country Club. Unfragmented lands include a variety of habitat
types and are significant for supporting a diversity of wildlife and plants.
Significant Ecological Features #1 - Unfragmented Landscape map shows the

size and distribution of unfragmented lands throughout Nashua, including its neighboring
towns. The size of unfragmented blocks ranges from 10 acres to areas greater than 1,000
acres, including the lands in association with the Northwest Conservation Area. In fact,
this unfragmented block boasts an area greater than 2,200 acres, of which approximately
1,547 acres are found in Nashua.

)

Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC

25

Nashua's next largest unfragmented blocks include six different areas that range
from 380 acres to 528 acres. These areas include the following:

•

Nashua River west of Route 3 (528 acres)

•

Unfragmented block along the Merrimack River that is associated with
the Nashua Country Club (444 acres)

•

Nashua River east of Route 3 (417 acres)

•

Unfragmented blo~k associated with Long Hill (417 acres)

•

Unfragmented block along the northern stretch of the Merrimack River
(389 acres)

•

Unfragmented block associated with the Southwest Quadrant (380
acres)

Of the six areas listed above, the most significant unfragmented blocks include
both sections of the Nashua River, the Southwest Quadrant, and Long Hill.

The

significance of these areas is attributed to the size of the remaining intact forest lands.
Both blocks associated with the Merrimack River have very little forest lands due to the
Nashua Country Club and the various commerciaVoffice buildings, parking lots, and
other land uses. These areas are identified as unfragmented since they are not associated
with roads. However, they are clearly fragmented by the sizeable built infrastructure.
Besides the surrounding landscape, major threats to the biological diversity of
unfragmented lands include the effects of edge habitat. Edge effects are based on an
area's configuration, or its perimeter to area ratio, and are correlated with decreased
ecological integrity due to loss of core, interior forest habitat; increased rates of
predation; and invasion of non-native exotic plants.
Edge effects are much greater in linear blocks as opposed to more circular blocks
of the same size, whereby diminishing its conservation value. For example, the linear
unfragmented blocks associated with the various river corridors in Nashua exhibit greater
edge effects than that of the northwest lands. As such, the best examples of core forest

.J)
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habitat in Nashua are found in the northwest area, Southwest Quadrant, Mine Falls Park,
Long Hill, and along sections of the Nashua-Massachusetts boundary.
In essence, it is generally accepted that larger unfragmented blocks with the least
amount of edge hold superior conservation value. Having said this, it also depends upon
the degree of fragmentation in the surrounding landscape and the various ecological
attributes (e.g. species, habitats, and ecosystems) associated with the unfragmented lands.
Therefore, the block associated with the Northwest Conservation Area serves as Nashua's
largest and most critical unfragmented lands, with exceptional embedded wetlands,
including the poor level fenlbog system that is noted as very high importance by the NH
Natural Heritage Bureau.

Significant Ecological Features #2 - Critical Wildlife Habitats

This map demonstrates the spatial distribution of critical Wildlife habitats in
Nashua. These are identified as areas that provide essential habitats needed by species of

)

conservation concern as identified in the NH Fish and Game Department Wildlife Action
Plan (WAP). These broad-based habitats are mapped by the W AP as part of prioritizing
sites in the state for conservation of wildlife diversity.
Ten critical wildlife habitats are identified to potentially exist in Nashua (Table
4). Shrublands are not mapped, as these early successional forests can change rapidly,
creating a great challenge to accurately maintain a database of such habitats.

Also,

potential vernal pools represent areas that may possibly serve as vernal pool habitat. For
a detailed description of each habitat refer to the W AP.

Table 4. List of known and potential critical wildife habitats for Nashua.
Grasslands
Shrublands
Floodplain Forests
Marsh and Shrub Wetlands

Peatlands
Pine Barrens
Vernal Pools

Appalachian Oak - Pine Forest
Hemlock -Hardwood - Pine Forest
i
SurfaceWaters

1 = surface waters within the Non-tidal Coastal \Vatersheds

)
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o

In association with these critical wildlife habitats are numerous potential species
of conservation concern in Nashua, including rare and endangered wildlife (Appendix G).
This list will aid the city in understanding the presence and distribution of potential
species of conservation concern by habitat and state conservation ranks.
In addition to the habitats identified in the W AP, it is highly noteworthy to
include sites that may possibly be utilized as movement corridors by a variety of wildlife.
Wildlife corridors are pathways for wildlife that may serve as their route to feeding,

watering, and resting areas. They are also traveled by different taxa for their seasonal
movements. In particular, riparian corridors are mapped for Nashua. These areas are
shorelines of rivers, lakes, ponds and other watercourses and are of great significance for
wildlife movements.

The vegetation and geological features along these corridors

provide nesting and foraging habitat and other unique habit niches utilized by a variety of
species.
To further understand the complexity and dynamics of ecological resources in
relation to critical wildlife habitats, a list of natural communities associated with these
habitats is provided (Appendix H; See Appendix I for explanation of state ranks). The
New Hampshire Natural Heritage Bureau, a bureau within the Department of Resource
and Economic Development's Division of Forest and Lands, has developed an extensive
classification system for the natural communities of New Hampshire.
Natural communities are assemblages of organisms, their physical environments,

and ecological processes that affect them. Essentially, they are ecological units that are
repeated on the landscape. Natural communities include both uplands and wetlands such
as:

~)

•

Forests and woodlands

•

Shorelines

•

Forest seeps

•

Vernal pools

•

Forested and shrub swamps
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•

Shallow to deep marshes

•

Peatlands

•

Floodplains

•

Deep aquatic systems

These various communities provide scientists and resource managers with an
ecological understanding of the land and its inhabitants to make intelligent, informed
decisions regarding land use.

Therefore, natural community classifications provide

conservationists with a powerful tool to guide strategic planning. Equally as important,
they provide a basis from which inventory and monitoring programs can be developed,
and a means to document and track rare species and exemplary natural communities.

o

Significant Ecological Features #3 - Rare Wildlife. Plants and Natural Communities

Having described potential critical wildlife habitats, natural communities, and
their associated rare wildlife species in Nashua, it is imperative to understand the
presence and distribution of known rare plants, wildlife and exemplary natural
communities. Table 5 contains a list of known occurrences for Nashua that is maintained
by the NH Natural Heritage Bureau.
Five rare natural communities, 14 rare species of plants, and four rare species of
wildlife are known to be present in the city. These are listed as either historic (reported
more than 20 years ago) or reported within the last 20 years. The most critical to be
monitored are:

)

•

Medium level fen system

•

Poor level fen/bog system

•

Sand plain basin marsh system
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•

Bird's-foot violet

•

Northern blazing star

•

Wild lupine

•

Spotted turtle

To this list of rare plants the blunt-leaved milkweed should be added, which is
listed as threatened in New Hampshire. This species has been confirmed at the Boire
airport, but is not currently listed in Table 5. This species will eventually be added to the
list ofrare species by the NH Natural Heritage Bureau.
Table 5. Known Rare Plants, Wildlife, and Natural Communities of Nashu8.

