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This Open Space Plan is dedicated to the network of individuals, groups, and organizations that were inspired by their natural surroundings to engage in efforts to support and
maintain the natural systems that are the lifeline for the ecological integrity of the natural landscape of Lebanon – an extensive list that includes:

z Residents and private landowners who share, protect and maintain properties and trails;
z Volunteers serving on various boards and committees;
z Decision-makers who provide support;
z Public and private organizations and entities whose primary mission is to support the stewardship of natural resources and conservation lands; and
z Natural resource professionals.
Collectively, they provide an impressive stewardship network that Lebanon is extremely fortunate to have.
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OPEN SPACE

is undeveloped
land containing
natural resource features that collectively interact
to provide healthy and vibrant ecological systems
that are worthy of conservation.

EXECUTIVE SUMMARY
Lebanon is – and has long been – engaging in actions to manage, conserve and
preserve open space. These efforts include policy adoption, regulatory implementation,
land acquisition and protection, and conservation property stewardship. Those efforts,
combined with our goals and objectives for future actions, including implementation tools
and resources, constitute the Lebanon Conservation Program (LCP). The LCP interacts
with both the Lebanon Master Plan and the Lebanon Natural Resource Inventory.
The purpose of this Open Space Plan is to:

z Increase the visibility of the Lebanon Conservation Program;
z Articulate the city’s long-term vision for land conservation;
z Attract additional support for conservation efforts;
z Set open space benchmarks that can be used to measure progress; and
z Provide useful information on desirable open space characteristics, and on the
tools and process for managing the ecological integrity of open space.

This Open Space Plan begins with a description of the community setting, a reference
to the public support for open space, and the statement of purpose, goals, and a vision
of this plan. Within Section Two, it further articulates the importance of open space,
the value open space provides, and concerns regarding the loss of open space. Section
Three proposes an open space prioritization methodology, with Section Four proposing
strategies for future conservation efforts. The addendum includes maps and descriptive
information for many of the existing conservation properties in Lebanon.
The City of Lebanon continues to benefit from a network of individuals, groups, and
organizations who, inspired by their natural surroundings, engage in and support
open space conservation efforts that help maintain the ecological integrity of the city’s
natural landscape. These partners and supporters of open space protection include:

z Private landowners who are willing to share and often protect properties;
z Policy decision makers that provide support;
z Volunteers who collectively make up the various boards and committees
tasked with policy development, oversight and management decisions;

z Private and public organizations and entities whose primary mission is to
support the stewardship of natural resources and conservation lands;

z Professionals (foresters, ecologists, wetland scientists, botanists, biologists and
others) who offer a wealth of knowledge; and

z Lebanon’s residents who serve in many roles (volunteering on boards,

engaging in trail maintenance, supporting policy decisions, and more).

In every walk with Nature one
receives far more than he seeks.
~John Muir
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Collectively these partners and supporters provide a powerful stewardship network
that Lebanon is extremely fortunate to have. This Open Space Plan prepared by the
Lebanon City Planning and Development Office with assistance from PlaceSense was
built upon that network’s local knowledge, professional expertise and commitment to
conserving the city’s open space for future generations.

1

1. INTRODUCTION
Community Setting

Public Support for Open Space

The City of Lebanon, New Hampshire is one of the core Upper Valley communities. It
is located on the Mascoma and Connecticut Rivers, surrounded by traditional villages,
beautiful rural areas and expanses of farmland and forests. The abundance and quality
of natural resources in and around the city – clean air and water, open space, wildlife
habitat, undeveloped natural vistas, and working farm and forest land – is one of its
greatest assets. Much of Lebanon is characterized by scenic views and vistas of the
rivers, unspoiled ridges and valleys, and woods interspersed with open fields. More
than 80% of land in Lebanon remains undeveloped, with a significant portion enrolled
in the New Hampshire Current Use Program. There are still two working farms in the
city. From almost everywhere in Lebanon, one can still see and access considerable
expanses of open land.

There is widespread public support for open space preservation in Lebanon. Residents
have consistently identified preserving rural character – whether in terms of open
space, regional traditions, smaller-scale and independently-owned businesses, etc. – as
a critical factor in maintaining Lebanon’s quality of life and sense of place for more
than 30 years. A common viewpoint is that the natural environment and open space
– forests, agricultural land, water bodies, viewsheds, wildlife habitat, and ridgelines –
must be protected to prevent irreversible damage that would change the community’s
character. The open space preservation policies in the current plan have developed in
response to such public comments and suggestions over the decades.

The City of Lebanon is a growing community. It is a regional hub and the principal
employment and shopping destination for a federally-designated “micropolis”
consisting of 25 towns stretching across two states. Because of its distinct role as the
heart of the region’s economy, Lebanon has faced considerable development pressure
for many years. New industries, offices and services have provided Lebanon residents
with high-quality jobs and a wide variety of choices for shopping, dining, and other
services. At the same time, these enterprises have attracted more people and traffic
to the area, straining the city’s infrastructure and stimulating demand for still more
development.
That demand has led to once open land, including some of the richest agricultural
soils in the state, being converted to shopping centers, subdivisions and other types
of development. Significant floodplains and wetlands were drained or filled before the
advent of protective regulations, and development pressure continues to affect these
resources. In the uplands, wooded ridges and hillsides are being fragmented by roads
and rural residential development. Increasing vehicle emissions, road salt and other
pollutants threaten air and water quality.

Photo: Deborah Baker

The City of Lebanon has reached a crossroads at which it must make significant
decisions about the future of land development and conservation. How land is used
shapes a community’s character and vitality for generations into the future. As Lebanon
continues to grow and develop as a dynamic economic center, the city should take
proactive measures through thoughtful planning and responsible environmental
protection to ensure that important natural resources are conserved. Growth
and change are inevitable and welcome, but it is imperative that Lebanon guide
development in order to preserve open land and scenic resources. Without adequate
forethought, future development could fray the fabric of the community by diminishing
the natural resources that make Lebanon an
attractive and healthy place to live and do business.
hand down

It is our task in our time and in our generation to
undiminished to those who come after us, as was handed down to us by
those who went before, the natural wealth and beauty which is ours.