Listed Species or Natural Communities

Natural Communities
Hemlock Forest
Pitch pine - scnlb oak woodland
Medium level fen system *
Poor level fen/bog system **
Sand plain basin marsh system **
Plants
American Plum (Pnmlts americana)
Arrow-headed Rattlebox (Crotalaria sagittalis)
Bird's-foot Violet (Viola pedata) *

Common Sandbuy (Cenchrns !ongispinus)
Goat's Rue (Tephrosia virginiana)
Hairy Stargrass (Hypoxis hirsuta)
Northern Blazing Star (Lta/ris scariosa vay. novae-angliae)***
Northern Prickly Ash (Zanthoxylum americanum)
Siberian Chives (Allium schoenopraslIrn)
Sicklepod (Arabis canadensis)
White-topped Aster (Sen'cocarplls lini/olius)
Wild Garlic (Allium canadense)
Wild Lupine (Lllpinus perennis)**
Wild Senna (Senna hebecarpa)

State Rank

# Reported
Last 20 Years
Historical
Historical

E
E
T
E
E
E
E
E
E
T
E
E
T
E

Historical
Historical
I

Historical
Historical
Historical
2
Historical
Historical
Historical
Historical
Historical
Historical

Wildlife

Blanding's Turtle (Emydoidea blandingii)
Eastern Hognose Snake (Heterodon platirhinos)
Spotted Turtle (Clemmys gztttata)**
Banded Sunfish (Enneacanthus obesus)

T

Historical
Historical
2
Historical

1. Taken from NH Natural Heritage Bureau (2006),
2, Flags:

*** = Extremely Jdgh importance
** = Very high importance

* = High importance

3. State Ranks: E = Endangered T = Threatened

4, Historical = greater than 20 years ago
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Invasive Species Sites

Having described the various ecological resources important to Nashua, it is
equally important to understand the presence and distribution of invasive plant species
that can pose a threat to these resources. The Nashua Conservation Commission has
developed an extensive account of invasive species to be monitored and managed in the
city.

This

document

can

be

found

at

http://www.nashuarpc.org/envplanninglinvasiveplants.pdf.
An invasive plant is a non-native, exotic species that can aggressively infect and

take over a particular habitat. These invasives crowd out native vegetation by
monopolizing resources such as light, nutrients, water, and space; in this manner they
disrupt the natural composition, structure, and potentially the function of native
ecosystems. As a result, both plant and wildlife communities may be altered and/or
completely displaced altogether.

Therefore, it is vital to manage existing known

locations and prevent further infestations. In fact, the Parks and Recreation Department
is currently working with the NH Fish and Game Department to address invasives at
Mine Falls Park.
The Invasive Species Sites map initiates the development of a digital database
upon which the Nashua Conservation Commission can continue to expand over time.
While this research does not represent a comprehensive mapping survey to locate and
display invasive species dispersal throughout the city, it does provide a glimpse into the
known distribution of common reed (Phragmites australis) and a few locations of purple
loosestrife (Lythrum salicaria). It must be emphasized that this map does not reflect all
of the invasive species present in Nashua nor does it represent the full breadth of their
distribution.

)
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3.1.3

Agricultural Resources

Agricultural resources include current agriculture lands, as well as soils conducive
for such activities.

Not only are these resources important for food production for

humans and livestock alike, they also provide an aesthetic quality that is appreciated in
New Hampshire. The Current Agricultural Lands and Important Agricultural Soils map
helps to demonstrate the spatial distribution of agricultural resources within Nashua, and
is found at the end of this section.
Characterized as a limited resource, current agricultural uses are present in only
five small areas within the city. Similarly, undeveloped agricultural soils are scarce.
These soils include prime farmland soils and farmlands of local and statewide
significance.

The United States Department of Agriculture Natural Resource

Conservation Service defmes prime farmland soils as "land best suited to food, feed,
forage, fiber, and oilseed crops. It may be cultivated land, pasture, woodland or other
land, but it isn't urban or built-up land or water areas. It either is used for food or fiber
crops or is available for those crops. Prime farmland soils produce the highest yields
with minimal expenditure of energy and economic resources. Farming them results in the
least damage to the enviromnent,,7 Farmlands of local and statewide significance are the
lands not included as prime farmlands but still maintain importance for the production of
"food, feed, fiber, and forage,,7.

7. Taken directly from Natural Resources Inventory - A Guide for New Hampshire
Communities and Conservation Groups (Stone 2001).

·~.i
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3.1.4

Forest Resources

Forest resources within New Hampshire are important for many reasons. They
provide sources of employment, a multitude of forest products, promote local economies,
recreation and tourism, as well as provide substantial wildlife habitats. For these reasons,
and others, it is essential to map where these resources are found in Nashua. As a means
to understand the distribution and availability of this resource, two maps are provided,
including the Current Use Properties and Important Forest Soils map and 2003 Color
Aerial Photography map. These are found at the end of this section.

Although Nashua appears to have adequate forest soils, the city is limited in this
resource. Important forest soils are widely distributed throughout the city but represent a
significant portion of developed lands. These soils signifY areas as providing the most
productive lands for timber production.

Soil types IA and IB are mostly suited for

hardwood production; whereas Ie soils are more suitable for white pine.
Another gauge for a community to use as a means to understand its forest
resources is properties that are enrolled in New Hampshire's current use program as
designated by NH RSA 79A. The program's intent is "to encourage the preservation of
open space, to provide an outdoor environment for work and recreation, to maintain the
character of the state's landscape, to conserve natural resources, to reduce municipal costs
associated with developed land, and to encourage management of open spaces."g. All
current use lands in Nashua are associated with important forest soils that may give rise
to productive timberlands.

8. Taken directly from Current Use Practices in New Hampshire (Eddy and Smith 2001).
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3.1.5

Conservation and City-owned Properties. Land Use. and Zoning Districts

Knowledge and familiarity with conserved lands, land use, and zoning districts
are essential when identifying sites for protection. They provide a means to assist in
assigning priorities. Maps identifying these variables are discussed below and are located
at the end of this section.
The Conservation, City ofNashua, and Recreation Properties map was developed
to help discriminate between city-owned properties and others, as well as to identify
which city-owned and privately-owned properties are conserved. The overall goal of this
map is three-fold:

1. to portray conservation lands (city-owned and privately-owned) that are used

in conjunction with the co-occurrence mapping as a means to identify
conservation targets
2. to show city-owned lands that are not in conservation
3. to demonstrate other lands not owned by the city of Nashua

~)

City-owned conserved lands include properties such as Joyce Park and Wildlife

Sanctuary, Lovewell's Pond Area, Northwest Conservation Area, Mine Falls Park, the
Howe Wildlife Sanctuary, and the Salmon Brook conservation lands upstream of Fields
Grove.

Privately-owned conserved lands include the Audubon Society of New

Hampshire's West Revocable Trust Tract and Farley Meadow Wildlife Sanctuary. The
total area of conserved lands comprises approximately 1,273 acres, of which 90% (1,152
acres) are city-owned lands.

Table 6 sunnnarizes the largest contiguous blocks of

conserved lands in Nashua.
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Table 6. Nashua's largest contiguous conservation lands.
Conservation Area
Size (acres)
Northwest Conservation Area
486
Southwest area
282
Mine Falls Park
250*
Salmon Brook conservation lands upstream ofFields Grove
106
* Total area of Mine Falls Park equals 325 acres; however, only 250 acres are identified by the
state's GIS database (GRANIT) as conserved in perpetuity.