The 2012 City Master Plan repeatedly references the need for an open space plan to
identify key open space resources, as well as strategies and techniques to maintain
open space for future generations (page 5-6). It recommends that Lebanon develop an
open space plan that:

“

Sets priorities for acquiring or otherwise protecting privately‐held land
from willing sellers/owners, establishes incentives for landowners to
voluntarily place conservation easements on their land, and includes
recommendations on the use of City‐owned parcels.
[Land Use Chapter Outcome 4, Action 1, page 2-25]

Will inventory natural and cultural features, and recommend green space
corridors for continued wildlife habitat and for the benefit of residents.
[Natural Resources Chapter Outcome 1, Action 1, page 5-12]

Statement of Purpose
The overarching purpose of this Open Space Plan is to increase the visibility of the
Lebanon Conservation Program (LCP), to attract additional support and to clearly
articulate the city’s long term vision for open space protection. From an action or
engagement perspective, this plan will help guide and inform the actions of local
officials, boards and committees, and the general public. It provides a framework
within which the community can focus its efforts and resources toward preserving
important natural resources and open spaces.
This Lebanon Open Space Plan charts a course that will enable all interested parties to
make the most of conservation opportunities as they arise. In particular, it:

z Identifies the value of preserving open space and natural resources.
z Identifies types of open spaces that are important to conserve.
z Prioritizes and optimizes open space conservation opportunities.
z Informs and advises anyone who might wish to conserve open space.

~John F. Kennedy, March 1961
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General Goals of the Open Space Plan

Vision Statement

Elements of the Open Space Plan

This plan establishes the following goals for open space conservation in Lebanon:

It is the community’s vision that:

This Open Space Plan consists of four elements:

z Protect the quality of surface and underground drinking water supplies;
z Protect the quality of lakes, streams, and wetlands needed to sustain aquatic
ecosystems and water-based recreation;

z Preserve open space, particularly forest lands, to protect and enhance air

quality, to absorb and store carbon, and to provide critical buffering against
climatic extremes;

“

z Protect habitat for the diversity of plant and animal species to ensure the
protection of healthy, viable, and sustainable ecosystems, as well as the
conservation and preservation of biological diversity within the city;

z Protect habitats that sustain the traditional pastimes of hunting, fishing, and
viewing fish and wildlife;

z Maintain and encourage the important natural resource-based industries of
farming, wood products, and tourism;

z Protect and enhance those scenic, historic and cultural resources that are

recognized as valued parts of the common heritage of Lebanon’s citizens;

z Protect in-city open spaces for residents of more densely developed areas;
z Provide places for education and research on ecological, environmental,

and appropriate cultural resources to provide a better understanding of the
systems from which they derive; and

The natural resources and open spaces that make the City of Lebanon
a desirable place to live shall be conserved for future generations to
enjoy and appreciate. This conservation shall occur in the context of a
community that is also growing and changing.
Those areas with high natural resource value and that are important
to Lebanon, the State of New Hampshire, and to the nation will be
subject to careful stewardship. These areas include places deemed of
local importance as well as those of regional or statewide significance.
Particular importance will be placed on lands whose development
would have an undue, adverse effect on water quality, wildlife habitat,
agricultural lands, and scenic areas.
Lebanon will protect and conserve working farm and forests, core
habitat areas important to flora and fauna, and the corridors that
link those core areas. Because personal connections with nature are
important to maintaining Lebanon’s heritage and sense of community,
low-impact recreational opportunities that do not alter natural areas will
be encouraged. The city will strive to be a place of natural beauty and
uninterrupted views.

z Section 2 discusses the importance of open space within the community. It

provides some historical context for open space preservation in Lebanon, as
well as a summary of recent land use development and conservation trends in
the city.

z Section 3 proposes a prioritization framework that establishes how much

open space is needed and identifies lands that should be protected based on
a 78:22 ratio of open space to developed land in the city.

z Section 4 provides a summary of key tools and techniques available for
preserving the city’s natural resources and open space areas.

z Appendix A inventories many of the existing city-owned conservation lands.
It is typical for an open space plan to include extensive description of the flora, fauna
and general landscape characteristics of the community. This plan does not do that and
instead cross-references the existing natural resource content included within the city’s
2010 Natural Resource Inventory and 2016 Wildlife Corridor Assessment. Collectively
those documents and this Open Space Plan are intended to serve as the blueprint for
the Lebanon Conservation Program.

z Provide high quality outdoor recreation opportunities, on both land and

water, accessible to all Lebanon’s citizens, regardless of where they live, their
financial status, or their physical abilities.

Photo: Keith Garland
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2. IMPORTANCE OF OPEN SPACE
This section of the Open Space Plan attempts to answer the following questions:

z What is open space?
z What value does open space have?
z Why should people be concerned about the loss of open space?
z How much open space does a community need?

What value does open space have?
Open space is an integral part of any healthy city. It is not just the leftover areas or
land that is not yet economical to develop. Open space is as essential to a thriving
community as neighborhoods, public utilities and transportation systems. Open space
provides a combination of environmental, social and economic benefits that would be
costly, if not impossible, to replicate by other means.
This Lebanon Open Space Plan focuses primarily on the ecological value of open space.
Other benefits, including aesthetics and recreation, are considered secondary to the
primary goals. However as articulated in the 2010 Wildlands and Woodlands– A Vision
for the New England Landscape report (Harvard Forest, 2010):

“

The answers to these questions shape this plan and the implementing public
policies. They provide a clear understanding of the public interest and benefit in
policies such as land regulation or acquisition for open space protection.

A well designed open space program will include a balance of lands that
are protected from development and managed for forest products, water
supply, wildlife habitat, recreation, aesthetics, and other objectives, as
well as lands that are established as reserves subject to minimal human
impact and shaped by natural processes.

What is open space?
Many people think of open space as land in its natural state, while acknowledging
that natural forces and organisms – as dramatic as glaciers or as subtle as moss –
continually shape the landscape. Others expand that to encompass land modified by
human activity. Open space also includes water bodies such as lakes and rivers.
What is considered open space depends, in part, on its surroundings. A vacant lot or
community garden may be considered open space in a developed neighborhood. A
narrow corridor or pathway for walking or bicycling may be open space even though it
is surrounded by development.
In the Lebanon Open Space Plan, open space is defined as undeveloped land areas
containing natural resource features that collectively interact to provide healthy and
vibrant ecological systems that are worthy of the following conservation measures:

z A municipal planning process with foundation principles grounded in natural
resource oversight;

Regulatory oversight and innovative land use planning techniques;

z
z Land protection measures such as conservation easements and open space
requirements; and

z Simple sound property stewardship.
This definition of open space for conservation purposes acknowledges the symbiotic
relationship with other forms of open space. This includes active open space like the
town common (Colburn Park), recreation fields, and recreation paths. It also includes
open space elements that are integrated into the built environment such as vegetated
parking lot islands, rain gardens, and greenways. The Lebanon Open Space Plan
focuses primarily on the open space resources outside of the built environment, while
strongly endorsing the sound management of other forms of open space in accordance
with the recommendations of various studies, reports, and planning documents such as
the recreation master plan, development regulations and zoning ordinance.

Environmental Benefits
Open space helps provide the ability for natural processes to function and thrive,
supporting the intricate natural resource web of flora and fauna, preserving
biodiversity, and maintaining healthy natural systems. It acts as a circulatory system
for natural processes such as wildlife movement and hydrological flows. Open space
provides general environmental services such as erosion control, flood water retention,
groundwater recharge, watershed protection, etc.
Open space also has ecological functions providing habitat for plant and animal
life, and supporting biodiversity. The undeveloped landscape provides for important
wildlife habitat and helps to maintain a diverse and healthy environment. There
are approximately 1,900 species of plants and 17,000 species of animals in New
Hampshire. While many of these species are considered common, it is estimated that
75% of the habitat for rare, threatened or endangered species remain unprotected and
vulnerable to development.
Forested open space also provides an important source of renewable energy and
carbon storage – key factors in slowing the rate of climate change. Open space is
critical for supporting the adaptation that many species will face as habitats are
impacted by climate change.
Social Benefits
Patches and corridors of open space interspersed throughout the built environment
weave the fabric of the city together. Together they add natural beauty, character and
uniqueness to the landscape. The larger open space patches typically found on the
edge or beyond the built environment provide residents and visitors with places for
outdoor recreation, including hunting, fishing and other traditional uses.
Open space offers opportunity for many different types of active and passive
recreation, which has positive benefits for the health and well-being of residents.
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It provides places for people to interact socially. Open space also allows people to
increase their awareness of the natural environment through outdoor education and
field research programs.
Open space offers scenic and aesthetic enjoyment. It also preserves the community’s
heritage by protecting historic and archaeological resources. These benefits help
maintain the community’s character, support tourism and enhance quality of life.
Economic Benefits
It is difficult to quantify many of the public benefits that open space provides in
monetary terms. In some instances, it is possible to express the natural process values
of open space in the dollar terms of traditional economic analysis. For example,
there is the income derived from sustainable timber harvesting and local agricultural
production on open space lands. An analysis completed for the Society for the
Protection of New Hampshire Forests in the late 1990s found that more than $3.6
billion dollars of income and more than 60,000 jobs were directly attributable to open
space-based economic activities in New Hampshire at that time.
Another direct benefit are the avoided costs as a result of open space protection. An
example of this would be the avoided cost of flood damage when open space land
provides flood storage and reduces the extent of downstream damage. Or the avoided
cost of replacing a public water supply when open space provides protection from
contamination and groundwater recharge around a wellhead.
Open space also offers indirect economic benefits. It can positively impact surrounding
property values and benefit local businesses by spurring economic activity within the
surrounding area. According to the National Association of Home Builders (in the
Business NH Magazine, October 1998), it is not uncommon for the value of building
sites to be enhanced by 15 to 20% in the vicinity of park and recreation areas. The
increased value to the landowner is also shared by the municipality, because as relative
property values are higher, then assessed valuations and tax revenues will also be
higher.
Communities increasingly consider the opportunity cost of losing open space to
development, especially residential development. As detailed in the University of New
Hampshire Cooperative Extension report “Does Open Space Pay?” (Auger 1996), open
space land uses are often a net asset to communities, typically generating much more
revenue than they cost in terms of services provided. Residential development, on the
other hand, generally costs a community more in the way of services than it generates
in tax revenues. While commercial and industrial land uses tend to result in a net
gain in tax revenues, such development may provoke a need for more housing and
increased loss of open space unless satisfied with infill and redevelopment.
Traditional arguments on the behalf of open space planning have not rested upon
economic considerations. Rather, they have been founded upon the need for protecting
environmentally sensitive lands, the need for public recreation facilities, and the
attractiveness and ecological importance of green spaces.
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Figure 1. Historical changes in
forest cover show that reforestation
of abandoned farmland from the
mid-19th through the late 20th century
has provided a second chance to
determine the fate of the region’s
forests. Recent trends show the loss
of forest throughout the region.
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Population and Housing Growth
The number of people living in Lebanon increases each year although the rate of
population growth has slowed markedly over the past several decades. The city has
been adding about 60 new residents annually this decade (2010s) – a population
growth rate of less than 0.5% a year.
Lebanon has been adding housing units at a faster rate than residents in recent years
as the average household size has been falling. On average, 70 housing units were
created in the city annually during 2010s. Given the recognized shortage of housing
in the region, it is anticipated that the demand for housing will remain strong in this
decade. That demand is being driven by growth in the regional economy with much of
the associated job creation occurring in Lebanon as described below.
The location of new residential development is the most important factor as it relates
to impacts on open space. Compact housing development that occurs as infill or
redevelopment within the urban core has far less impact than low-density suburban or
rural residential development.
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The statewide trend of increased footprint and land consumption for single-family
homes does appear to be occurring for new homes located outside the urban boundary
in Lebanon. However, that trend is being offset by the shift from single-family home
development in rural areas to multi-family development within the city’s urban
core – serving as yet another compelling benefit of directing the housing growth
to within the urban areas. With appropriate design measures such as provision of
green infrastructure, the city can benefit from the vibrancy that new housing brings to
existing neighborhoods and can avoid impacts to open space areas. For this reason,
the city’s Master Plan identifies compact and infill residential development in the urban
core as the desired vision for the future.
Economic Growth
The city added 2.9 million square feet of non-residential space between 2000 and
2018. The city has approved more than 2 million square feet of non-residential
development that has yet to be constructed. This suggests that the rate of nonresidential development will remain strong for the foreseeable future.
Lebanon’s topography, combined with the proximity to transportation, sewer and
water infrastructure, has directed most non-residential growth to land within or in
close proximity to the urban core – thus avoiding the adverse impacts of rural sprawl
and fragmentation. However, the majority of recent non-residential development
has occurred on previously undeveloped land (greenfield development), as opposed
to redevelopment (brownfield development). The cumulative impacts of this pattern
of development can degrade the quality of surrounding natural areas. The Centerra
Business Park, Airport Business Park, DHMC campus, Etna Road light industrial uses,
and commercial development along Route 12A are all located on former natural open
space or agricultural land.
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How much open space does a community need?
There are a number of factors to consider when determining the quantity, type and
location of open space land appropriate for a community. A more diverse portfolio of
protected lands (high elevation, forests, floodplains, wetlands, shorelines, agricultural
lands, etc.) enhances the environmental, ecological and climate benefits of open space.
Protecting land dispersed around the community will ensure that more residents
have access to open space near their homes. Where there is a denser pattern of
development, public open space becomes critical for quality of life – providing urban
residents with places for outdoor recreation and enjoyment of nature. Further, there
may be specific resources within the community of scenic, cultural or historic value that
merit protection through open space conservation.
Historic Open Space Protection
Fortunately for Lebanon, there has been a pattern and trend of land conservation
efforts occurring simultaneous with development over the past several decades. In
1980, there was about 100 acres of city-owned, permanently protected open space in
Lebanon – 40 years later, there are nearly 2,000 acres.
Private land has also been protected by property owners either voluntarily placing
conservation easements on their land or permanently setting aside land as conserved
open space as part of a residential development. Approximately 1,200 acres of
privately-owned open space was protected as of 2019.
The 3,221 acres of public and private open space protected from future development
represents approximately 12% of Lebanon’s total area. Geographically dispersed
around the city, these open space lands include a variety of landforms and natural
communities.
Future Open Space Protection
While Lebanon’s open space protection efforts have been effective to-date, there
remain significant resources vulnerable to future development. The 2010 Natural
Resource Inventory and 2016 Wildlife Corridor Assessment include specific
recommendations for further open space protection and other measures to retain or
enhance the function and values of the city’s diverse ecosystems.