The Land Use map helps to discriminate between developed and undeveloped
areas in Nashua. The result provides an easy interpretation of current land use within and
adjacent to Nashua using the best available data. However, limitations to this data set are
reflected in the fact that it does not incorporate the recently constructed Maplewood and
Tanglewood developments. A more accurate account may be achieved by comparing the
Land Use map with the Unfragmented Landscape map, as the latter is specifically

developed for Nashua.
The Zoning Districts map demonstrates the current zoning within Nashua. This
map is useful when trying to identify sites for conservation when compared to how an
area is zoned for a particular use. For instance, does the zoning conflict with a site that
has been identified as a conservation priority? What is the current development threat?
As mentioned previously, single and multi-family housing are identified as having
the greatest development pressure and occupies nearly 80% of the remaining developable
land in Nashua. These include all urban, suburban, and rural residence zoning districts.
Industrial zoning districts are the second greatest development pressure, followed by
business districts (commercial and office space).

I
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3.2

Conservation Priorities

The Conservation Priorities - Co-occurrence Mapping identifies specific sites
that range in their co-occurrence of natural resources in Nashua. This map is located at
the end of this section. Co-occurrence values range from zero to four, with four having
the highest value or priority. Therefore, the darker the red color the higher the priority.
While these areas demonstrate a greater level of co-occurrence of natural resources it is
imperative to incorporate other attributes, as identified in the attribute assessment model,
when prioritizing focus areas for conservation.
Six conservation focus areas are recognized. These are based on the degree of
concentration of highest co-occurrence scores within unfragmented areas and along major
stream corridors. Table 7 lists these six focus areas and shows the results of the scoring
based on the attribute assessment model. The lands in the northwest region, adjacent to
the Northwest Conservation Area, are identified as the highest priority for conservation,

)

followed by the lands identified as the Southwest Quadrant and the Nashua River
corridor. Each focus area is described below.

Table 7 Anribute assessment ranking of conservation focus areas for Nashua.
Conservation Priority
Un fragmented Conservation Rare Species/Exemplary
Focus Area
Block
Lands
Na tu ra l Comm unities

Northwest Region
SOllllz west Quadrant
Nashlla River Corridor
Cold and Salmon Brook Corridors
Pennichuck Brook Corridor
Merrimack River Corridor

)
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5
4
4

2
3
4

2
2
2

0
0

3
3
2
2
I

Development Total
Pressure

2
3
3
3
3
3
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12
11
II

8
8
8

I
3.2.1

Northwest Region

Major Characteristics Identifying Area as a High Priority
1. Nashua's largest unfragmented and intact forest block

2. Nashua's largest contiguous block of conserved lands
3. Known and potential rare species
4. Known exemplary natural community
5. Part of the Park Industrial zoning district
6. Nashua's highest concentration and diversity of critical wildlife habitats
7. Nashua's most extensive wetlands complex, mostly designated as Prime
Wetlands
8. Nashua's largest undeveloped high yield stratified drift aquifer with the
largest area of favorable gravel well analysis

This area is identified as Nashua's highest priority for conservation.

The

northwest section contains the largest unfragmented block of land in Nashua, which
comprises a total of approximately 1,547 acres of forest and wetlands, as well as the
anthropogenic grasslands associated with the Boire airport. The contiguous forested area
alone totals over 800 acres. Further fragmentation assessments suggest that this area also
contains the best example of core forest habitat in Nashua, a vital resource for a variety of
species that need these habitats to successfully reproduce.
The other attributes listed above help to further exemplify the natural richness of
this area. Of particular importance is the large area of currently conserved lands. This
area would greatly benefit from the addition of permanent protection to the contiguous
conserved lands. While the adjoining Pennichuck Water Works, Inc. properties do afford
limited protection (identified as water supply lands) they are still considered vulnerable.
This is especially true since the area is zoned as an industrial district, which constitutes
the second greatest development pressure in Nashua.
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Other significant features include a variety of known and potential rare species, as
well as an exemplary peatland (fen) system. Rare species taxa of particular interest
include plants, reptiles and amphibians, including the state threatened osprey.

An

additional rare natural community may be present in this area as well, including the

swamp white oak floodplain forest community or the swamp white oak basin swamp
community. Both of these communities are ranked as SI (critically imperiled), a ranking
that the NH Natural Heritage Bureau considers a very high priority for research and
protection.
The northwest region of Nashua also contains the highest concentration and
diversity of critical wildlife habitats. As such, it is predicted that the northwest region
contains the highest biological diversity within Nashua.

The informal ecological

assessment completed for the Northwest Conservation Area begins to uncover some of
this area's diversity. Finally, the northwest region contains the largest undeveloped high
yield stratified drift aquifer that is identified as the largest favorable gravel well location
predicted by the NH Department of Environmental Services.

3.2.2

Southwest Ouadrant

Major Characteristics Identifying Area as a High Priority

1. Nashua's sixth largest unfragmented block
2. Adjacent to Nashua's second largest contiguous block of conserved lands
3. Known and potential rare species
4. Known exemplary natural community
5. Part of the Rural Residence zoning district
6. Nashua's second highest concentration and diversity of critical wildlife
habitats
7. Large wetlands complex
8. High yield stratified drift aquifer

J)
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This area is identified as Nashua's second highest priority for conservation. The
Southwest Quadrant is defined by Gilson Road to its north, Groton Road (or lilA) to its
south and east, and the Nashua-Hollis boundary line.
The Southwest Quadrant contains two unfragmented blocks that total more than
460 acres, including Nashua's sixth largest block (380 acres). Tills conservation focus
area also contains a good example of core forest habitat. The Southwest Quadrant is
adjacent to Nashua's second largest contiguous block of conserved lands. Conservation
efforts in this area should focus on providing a link to the protected lands to the
southeast.

Tills endeavor will help to maximize the city's conservation values and

continue to build upon a larger conservation reserve system within a large unfragmented
block.
These efforts will also help to afford protection for the diverse critical wildlife
habitats, known rare plants and other potential rare species, and the exemplary sand plain
basin marsh system, which has been identified as a very high importance for conservation
by the NH Natural Heritage Bureau.

)

3.2.3

Nashua River Corridor

Major Characteristics Identifying Area as a High Priority
1. Nashua's second and fourth largest unfragmented forest blocks
2. Link between Horrigan Park and Mine Falls Park (Nashua's third largest
contiguous block of conserved lands)
3. Known and potential rare species
4. Mixed zoning districts, including parts of Suburban and Rural Residence
and Park Industrial (second greatest development pressure)
5. Moderate diversity of critical wildlife habitats
6. Prime Wetlands designation
7. High yield stratified drift aquifer
8. Floodplains

J
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Ranked as the city's third highest priority for conservation, the Nashua River
Corridor focus area comprises two significant sections, including:

•

Northeast section adjacent to Mine Falls Park in association with
the floodplain forest and wetland south and west of Tampa Street