z The 2010 Natural Resource Inventory identifies 73 significant ecological areas
(SEAs) that, due to their sensitive nature and unique set of natural resource
characteristics, require special consideration. The SEAs represent less than
10% of the city. Nearly all the city’s rare and endangered plant species are
contained within these lands, and virtually all of the rare wildlife species
depend upon them. The Inventory recommends that the SEAs be priorities
for conservation due to their ecological integrity and ecosystem services.
Currently, 28% of the SEAs are within protected open space areas.

z The 2016 Wildlife Corridor Assessment focused on 17 priority wildlife crossing
areas. It found that recent development has reduced potential crossing areas.
Unfragmented blocks of habitat are becoming isolated as development along
the road networks have built up physical barriers to wildlife. To preserve
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ecological values and functions, the Assessment recommends that protected
open space areas be linked by greenbelts that allow for the movement of
wildlife. Only two of the priority crossing areas currently connect through
protected open space lands.
The guidance that follows in Section Three for establishing goals, benchmarks and
a methodology for prioritizing the city’s open space protection efforts builds upon
the recommendations from the Natural Resource Inventory and the Wildlife Corridor
Assessment. It is also consistent with the land use goals of city’s Master Plan, which
call for most future growth to occur in the urban core.

3. OPEN SPACE PRIORITIZATION
The Conservation Commission has recommended that the City identify, prioritize, and
actively work to conserve land with high-value natural resources that are currently
unprotected. This section briefly describes previous efforts to prioritize open space
for conservation. It then proposes a new prioritization framework that is grounded
in the concept of how much open space is needed, and where are the currently
undeveloped lands located that should be prioritized for conservation.

Historic Open Space Prioritization

In the end, we conserve only what we love.
We will love only what we understand.
We will understand only what we are taught.
~ Baba Dioum, Senegalese Poet

The historic open space prioritization efforts described below are testament to the
desire of Lebanon residents to maintain the special open space and conservation
qualities that are part of the fabric of this community. The information and
recommendations they contain continue to guide present day conservation endeavors.
Grounded in a fundamental bio-diversity conservation planning framework, Lebanon
is positioned to use this information to engage in a very progressive, forward thinking
approach to preserving the functions and values of its existing open space lands, and
maintaining the desired community character.
1996 Conservation Commission Approach
In 1996, the Conservation Commission developed an approach in which they identified
generic land types that were desirable locations for open space preservation. These
were not parcel-specific recommendations, but rather a listing of generic attributes that
were recommended for preservation. The list included:

z Mascoma Lake Shore Lands
z Connecticut River Shore Lands
z Mascoma River Shore Lands
z Flood Plain Wetlands
z Prime Wetlands
z Other Wetlands
z Unique Geologic Features
z Mountain Tops & Ridgelines
z Old Farms and Fields
z Wildlife Habitat and Corridors
z Aquifer Areas
z Mixed and Old Growth Forest
z Land Contiguous to Existing Conservation Land
z Rare and Endangered Flora Habitat
Around the same time, students from the Lebanon High School Environmental Science
class and Students for a Sustainable Future (SFF) teamed up with the Lebanon
Conservation Commission to conduct a poster ballot project. The project sought input
from the community about open spaces in Lebanon. The vote from participating
residents included the following results, listed from most popular to least:
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1. The Mascoma River Shorelands
2. The Connecticut River Shorelands
3. Mascoma Lake shorelands
4. The Landmark Lands
5. Farms
6. Mt. Support and Rix Ledges
7. Blueberry Hill and Hardy Hill areas
8. Daisy Hill area
9. Quarry Hill
10. Class VI Roads
11. Corridors in the City of Lebanon
12. Route 4/Eastman Hill intersection
One of the mutual highlights between these two efforts was that undeveloped
shoreline is both valued, as well as in need of protection as it is often equally prized for
its development potential.
Conservation Commission Periodic Review
The Conservation Commission undertakes a periodic review of City of Lebanon owned
parcels. This exercise occurred in 1993, 2006, 2011, and most recently in 2017. The list
of City owned properties changes over time as privately owned parcels transfer to City
ownership, the result of a failure to pay taxes, gifting to the City, etc.
The results of the 2017 analysis revealed that there are very few, if any, additional
protection opportunities for City owned properties, as many of the properties with
valuable natural resource characteristics are already under some form of protection or
are simply undevelopable. Or the properties are currently developed, typically providing
some sort of infrastructure support to the City, such as the City Landfill, the Wastewater
Treatment Plant, recreation fields, etc.
2010 Natural Lebanon
The 2010 Natural Lebanon – Natural Resource Inventory (NRI) report was completed
to serve as a “framework” planning document, providing extensive descriptive
information associated with the undeveloped natural open space areas within
Lebanon. It is impressively robust as to the level of detail contained within the report,
including the following: a wetland assessment and prioritization; identification of
existing and potential vernal pools; species and habitat types occurring within Lebanon
including rare plants, rare animals, and target species of special concern. It provides
valuable prioritization input, including highlighting priority conservation sites, priority
wetland complexes, and highlighting areas deemed as “Significant Ecological Areas”
(SEAs), as well as Co-Occurrence areas. The proposed prioritization methodology
detailed later within this section includes this information as the core component.
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Lebanon Master Plan
The Lebanon Master Plan – “Lebanon 2030” provides guidance as to recognizing the
role of open space within the community, including highlighting a desirable future
development pattern that emphasizes development within the existing urban cores,
particularly infill development, and avoiding urban sprawl into the rural undeveloped
areas of Lebanon. Chapter 5 (Natural Resources) includes the following key points:

z Recognize that conservation of the natural environment is essential to
maintaining the City’s quality of life and economic vitality

z Conserve open space and maintain the functions of natural systems while
respecting the rights of property owners

z Establish a connected network of open spaces, conservation lands, greenbelts,
and working farm and forest land that is accessible to City residents

How Much Open Space Should Be Preserved?
When considering an Open Space plan and conservation recommendations, one
question that inevitably arises is: How much land is enough? Answering the question
of “how much” can be challenging to provide in the form of a finite figure, as open
space and conservation planning is often as much an art as it is science. However,
there is significant value in setting benchmark for conservation goals as a means to
both evaluate progress and celebrate successes.

z The Society for the Protection of New Hampshire Forests challenged

municipalities to conserve “at least 25% of its lands for a network of trails,
parks, farms, and forests where people can connect with the natural world.”

z Keene, NH set a goal within their master plan of 50% protected land.
z Burlington, Vermont has established a goal of retaining a 20% ratio of

developed land-to-protected natural areas in an effort to ensure that natural
areas are preserved as other land is developed. Their policy states that “for
each four acres of new development, one acre should be set aside by the
developer as a natural area.”
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z The EPA encourages an approach that includes targeted percentages of
developed to undeveloped land that is grounded in scientific rationale
associated with water quality protection.

Prioritization Methodology – The Proposal for Lebanon
The prioritization methodology proposed for Lebanon is framed by the “how much”
open space and the “location” of currently undeveloped lands. This plan recommends
a metric that is a ratio of developed to undeveloped land. Additionally, it is intended
that within this undeveloped, open space mosaic will be a portfolio of natural resource
characteristics that collectively represent and support biodiversity at both a local and
regional scale.
The proposed “how much” is informed by benchmarks proposed within the Wildlands
and Woodlands – A Vision for the New England Landscape report (Harvard Forest,
2010), including differentiating between working woodlands and preserved wildlands.
The proposed identification as to the “location” of such lands is shaped by historic
prioritization efforts, the 2010 Natural Resource Inventory, the 2016 Wildlife Corridor
Assessment, the Lebanon 2030 Master Plan, and enhanced by the integration of,
“The Spatial Solution Methodology” (Forman, Richard, 1996), to create a proposed
blueprint for open space conservation grounded in science and embracing the concept
of biodiversity protection.
The “How Much”
The Wildlands and Woodlands report articulates a vision for the New England
Landscape, including establishing measurable benchmark associated with the overall
goals. It was authored by more than 20 natural resource professionals, including
foresters, forestry professors, natural resource scientist, etc. A review of this document
highlights the similarities between the existing forest to developed area ratio within
the New England landscape and that of Lebanon. The report’s objectives additionally
align with the vision expressed within the Lebanon Master Plan, including: avoiding
sprawl, encouraging infill, and preserving the natural landscape. And perhaps most
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encouraging, the reports vision and goals appear to align with an opportunity that still
exists within the Lebanon community.
The Wildlands and Woodlands vision builds on decades of planning and leaves room
for continued growth and development. It:

z Calls for a long-term conservation effort to retain at least 70% of the region

in forestland, permanently free from development. This would be achieved
through easements from willing private land owners guided with strategic
conservation acquisitions and enhanced economic incentives to retain
forestland. This forested land would be punctuated only by waters, wetlands,
and farmland.

z Strikes a balance between active, long-term forest management and

preservation. Ninety percent of forestland would be expansive “Woodlands”
that are voluntarily protected from development and managed for forest
products, water supply, wildlife habitat, recreation, aesthetics, and other
objectives. Ten percent of forestland (or 7% of the community) would be
“Wildlands” that are established as large landscape preserves subject to
minimal human impact and shaped by natural processes.

Applying the Wildlands and Woodlands vision to Lebanon that aligns with desires
expressed by the community, it would propose that the amount of undeveloped to
developed land within the community not exceed a 78:22 ratio. Furthermore, of the
78% of undeveloped land (20,607 acres), a minimum of 10% (2,061 acres) would
be protected open space managed as “wildlands.” Lebanon’s Farnum Hill property
currently provides 820 acres that would qualify as “wildlands” where logging is
prohibited, mountain bikes and other uses are excluded, and the existing foot trail
network will not expand. Rix Ledges is another 250-acre natural area that could be
managed as “wildlands.” Together these two existing city-owned properties account
for 41% of the fully realized “wildlands” aspired to within the plan.

FOR OPEN SPACE PROTECTION

78%

undeveloped land
20,607 ACRES

TO

22%

developed land
5,812 ACRES



TODAY IN LEBANON

OPEN SPACE BY TYPE

NOT MORE THAN

81%

19%

90%

10%

686 ACRES

undeveloped land
21,293 ACRES

developed land
5,126 ACRES

woodlands
18,546 ACRES

wildlands
2,061 ACRES

currently undeveloped land to
be developed in the future
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The proposed approach for categorizing the Lebanon landscape (e.g. developed,
undeveloped open space, and wildlands) and setting benchmarks for each, serves
to create a portfolio of the various land categories, as well as desired units of
measurement or “metrics” for each. It aligns a local vision with a broader regional
vision that is espoused by forest professionals and grounded in science. It is in concert
with the Lebanon Master Plan’s Future Land Use map, adopted by both the Lebanon
Planning Board and Lebanon City Council. This vision focuses on the preference
for “brownfield” development and establishing a benchmark limit on “greenfield”
development. This vision does not attempt to address the desired or optimal level of
growth within the existing developed areas, opting to simply encourage the Planning

BENCHMARK


Lebanon is currently at a 81% undeveloped to 19% developed land ratio. The
78:22 ratio benchmark could accommodate existing development projects currently
underway, as well as provide an opportunity for a small amount of continued
development in the more rural undeveloped areas into the foreseeable future. However,
it would require the vast majority of future development projects to be urban core infill
and redevelopment, which is the form and pattern of development called for in the
city’s Master Plan.

TODAY IN LEBANON

Additional development demands will be
met through infill and redevelopment in
alignment with the Lebanon Master Plan.

19,866 ACRES 1,427 ACRES
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Board and City Council to periodically engage in that assessment, as informed by the
residents of Lebanon and the capacity of existing infrastructure.

LARGE PATCHES
The large patches of natural areas in Lebanon are bounded by roadways or other forms of
development. The quality of the natural habitat provided increases with distance from the edge effects
of traffic and other human impacts. The interior or core areas of the large patches are particularly
noteworthy, as documented in the NRI report. Fragmentation of large patches is considered a serious
threat to regional biodiversity and a leading cause of species extinction.

This approach represents an achievable, realistic scenario for Lebanon, supported by
continued conservation efforts, and a continued trajectory of redirecting growth to
the urban cores. It mimics the desires repeatedly expressed by Lebanon residents of
promoting vibrant development centers while keeping the surrounding natural lands in
their existing state.

An assessment of Lebanon’s large patches has included an edge to perimeter ratio, as well as core
area assessment. The concept being that a large patch providing significant core area with low edge
to perimeter ratio is one that offers more “buffering” from edge disturbance. For example, the scarlet
tanager is an interior nesting bird and as such, seeks habitat within the interior core area of a forest.
Predation is an edge effect that is decreased as the distance is increased from the edge. “Umbrella
species” such as bobcat, bear, or moose, require large patch habitats, and by maintaining these species
habitat requirements, habitat is provided to multitudes of species with smaller habitat requirements,
hence the concept of an umbrella species.

The Where or What Open Space Lands
If the 78:22 ratio benchmark is to be realized, it would be logical to engage in
an assessment of the natural resource value and ecological richness of existing
undeveloped lands to identify the lands best suited to being designated, and
potentially protected as, woodlands or wildlands. The descriptive information contained
within the Lebanon NRI and Wildlife Corridor reports can inform this assessment and
provide a decision-making model that is grounded in ecological principles.
The Spatial Solution Methodology. To describe the prioritization methodology in
a “science based” narrative, one could simply state the goal is to preserve the existing
biodiversity of the community. To apply the concept of biodiversity in a conservation
planning context, Landscape Ecologist, Richard Forman of Harvard University has
shown that “there are spatial land-use patterns that make good ecological sense and
that will conserve the bulk of nature and natural processes in any landscape or major
portion thereof. These patterns will not protect every species, every soil particle, every
nutrient concentration or every portion of water bodies, but the spatial pattern will
conserve the bulk of the attributes, as well as the most important ones.”

The Landmark Lands, Rix Ledges, Greater Bass Hill, Mt. Tug, and Hibbard Brook Headwaters provide
some of the most notable large natural area patches within Lebanon. It is important to note that many
of these extend into the neighboring communities, highlighting their role and value at a landscape
scale.
The interior portions of large patches are logically good candidates for the wildland category of natural
open space, in which human disturbance is avoided to the greatest extent possible.

VEGETATED CORRIDORS

Forman’s Spatial Solution to Conservation Biodiversity describes both indispensable
patterns that occur within a landscape, as well as strategic points. The following
section will provide a description of the indispensable patterns and strategic points, as
well as provide the specific examples of such occurring within the Lebanon landscape,
as gleaned from the NRI report. The intent is to utilize this framework, in addition
to the information contained within the NRI and Wildlife Corridor report to guide
conservation planning efforts.