•

River corridor from the Nashua-Hollis boundary extending to Mine
Falls Park

These two areas within the Nashua River Corridor are associated with the city's
second and fourth largest unfragmented blocks. Although edge effects are considered
relatively high these unfragmented blocks do contain some of Nashua's best examples of
core forest. Equally as important, protection efforts within this focus area emphasize
building upon Nashua's third largest contiguous conservation area (Mine Falls Park) and
links these lands with Horrigan Park located on the western most section of the Nashua
River. In addition, this focus area is associated with a significant riverine system and its
associated wetlands and floodplains.
The Nashua River Corridor is home to a moderate diversity of critical wildlife
habitats and many rare plants. Other rare elements include a state threatened bird (most
likely an osprey) documented in Hollis just west of the town boundary; a historical
sighting of a state threatened reptile (most likely a hognose snake); a historical
documentation of a critically imperiled plant community; and the strong potential for a
future bald eagle nesting site. Other potential rare species are also predicted to occur in
this focus area, as well as significant floodplain forests. Lastly, the Nashua River is
designated as a prime wetland.
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3.2.4

Cold Brook and Salmon Brook Corridor

Major Characteristics Identifying Area as a High Priority

1. Within Nashua's second largest contiguous block of conserved lands, and
conservation link to Degasis Park and the conserved lands along Salmon
Brook upstream of Fields Grove
2. Potential rare species
3. Mixed zoning districts, including parts of Suburban and Rural Residence
(greatest development pressure) and Highway Business
4. Moderate diversity of critical wildlife habitats

5. Prime and Critical Wetlands designation
6. High yield stratified drift aquifer
7. Floodplains

This focus area is identified as Nashua'sfourth highest priority for conservation.

)

It is comprised of two stream reaches and is defmed as follows:

•

The undeveloped area associated with the two unfragmented blocks
along Cold Brook to Salmon Brook

•

Along the Salmon Brook from the Nashua-Massachusetts boundary
line extending north to Degasis Park and the conserved lands along
Salmon Brook upstream of Fields Grove

These two areas focus on building upon Nashua's second largest contiguous block
of conserved lands and linking these lands with the fourth largest protected area located
along Salmon Brook upstream of Fields Grove.

While no known rare species are

documented in this area there is the potential for rare species to occur based on the
critical wildlife habitats present. In addition, Cold Brook is designated as a critical
wetland, while the entire stretch of Salmon Brook is designated as prime.
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This area is associated with a mix of zoning districts, including housing and a
small portion dedicated to business along Route 3. Again, housing represents the greatest
development pressure. In addition, the NRPC's buildout impact analysis suggests that
this area will have the greatest number of new lots at buildout.

3.2.5

Pennichuck Brook Corridor

Major Characteristics Identifying Area as a High Priority
1. Known and potential rare species
2. Mixed zoning districts, including Urban, Suburban, and Rural Residences,
General Business, Park Industrial, and General Industrial
3.· Moderate diversity of critical wildlife habitats
4. Prime Wetlands designation
5. Stratified drift aquifer, mostly lower yield
6. Floodplains

This area is identified as Nashua's fifih highest priority for conservation, and is
defined as the

undevelope~

area of Pennichuck Brook from Amherst Street to the

Merrimack River. The Penni chuck River Corridor is characterized by a series of four
unfragmented blocks, ranging in size from approximately 101 acres to 171 acres. While
no permanent protection is afforded along this stream reach sections are identified as
limited protection (water supply lands). These areas are owned by Pennichuck Water
Works, Inc.
Other significant attributes include an historical documentation of the rare banded
sunfish in the brook, potential additional rare species based on critical wildlife habitats,
and the designation of Pennichuck Brook as a prime wetland. In addition, the majority of
the area is zoned as housing, and the NRPC's buildout analysis demonstrates that each of
the four unfragmented blocks will have new lots at buildout.

~)
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3.2.6

Merrimack River Corridor

Major Characteristics Identifying Area as a High Priority
1. Known and potential rare species
2. Mixed zoning districts, including Urban and Suburban Residences,
General Business, and General Industrial
3. Low diversity of critical wildlife habitats
4. Prime Wetlands designation
5. High yield stratified drift aquifer
6. Extensive floodplains

The Merrimack River Corridor is considered as Nashua's sixth highest priority for
conservation. It is defined as the undeveloped areas along the entire river stretch in

Nashua. Three large unfragmented blocks are noted along the Merrimack River but are
associated with a variety of land uses that have resulted in very little intact forested land.

)

In fact, the majority of the areas associated with these blocks have experienced some
form of habitat alteration or loss altogether, resulting in a heavily built human
environment.
Only one small section, approximately 40 acres, of conserved lands is found
within this focus area (Greeley Park). At least one known rare plant is documented for
the Merrimack River Corridor and potentially others may be present. Other significant
features include its extension floodplains and designation as a prime wetland. Finally,
development pressure is considered high, and the NRPC estimates that additional lots
will be developed at buildout.
The above list reflects Nashua's highest priorities for conservation. This list was
not meant to exclude other significant areas or to suggest that these other areas are not
worthy of conservation efforts. However, it does imply that protection efforts should be
focused within the above identified areas in order to maximize conservation dollars and
natural resources protection.

)
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In an effort to recognize additional sites for conservation, moderate and lower
priority areas are identified in Nashua. These include:

Moderate Priorities for Conservation (in descending order)
•

Large unfragmented forest block associated with Long Hill

•

Wetlands complex located between the Four Hills landfill and
Route lilA

•

Areas ranked as 3 on the Conservation Priorities - Co-occurrence
Mapping not previously mentioned that are adjacent to currently

conserved lands
•

Areas ranked as 3 on the Conservation Priorities - Co-occurrence
Mapping not previously mentioned and not adjacent to currently

conserved lands
•

Areas ranked as 0, I, or 2 on the Conservation Priorities - Cooccurrence Mapping not previously mentioned that are adjacent to

currently conserved lands

Lowest Priorities for Conservation
•

Areas ranked as 0, I, or 2 on the Conservation Priorities - Cooccurrence Mapping not previously mentioned and not adjacent to

currently conserved lands

.~)
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CONS ERVATION PRIORITIES
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3.3

. Priorities for Fine-scale Analyses

Areas for fine-scale analyses are based on biological data developed by the NH
Fish and Game Department Wildlife Action Plan (map found at the end of this section) in
combination with more localized assessments and conservation priorities. These sites
were identified based on highest quality habitats, which were ranked on a state-wide
basis. Therefore, to provide an assessment specific to Nashua the WAP data were
coupled with windshield surveys, literature research, andlor personal communications
with knowledgeable individuals. While previous assessments may have been conducted
in some of these areas, current research suggests that more detailed information be
gathered· in the form of a comprehensive ecological assessment and biD-inventory.
Furthermore, the priorities for fine-scale analyses are identified throughout the entire City
of Nashua, regardless of their conservation status. Sites prioritized for fine-scale analyses
include the following:
Level I Priority (extremely high)

)

1. Lands

including

and

adjacent

to

the

Northwest

Conservation Area, including the exemplary peatland
system (ranked as a very high importance by the NH
Natural Heritage Bureau)
2. Southwest Quadrant, including Southwest Park and the
exemplary sand plain basin marsh system (ranked as a very
high importance by the NH Natural Heritage Bureau)
3. Nashua River corridor from Hollis-Nashua boundary to the
eastern portion of Mine Falls Park, including the lands
south and west of Tampa Street
4. Lovewell's Pond and its peatland system (ranked as a high
importance by the NH Natural Heritage Bureau)
5. Pine Barrens predicted in Significant Ecological Features
#2 - Critical Wildlife Habitats

6. Boire Airport
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Level II Priority (very high)
I. Cold Brook and Salmon Brook corridors
2. Penni chuck Brook corridor
3. Merrimack River corridor
4. All areas identified as peatlands not previously addressed

Level III Priority (high)
I. Areas identified as Supporting Landscapes

2. Other conserved lands not previously addressed
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4.0

RECOMMENDATIONS AND CONCLUSIONS

The following recommendations were specifically derived as a result of the
current research for Nashua. These outline action steps in three main areas, including:

•

Refine land protection strategies

•

Initiate fme-scale analyses

•

Update and refine GIS data

Refine Land Protection Strategies

The Nashua Conservation Commission should concentrate its long-term land
protection strategies on the six focus areas outlined above, particularly in the order in
which they are ranked. However, it is highly advantageous for the commission to direct

)

its immediate attention towards efforts in the northwest region and Southwest Quadrant
in parallel.