Vegetated corridors occur along major streams and rivers (e.g. riparian corridors), providing hydrologic
and ecologic benefits such as:

z Controlling streambank erosion;
z Reducing mineral nutrient and other substance inputs to streams;
z Providing shade and fallen branches for fish habitat;
z Providing leaves and branches as the base of aquatic food chains; and
z Protecting conduits for species moving along the dendritic system (Binford and Buchenau,
1993; Malanson, 1993).

Methodology Summary
To summarize, the proposed approach for maintaining the existing, vibrant,
undeveloped open space landscape within Lebanon, includes achieving a desired ratio
between developed and undeveloped lands, as well as utilizing a landscape scale
framework approach for general guidance, and existing detailed natural resource
information for more direct action as part of the general planning process. For the
proposed approach to work, it is essential that the Lebanon community embrace the
overall value of achieving the stated conservation vision and engage in a “planning”
process that is far more inclusive and innovative than simply relying on the traditional
techniques of deploying regulation or purchasing properties as a means to preserve
open space. [continued on page 11]

LEBANON OPEN SPACE PLAN
a strategy for integrating and advancing efforts to conserve the city’s ecological integrity

Both width and connectivity appear to be key variables determining the effectiveness of stream
corridors.
Lebanon’s undeveloped riparian corridors are identified as a top priority within the NRI, due to
the functions and values they provide and the development pressure or general disturbance they
experience. Lebanon has adopted a local riverbank protection district as a regulatory approach to
conserving the integrity of these features, but additional conservation measures are likely needed to
maintain the full spectrum of habitat functionality provided.
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CONNECTIVITY BETWEEN LARGE PATCHES

STRATEGIC POINTS IN A LANDSCAPE

Wide connected corridors or, in some locations, a scatter of small patches are keys to effective
movement of species between large natural-vegetation patches (Harris and Gallagher, 1989; Saunders
and Hobbs, 1991; Noss, 1993a; Forman, 1995). The movement of species among large parches
enhances recolonization following local extinction, reduces the probability of inbreeding depression and
decreased genetic variability, and spreads risk in case of severe disturbance to a patch.
The NRI report identifies 65 wildlife crossing sites occurring within Lebanon. Of these, 17 were selected
for additional habitat availability assessment as they had one or more of the following attributes:

z They were identified as a wildlife crossing area in the 2008-2010 NRI
z They had a high spatial or temporal species crossing frequency as determined in the field
during the wildlife assessment portion of the NRI

z They abutted at least one unfragmented area of at least 500 acres
z They included ‘pinch points’ along roadways subject to potential development
The 2016 Wildlife Corridor Report details the descriptive assessment of the seventeen, including: the
general direction of travel for the crossing animals, the width and type of crossing, the traffic volume
of the roadway, the primary species using the crossing site, and the unfragmented landscapes they are
moving between. Detailed recommendations for improving each crossing area are provided, as well as
the additional prioritization that includes categorization as either “major” or “best.”
The Mt. Support wildlife corridor highlights the challenges to preserving the viability of these features.
The area is appropriately zoned as a high-density residential district due to its close proximity to
a major employment center and it is experiencing significant development pressure that has the
potential to adversely affect wildlife movement. The opportunity does exist to combine a coordinated
development review process, with desired site design, to provide an opportunity for both needed
housing and the continued viability of this existing wildlife crossing.

BITS OF NATURE ACROSS THE MATRIX
Where the surrounding matrix is ecologically unsuitable or less suitable than the large patches, small
patches and/or corridors scattered over the area provide several key ecological benefits. These include:

z Protecting rare habitats and species outside the large patches;
z Providing stepping stones for species movement in all directions;
z Breaking up extensive stretches of matrix to reduce wind or water erosion; and
z Providing heterogeneous conditions throughout the landscape as a hedge against disturbance.
These features likely require the greatest oversight and active management as they won’t have the
recognition to generate the level of awareness and response the more easily identified large patches
or prominent vegetated riparian corridors experience. Lebanon’s requirement that large subdivisions
provide 50% open space area, as is generally described as a conservation development design
approach, is one planning tool that could be utilized to conserve the “bits of nature.” Transitioning
from large subdivisions occurring within existing natural open space areas, to infill or redevelopment
would be even more effective.
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Strategic points in a landscape are those locations whose ecological importance is
exceptional and long term. Examples include:

z Content of location, including the only vegetated patch, or perhaps the only
high elevation undeveloped ridgeline point within a urban setting.

z Flux centers where movements or flows are concentrated, such as a
migration route, or intersection of a network

z An especially sensitive habitat or location that if altered, has a long recovery
time

Examples of Lebanon’s strategic points, as highlighted in the NRI report, would
include rare, threatened, and endangered species; critical or “best” wildlife crossings;
high value wetlands and vernal pools; exemplary natural communities; prime
farmland soils and soils of importance; surface and ground water; flood plain forest
and other high value natural community types; and Significant Ecological Areas
(SEAs). SEAs are “those sites that, because of their sensitive nature and unique
resource characteristics, require special treatment in terms of long-term conservation
and/or protection from human impacts.” SEA’s are significant because they represent
land that contains the highest value natural resource aspect of a given area. Within
the boundary of an SEA is one or more valuable elements that exist only by virtue of
a unique combination of environmental conditions.
The co-occurrence layer generated for the NRI combines important species, habitats,
and natural resources together, yielding a “snapshot view” of locations where
these attributes overlap. This information presents an additional opportunity for the
identification of strategic points.
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The traditional planning process reacting to demands of growth and resultant
adverse impacts on open space are evident up and down the East Coast, from New
Jersey, to the communities in Southeastern New Hampshire. Sprawling subdivisions,
filled wetlands, forest fragmentation, increased impervious pavement, and roadway
construction, has devastating impacts on the natural systems within communities. With
the wealth of knowledge existing within the current day planning profession, and the
conservation/planning tools that are available, there is a real opportunity for Lebanon
to secure a different outcome. Directing future growth to within the urban core
areas and the redevelopment of existing properties, combined with and a continued
recognition of the value provided by maintaining the natural open space areas,
including sound management decisions, affords the ability to achieve a healthy balance
between development and conservation. The following section provides strategies to
be utilized to achieve such.