These are Nashua's highest priorities for protection with the greatest

concentration of natural resources, including a diversity of wildlife habitats.
Additionally, the Southwest Quadrant is predicted to have high development pressure as
a result of being zoned for housing. Therefore, landowner communications should focus
on both areas simultaneously.
As a result of focusing land protection strategies within the six focus areas, the
city of Nashua can continue to build upon its natural infrastructure. By doing so, the city
can strengthen its current natural reserve systems by taking action to increase the size of
its largest conservation areas. In general, it is recommended that the following actions be
taken when working within the focus areas over the long-term to help achieve greater
conservation value.
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•

Build upon the Northwest Conservation Area (Nashua's largest contiguous
conservation area) to protect the city's largest unfragmented lands and one
of its biological diversity hotspots
o In the interest of permanently protecting this area, the city of
Nashua should work closely with Pennichuck Water Works, Inc. to
develop a formal conservation easement on their properties in
association with the northwest region

•

Build upon the contiguous conserved lands in the southwest (Nashua's
second largest contiguous conservation area) by :
o Developing land management planning that identifies desired land
uses in combination with permanent protection on the large tract of
city-owned properties in association with Yudicky Farm and
Southwest Park
o Initiating private landowner contact in the Southwest Quadrant to
pursue various conservation options
o Protecting the two unfragmented blocks and riparian areas
associated with Cold Brook and Sahnon Brook, and to establish a
link with the large tract of conserved lands associated with Sahnon
Brook upstream of Fields Grove through stream corridor protection

•

Build upon Mine Falls Park conservation area (Nashua's third largest
contiguous conservation area) by:
o. Developing a link with Horrigan Park through stream corridor
protection along the Nashua River towards the Nashua-Hollis town
boundary
o Protecting the undeveloped lands south and west of Tampa Street
along the Nashua River
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It is recommended that a more detailed parcel-based assessment of natural

resources be conducted within each of the six conservation focus areas. This parcelbased assessment is the next logical step that would complement Nashua's current cooccurrence model, helping to refine land protection strategies. A parcel-based ranking
model should be developed specifically for Nashua, and then implemented to provide a
more detailed and systematic analysis, resulting in the identification of those parcels that
rank the highest for conservation within each focus area. This ranking model should
utilize existing information developed as part of the current research in combination with
site-specific data to refine priorities. This effort would make for a more efficient and
effective approach at conservation planning. In addition, this ranking model could then
be applied to additional parcels in Nashua as a means to systematically rank and compare
among others.
Once the model has been developed and tested adequately, the Nashua
Conservation Commission could assist in assessing parcels, depending upon the detail
and complexity of the associated model. Adequate and direct hands-on training would be
a necessity to ensure quality assurance and quality control of the assessment. In addition,
professional assistance would be needed for analyzing data in a GIS, data management,
and interpretation of the results.
As with any conservation effort it is important for the commission to work with a
reputable land trust that they feel can meet their needs. This is critical, especially as it
pertains to developing conservation easements that all parties can live by. Equally as
important is the need for the land trust to fully understand the conservation goals and
objectives of the commission.
Finally, it is advantageous to work with adjoining communities on conservation
issues that cross town boundaries.

While different towns may have dissimilar

conservation goals and objectives it is crucial to combine community resources in an
effort to afford protection of high priority areas. For instance, it is recommended that the
Nashua Conservation Commission work with the town of Hollis in regards to three of its
six focus areas: the Northwest Region, the Southwest Quadrant, and the Nashua River
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Corridor. Similarly, should opportunities arise the commission should work with towns
in Massachusetts as well.

Initiate Field-based Fine-scale Analyses

Fine-scale analyses should concentrate on the priority areas as outlined in section
3.3 Priorities for Fine-scale Analyses. Level I and II priority areas should be the focal
point of these site-specific studies; whereas emphasis should be placed on the six
conservation focus areas. This can be achieved through the development of the parcelbased ranking model described above, as well as an ecological assessment of the focus
area.
Criteria that should be part of the future fme-scale analyses include the
development of a comprehensive ecological assessment and bio-inventory.

This

incorporates site-specific research to identify and delineate natural communities and
critical wildlife habitats from which plant and wildlife surveys can follow.

~J

)

These surveys should be geared towards biodiversity assessments, focusing on
Nashua's rarest and most sensitive elements, and include plants, birds, manunals, reptiles,
amphibians, fish, benthic macroinvertebrates, dragonflies, damselflies, and butterflies. In
addition, they should follow systematic sampling techniques on all sites to provide a
means for direct comparisons throughout the City and as a means to document changes in
biological diversity over time. Finally, a landscape analysis should be conducted on each
site to help understand the surrounding area in terms of wildlife movement, associated
site-specific critical wildlife habitats and ecologically sensitive areas, threats and
limitations to biological diversity, and additional conservation opportunities.
In doing so, the Nashua Conservation Commission will be better equipped with
scientific data to help guide various land management options and community outreach,
including:
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•

Review of subdivision proposals and building permit applications

•

Designation of natural areas

•

Identification of appropriate recreation activities to limit
environmental degradation on sensitive sites

•

Preparation of land management planning on protected areas

•

Landowner and community education

Some of the areas that are identified for fine-scale analyses include currently
conserved lands, such as Mine Falls Park and Lovewell's Pond. It is imperative to note
that once a tract of land has been formally protected in perpetuity that does not actually
mean that the natural resources on the property are fully protected. It is important to
develop adaptive land management plans based on scientific data to ensure protection of
the targeted resources.

For example, are the current activities (i.e. hiking, biking,

forestry) degrading various environmental conditions?

)

In an effort to aid with the confirmation, identification, and delineation of critical
wildlife habitats on the ground a detailed interpretation of aerial photography is
recommended.

This interpretation should be conducted at such a detailed level to

identify potential vernal pools and other smaller significant areas that are not captured
through landscape-level modeling.
confirm such areas.

Field-based surveys should be implemented to

In addition, vernal pools that have been confirmed should be

documented according to Identification and Documentation of Vernal Pools in New
Hampshire by Anne Tappan (1997). This is critical for two reasons:

•

Nashua has regulations for buffers around vernal pools

•

NH Department of Environmental Services has begun discussions on
vernal pools in terms of protection through regulations
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Lastly, all data records should be assembled and maintained in a central database
for ease in dissemination, inteIpretation, and comparisons among sites in Nashua. Data
gathered on species of conservation concern, rare and exemplary natural communities,
and critical wildlife habitats should be reported to the appropriate state agencies. These
include the NH Fish and Game Department and the NH Natural Heritage Bureau.

Update and Refine GIS Data

One last recommendation that is crucial for ongoing conservation planning is the
need to update and refme existing GIS data. The current research focuses on achieving
the goal of using existing information to develop a coarse-filter analysis of Nashua's
natural resources inventory.

As such, a variety of the selected data has inherent

limitations and thus is in need of future research and data development.
For example, the city would significantly benefit from the development of an upto-date conservation lands data layer that reflects areas that are protected in various
forms, including their level and type of protection (i.e. conservation easement, deed
restriction). Similarly, currently active agricultural lands may be in need of assessing and
updating to reflect the true land use conditions.
Some of the data can be updated by researching paper and/or digital documents
alone while others may need this type of research in combination with field-based
investigations.

Some data can be easily updated while others will be more time-

consuming. Therefore, it is recommended that the following actions be developed:

•

IdentifY digital data in need of updating

•

Develop a work plan for updating these data, including feasibility, methods,
budget, and timeframe

•

Work closely with the city's GIS technician to develop an agreeable format of
database development from which the city can efficiently and effectively maintain
its data (it is advantageous and potentially cost effective for some data

J)
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management to follow that developed by Complex Systems Research Center at
the University of New Hampshire GRANIT database)

The city of Nashua is rapidly approaching buildout. In order to identify, protect,
and manage its vital natural resources persistent conservation actions are a necessity. The
natural resources inventory and conservation plan found herein provides a framework
from which the Nashua Conservation Commission can continue to enhance its
conservation planning efforts.
Building upon and linking currently conserved lands while protecting natural
resources hotspots is Nashua's best method for protecting its most critical environmental
features. This will help to ensure that these areas can be enjoyed by its community
members for generations to come, affording an opportunity to help maintain viable
populations of plant and wildlife communities. As biological conservation strives to
achieve a balance among the ecological, economic, and social structures of our society
the identification and protection of Nashua's most significant resources is central to
sustaining equilibrium in the state.
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Appendix A. Acronym Key

CSRC

Complex Systems Research Center

EPA

Environmental Protection Agency

GIS

Geographic Information System

MassGIS

Massachusetts Geographic Information System

NH

New Hampshire

NHDES

New Hampshire Department of Environmental Services

NHDOT

New Hampshire Department of Transportation

NHFG

New Hampshire Fish and Game Department

NHGRANlT

New Hampshire Geographically Referenced Analysis and
Information Transfer System

NHNHB
NPDES

National Pollution Discharge and Elimination System

NRCS

Natural Resources Conservation Service

NRI

Natural Resource Inventory

NRPC

Nashua Regional Planning Commission

NWI

National Wetland Inventory

PCS

Potential Contamination Source

USDA

United States Department of Agriculture

USGS

United States Geological Survey

WAP

Wildlife Action Plan
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Appendix D. GIS Data and Sources for Nashua NRI and Conservation Plan.
Data Layer

)

Boundary (town)
Conservation/Public Land
Land use (McConnel)
Roads
Wetlands
Massachusetts Rare/Endangered/Habitat
Invasive Species Sites
Off-street Trails from Nashua Planning Department
Potential Vernal Pools
Roadless Area
Agricultural Use
Centerline (roads)
Current Use
Zoning
Centerline (roads)
Floodplain (Federal Emergency Management Agency)
Hydrology
Parcels
Water Supply District
Wetlands
Zoning
Wetlands
NH RarelEndangered (species and natural communities)
Agricultural Soils
Forest Soils
Hydric Soils
Aquifers
Impaired Water Bodies
Known Contamination Data
Potential Contamination Data
Potentially Favorable Gravel Well Analysis
Source Water Data
HabitatlNatural Communities (critical wildlife habitats; WAP)
Riparian Corridors (2004 Course Filter Report)
Wildlife Action Plan (highest quality habitats)
2001 Landcover Assessment
Conservation/Public Lands
Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC

Source
MassGIS
MassGIS
MassGIS
MassGIS
MassGIS
MA Natural Heritage
Moosewood Ecological
Moosewood Ecological
Moosewood Ecological
Moosewood Ecological
Nashua Assessor
Nashua Assessor
Nashua Assessor
Nashua Assessor
Nashua GIS
Nashua GIS
Nashua GIS
Nashua GIS
Nashua GIS
Nashua GIS
Nashua GIS
NWI
NHNHB
NRCS
NRCS
NRCS
NRCS
NHDES
NHDES
NHDES
NHDES
NHDES
NHFGD
NHFGD
NHFGD
NHGRANIT
NHGRANIT
75

Data Layer
National Agriculture Imagery Program 2003 Color Orthophoto
Boundary
DEM
Hydrology

Source
USDA
USGS 1:24,0000
USGS 1:24,0001
USGS 1:24,0002

* See Appendix A for acronym key
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Conservation Priorities for the City of Nashua, as identified by the
Nashua Conservation Commission, September 19, 2006.

NATURAL RESOURCE CLASS

/) )
'-.

PRIORITY RANKING*

Water Quality

I

2

3

Aquifers

I

2

3

Floodplains

I

2

3

Wetlands

I

2

3

Prime Farmland Soils

I

2

3

Agricultural Lands

I

2

3

Forestry/Forested Lands

I

2

3

Steep Slopes

I

2

3

Exposed Bedrock/Outcropping

I

2

3

Wildlife Habitat

I

2

3

* - circle the ranking most applicable
I = Low Rank
2 = Medium Rank
3 = High Rank
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Appendix F. List of impaired water bodies and known impaired uses of Nashua.
Name

Waterbody Type

Jackson Plant Dam Pond
Mine Falls Dam Pond
Nashua Canal
Nashua Canal Dike
Mclaughlin Dam
Spit Brook III
Harris Pond Dam
Salmon Brook
Salmon Brook I
Spit Brook
Spit Brook I
Spit Brook II
Bowers Pond
Harris Pond
Holt Pond
Lovewell Pond
Round Pond
Bartemus Brook
First Brook
Merrimack River
Muddy Brook
Nashua River
Old Maids Brook
Penni chuck Brook
Witches Brook
Salmon Brook
Cold Brook

Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Impoundment
Lake/Pond
Lake/Pond
Lake/Pond
Lake/Pond
Lake/Pond
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream

Impaired Use
Aquatic life, fish consumption, primary contact recreation
Aquatic life, fish consumption, primary contact recreation
Aquatic life, fish consumption
Aquatic life, fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption, drinking water after adequate treatment
Drinking water after adequate treatment fish consumption
Fish constumption
Fish consummption
Fish consumption
Fish consumption
First consumption
Aquatic life, fish consumption, primary contact recreation
Fish consumption
Aquatic life, fish consumption, primary contact recreation
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption

Name
Hassells Brook - Old Maids Brook - Hale Brook
Second Brook
Spit Brook
Unnamed Brook From Fire Pond to Merrimack River
Unnamed Brook To Lovewell Pond
Unnamed Brook To Merrimack River
Unnamed Brook To Nashua River
Unnamed Brook To Pennichuck Brook (Boire Fields)

(

U

Waterbody Type
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream
River/Stream

.

\

IV

Impaired Use
Fish consumption, primary contact reacreation
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption
Fish consumption, primary contact reacreation

(j

.:)1
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Appendix G. Potential wildife species of conservation concern in Nashua, NH
Species of Conservation Concern

Amphibians
Jefferson & blue-spotted salamander
Fowler's toad

Ranking Critical Wildlife Habitats

RC

SC

Jefferson salamander

SC,RC

marbled salamander
Northern leopardfrog

E
SC,RC

Appalachian oak - pine forests
Vernal pools
Appalachian oak - pine forests
Marsh and shrub wetlands
Appalachian oak - pine forests
Marsh and shrub wetlands
Appalachian oak - pine forests
Grasslands

Hemlock - hardwood - pine forest

Marsh and shrub wetlands

Hemlock - hardwood - pine forest

Pine barrens

Hemlock - hardwood - pine torest
Vernal pools
Hemlock hardwood - pine forest
Floodplain forest

Floodplain forest

Appalachian oak - pine forests
Shrublands
Appalachian oak - pine forests
Floodplain forest
Vernal pools
Appalachian oak - pine forests
Pine barrens
Appalachian oak - pine forests
Shrublands
Appalachian oak - pine forests
Marsh and shrub wetlands
Appalachian oak - pine forests
Shrublands
Appalachian oak - pine forests
Marsh and shrub wetlands
Streams, Rivers, Ponds I
Appalachian oak pine forests
Shrublands

Hemlock - hardwood - pine forest
Pine barrens
Hemlock - hardwood - pine forest
Marsh and shrub wetlands
Streams, Rivers, Ponds I
Hemlock - hardwood - pine forest

Grasslands

Hemlock - hardwood - pine forest
Pine barrens

Grasslands

Hemlock - hardwood - pine forest
Peatlands
Hemlock - hardwood - pine forest
Pine barrens
Hemlock - hardwood - pine forest
Peatlands

Floodplain forest
Vernal pools
Grasslands
Marsh and shrub wetlands
Floodplain forest
Vernal pools

Hemlock - hardwood - pine forest
Floodplain forest

Grasslands
Streams and Rivers l

M

Vernal pools
Marsh and shrub wetlands

Reptiles
black racer
Blanding's turtle

SC,RC

Eastern box turtle

RC

Eastern hognose snake

u

T,RC

ribbon snake

RC

smooth green snake

SC

spotted fllrtle

SC,RC

wood turtle

SC,RC

M

u

Grasslands
Peatlands
Shrublands

(j

\.J

u

v
Species of Conservation Concern

-"

Ranking Critical \Vildlife Habitats

Birds

American bittern
American black duck
American woodcock
bald eagle
common loon
common nighthawk

Cooper's hawk
Eastern meadowlark
Eastern towhee
Golden-winged warbler
Grasshopper sparrow
Great blue heron
Horned lark
Northern goshawk
osprey
pied-billed grebe
purple finch
ruffed grouse
upland sandpiper
veery
vesper sparrow
wild turkey*
whip-poor-will

RC

E.FT
T
T
T

Shrublands

Marsh and shrub wetlands

Hemlock - hardwood - pine forest
Floodplain forest
Hemlock - hardwood - pine forest

Grasslands
Marsh and shrub wetlands
Streams, Rivers, Ponds l

Pine barrens

Hemlock - hardwood - pine forest

Floodplain forest

Hemlock - hardwood - pine forest
Peatlands
Marsh and shrub wetlands

Shrublands

Grasslands

SC,RC

T

T
E,RC

E,RC

SC,RC

wood thrush
Fish

alewife
Amedcan brook lamprey
American eel
American shad
Atlantic salinon

Grasslands
Marsh and shrub wetlands
Appalachian oak - pine forests
Shrublands
Appalachian oak - pine forests
Ponds I
Appalachian oak - pine forests
Appalachian oak - pine forests
Appalachian oak - pine forests
Pine barrens
Shrublands
Grasslands
Marsh and shrub wetlands
Grasslands
Appalachian oak - pine forests
Marsh and shrub wetlands
Marsh and shrub wetlands
Hemlock - hardwood - pine forests
Appalachian oak - pine forests
Grasslands
Appalachian oak - pine forests
Grasslands
Appalachian oak - pine forests
Appalachian oak - pine forests
Shrublands
Appalachian oak - pine forests

l

RC

SurfaceWaters
l
SurfaceWaters
l
SurfaceWaters
l
SurfaceWaters
Surface Waters I

Hemlock - hardwood - pine forest
l
Streams, Rivers, Ponds
Shrublands
Hemlock - hardwood - pine forest

Shrublands

Hemlock - hardwood - pine forest

Floodplain forest

Hemlock - hardwood - pine forest
Hemlock - hardwood - pine forest
Pine barrens
Hemlock - hardwood - pine forest

Grasslands
Floodplain forest

.~.

Species of Conservation Concern
Fish (continued)
Atlantic sturgeon
banded sunfish
blueback herring
bridle shiner

Ranking Critical '''ildlife Habitats
RC
RC
RC

Eastern brook trout
redjin pickerel
sea lamprey

shortnose sturgeon
slimy sculpin

moose*
New England cottontail

white-tailed deer*

SurfaceWaters l
SurfaceWaters l
l
SurfaceWaters
SurfaceWaters l

SC
BOP

Appalachian oak - pine forests
Appalachian oak - pine forests
Marsh and shrub wetlands
Appalachian oak - pine forests
Pine barrens
Appalachian oak - pine forests

SC,Re
BOP

Shrub lands

Invertebrates
brook floater
kal'ner blue butte/jly
persius duskywing
ringed boghaunter
wild indigo dusky wing
I

SurfaceWaters l

Surface Waters I

E,FE

swamp darter
tessellated darter

Mammals
bobcat

1

SurfaceWaters
Marsh and shrub wetlands
1
SurfaceWaters
l
SurfaceWaters
Surface Waters I
SurfaceWaters l

E.RC
E,FE
E
E

SurfaceWatersl
Pine barrens
Pine barrens
Marsh and shrub wetlands
Pine barrens

Hemlock - hardwood - pine forest
Heml<;,ck - hardwood - pine forest

Shrublands
Shrublands

Hemlock - hardwood - pine forest
Marsh and shrub wetlands
Hemlock - hardwood - pine forest
Pine barrens

Shrub lands
Grasslands
Floodplain forest

Peatlands

= Streams and rivers andlor ponds within the Non-tidal Coastal Watersheds

*=

Big game species addressed in the Big Game Plan Management Plan, part of the Wildife Action Plan by NH Fish and Game Department

Ranking: E = NH endangered (list revised 2001), T = NH threatened (list revised 2001), SC = NH species of special concern (list revised 2000), RC =
Regional conservation concern (Therres 1999), FE = Federally endangered (current 8/05), FT = Federally thrcatened (current 8/05), BOP = Only included
in the New Hampshire Big Gamc Management Plan.
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Appendix H. Critical wildlife habitats of Nashua, NH and their associated natural communities.
Critical Wildlife Habitat Natnral Community

State Rank

Grasslands
Not applicable
Shrublands
Not applicable
Floodplain forests
Alder alluvial shrubland
Alder - dogwood - arrowwood alluvial thicket
Alluvial mixed shrub thicket
Aquatic bed
Blue-joint - goldenrod - virgin's bower river bank/floodplain
Herbaceous riverbank/floodplain
Herbaceous - wooded riverbank/floodplain
Meadowsweet alluvial thicket
Oxbow buttonbush swamp
Oxbow marsh
Red maple floodplain forest
Silver maple - false nettle - sensitive fern floodplain forest
Sugar maple - silver maple - white ash floodplain forest
Swamp white oak floodplain forest

)

S3
S4
S4
S4S5
S3S4
S2S4
S4
S3
S3
S3
S2S3
S2
S1S2
Sl

'~
,~

Marsh and shrub wetlands
Tall graminoid emergent marsh
Short graminoid - forb emergent marsh/mud flat
Medium-depth emergent marsh
Deep emergent marsh - aquatic bed
Cattail marsh
Aquatic bed
Herbaceous seepage marsh
Mixed tall graminoid - scrub-shrub marsh
Highbush blueberry - winterberry shrub thicket
Buttonbush basin swamp
Alder alluvial shrub land
Alder - dogwood - arrowwood alluvial thicket
Meadowsweet alluvial thicket
Alluvial mixed shrub thicket
Seasonally flooded red maple swamp
Meadowsweet - robust graminoid sand plain marsh
Meadow beauty sand plain marsh
Three-way sedge - manna-grass mud flat marsh

Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC

S4
S4
S4
S4S5
S4
S4S5
S3
S4S5
S4
S4
S3
S4
S3?
S4
S4S5
S3S4
SI
S2S3
87

J

I

Critical Wildlife Habitat Natural Community

State Rank

Marsh and shrub wetlands (continued)
Spike-rush - floating-leaved aquatic mud flat
Sharp-flowered manna-grass shallow peat marsh
Peatlands
Atlantic white cedar - giant rhododendron swamp
Atlantic white cedar - leather-leaf swamp
Atlantic white cedar - yellow birch - pepperbush swamp
Black gum - red maple basin swamp
Black spruce - larch swamp
Bog rosemary - sweet gale - sedge fen
Hairy-fruited sedge - sweet gale fen
Highbush blueberry - sweet gale - meadowsweet shrub thicket
Highbush blueberry - mountain holly wooded fen
Highbush blueberry - winterberry shrub thicket
Large cranberry - short sedge moss lawn
Leather-leaf - black spruce bog
Leather-leaf - sheep laurel dwarf shrub bog
Liverwort - horned bladderwort mud-bottom
Marshy moat
Pitch pine - heath swamp
Red maple - spagnum basin swamp
<=
Seasonally flooded Atlantic white cedar swamp
Speckled alder wooded fen
Sphagnum rubellum - small cranberry moss carpet
Sweet gale - meadowsweet - tussock sedge fen
Sweet pepperbush wooded fen
Winterberry -cinnamon fern wooded fen
Pine barrens
Pitch pine - scrub oak woodland
Pitch pine - Appalachian oak - heath forest
Dry red oak - white pine forest
Dry Appalachian oak - hickory forest
Dry river bluff
Vernal pools
Vernal woodland pool
Vernal floodplain pool
Appalachian oak - pine forest
Dry Appalachain oak - hickory forest
Mesic Appalachian oak - hickory forest
Appalachian oak - mountain laurel forest

Nashua NRI and Conservation Plan
Moosewood Ecological Services, LLC
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SI
SI
SI
SI
S2
SI S2
S3
S3
S3
S4
S3S4
S4
S3
S3
SIS3
S3
S4
SIS2
S4
S2
S3S4
S3
S4
S2
S4
SIS2
SI
S3S4
SIS3
S2?
S3
S2
SIS3
S2S3
S3

Critical Wildlife Habitat Natural Community

State Rank

Appalachian oak - pine forest (continued)
Pitch pine - Appalachian oak - heath forest
Semi-rich Appalachian oak - sugar maple forest
Chestnut oak forest/woodland
Dry river bluff
Hemlock -hardwood - pine forest
Hemlock - beech - oak - pine forest
Hemlock forest
Beech forest
Hemlock - white pine forest
Dry red oak - white pine forest
Semi-rich mesic sugar maple forest
Hemlock - beech - northern hardwood forest
l
SurfaceWaters
Not applicable

)

SI
S2S3
SIS2
S2?

S5
S4
S4
S4
S3S4
S3S4
S4

1 = surface waters within the Non-tidal Coastal Watersheds
:',"\
Table was adapted from New Hampshire Wildlife Action Plan (2005), Sperduto (2005), and Sperduto and Nichols (2004).

',J

See Appendix I for explanation of state rank codes
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Appendix 1. Explanation of global and state rank codes.
Ranks describe rarity both throughout a species' range (globally, or uG u rank) and within New Hampshire
(statewide, or uSu rank). The rarity of sub-species and varieties is indicated with a taxon (UTU) rank. For
example, a G5Tl rank shows that the species is globally secure (G5) but the sub-species is critically
imperiled (Tl).

Code Examples Description

,

1

G1

SI

Critically imperiled because extreme rarity (generally one to five occurrences) or some
factor of its biology makes it particularly vulnerable to extinction.

2

G2

S2

Imperiled because rarity (generally six to 20 occurrences) or other factors demonstrably
make it very vulnerable to extinction.

3

G3

S3

Either very rare and local throughout its range (generally 21 to 100 occurrences), or
found locally (even abundantly at some of its locations) in a restricted range, or
vulnerable to extinction because of other factors.

4

G4

S4

Widespread and apparently secure, although the species may be quite rare in parts of its
range, especially at the periphery.

S

G5

S5

Demonstrably widespread and secure, although the species may be quite rare in parts of
its range, particularly at the periphery.

U

GU

SU

Statos uncertain, but possibly in peril. More information needed.

H

GH

SH

Known ouly from historical records, but may be rediscovered. A G5 SH species is
widespread throughout its range (G5), but considered historical in New Hampshire (SH).

X

GX

SX

Believed to be extinct. May be rediscovered, but evidence indicates that this is less
likely than for historical species. A G5 SX species is widespread throughout its range
(G5), but extirpated from New Hampshire (SX).

,

J

Modifiers are used as follows.

Code Examples Description

Q

G5Q GHQ Questions or problems may exist with the species' or sub-species' taxonomy, so more

?

G3? 3?

information is needed.
The rank is uncertain due to insufficient information at the state or global level, so
more inventories are needed. When no rank has been proposed the global rank may be
"G?" or "GST?"

When ranks are somewhat uncertain or the species' status appears to fall between two ranks, the ranks
may be combined. For example:

\

G405

The species may be globally secure (05), but appears to be at some risk (04).

G5TIT3

The species is globally secure (G5), but the sub-species is somewhat imperiled (TIT3).

04?Q

The species appears to be relatively secure (G4), but more information is needed to
confirm this (?). Further, there are questions or problems with the species' taxonomy (Q).

G3G4Q S IS2

\

The species is globally uncommon (G3G4), and there are questions about its taxonomy
(Q). In New Hampshire, the species is very imperiled (SIS2).

~,
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