Land Use / Land Cover Type Map
LebanonGIS
Areas colored yellow to green are undeveloped
forestland, protected open space, and working
lands. Areas colored orange, brown and gray are
developed. Blue areas are rivers, streams, ponds
and wetlands.

Biodiversity can be defined as the variety and variability
among living organisms and the ecological complexes
within which they occur (US Congress Office of
Technology Assessment, 1987).
Dr. Reed Noss, a renowned conservation biologist,
defines biodiversity as “the variety of life and its
processes. It includes the variety of living organisms,
the genetic differences amongst them, the communities
and ecosystems in which they occur, and the ecological
and evolutionary processes that keep them functioning,
yet ever changing and adapting.”
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4. OPEN SPACE MANAGEMENT STRATEGIES
Meeting Lebanon’s benchmark of 78% open space to 22% developed area will
require the continued use of standard conservation measures and implementation
of the planning practices espoused in the Lebanon Master Plan. If the community
is to continue to grow, it is imperative that infill and redevelopment be the guiding
principles for future development. The 78-22 benchmark accommodates a limited
amount of residential development outside Lebanon’s core areas. The remainder of
the development, including non-residential growth, should occur within the core
areas. That is sensible not only to meet the objectives of this plan, but for prudent
fiscal reasons such as limiting the cost of municipal operations and infrastructure
construction.
Businesses initially locate, expand, and thrive in Lebanon for the community’s quality of
life, which includes the natural landscape surrounding the existing built environment.
That growth drives demand for more housing and services. Paradoxically if that growth
continues to convert undeveloped land to developed land, it can undermine the quality
of life that made the community attractive to employers and residents in the first place.
Lebanon can have both a vibrant economy and open space preservation if the city’s
planning and development process is successful in directing growth to appropriate
locations within the community.
Beyond promoting infill and redevelopment over sprawl or greenfield development,
Section 3 detailed a methodology for identifying and prioritizing undeveloped land
in the city for protection based on its ecological functions and values. It recommends
that the city’s open space include both working woodlands and wildlands – areas
established as landscape preserves subject to minimal impact and shaped by natural
processes. Further, Lebanon will consider worthy land conservation efforts in all its
sections and neighborhoods. Widely-dispersed conservation lands will help maintain
wildlife corridors and will provide immediate access to open space for city residents.
This plan recommends the following general strategies to achieve Lebanon’s open
space objectives.

Public Education and Outreach
Educating residents about the value of Lebanon’s open space resources and how those
resources improve the quality of life in the community is essential to build and sustain
support for land conservation efforts. City residents must have opportunities to become
better aware of and informed about the beautiful places and important resources
found in Lebanon, and how those resources contribute to quality of life, environment,
and the economy. With this knowledge and insight, residents will better appreciate
the diversity of the city’s landscape and understand the importance of long-term
protection.
Partnerships
Public education is partly the responsibility of the Lebanon Conservation Commission.
However, every effort must be made to work in partnership with the Lebanon

Planning Board and City Council, as well as the many state and local agencies, nongovernmental and education organizations that share an interest in land conservation
and stewardship. Partnerships help to spread the workload, cost, and message to a
broader constituent base. The Conservation Commission may also be able to draw
upon citizens with specific interests, talents and skills, who are willing to volunteer
their time to broaden the Commission’s capability and capacity in this regard.
Programs
The Conservation Commission has a solid history of organizing on-going education
programs concerning the City’s natural areas. The “Wild About Lebanon” guided walks
and hikes provide people with an opportunity to experience first-hand the rich diversity
of scenic and rare resources available in the City. The Conservation Commission is
interested in developing additional programs, such as an annual amphibian crossing
project, a volunteer trail stewardship program, and a range of workshops and
educational events designed to engage the public and improve the stewardship of both
public and private open space properties. Other potential opportunities to educate the
public include creating education programs through the local schools and developing
or expanding collaborative working relationships with other organizations dedicated to
conservation education.
Mapping and Signage
While the city already provides trail maps for the public open space properties, the
information about those properties on the City web page could be expanded and
enhanced. Continuing to install kiosks at trailheads and trail markers/signage can
enhance the experience of exploring these properties, as well as attracting additional
users.
Property Owner Outreach and Recognition
Land conservation is often a reactive process; individuals and institutions marshal
effort and money to protect property when it is placed on the open market for sale or
development appears imminent. A more effective and coordinated approach would
be for the Conservation Commission to proactively reach out to landowners whose
properties fall within the City’s natural resource priorities before they decide to sell or
develop their land.
This outreach can take the form of both education to encourage private conservation
efforts and information about sound land-management practices. Information about
the many conservation strategies currently available and the organizations that
practice them can help large landowners plan for a future that will both meet their
own economic needs and protect the City’s natural heritage. If landowners have this
information in advance, they are more likely to practice responsible land management
and to be receptive to conservation-minded alternatives to conventional development
options.
As part of the City’s outreach activities, the owners of properties that possess
important conservation value should be identified and informed about the important
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resources on their property, the benefit those resources provide to the community, and
things they can do as stewards of these resources to maintain or enhance these assets.
These options could range from limiting development on the property (conservation
easements, transfer of development rights) to preserving a buffer space around
sensitive areas or educating landowners about land use impacts, such as mowing or
“brush-hogging”, on particular species. These owners could also be made aware of
the opportunities provided by Lebanon’s Open Space Trust Fund. The Conservation
Commission should build funding for these activities into their annual budget.
There are numerous property owners in Lebanon who have been responsible stewards
of important resources – some for multiple generations – and can serve as examples.
To the extent possible, the City should seek ways to recognize these private stewards
for the service they are providing the community.

Regulatory Protection
Regulatory measures are a cost-efficient means of land preservation, and can be
extremely effective in curbing sprawl and protecting land if implemented in accordance
with the City’s open space priorities. Lebanon’s Zoning Ordinance, Site Plan Review and
Subdivision Regulations, and the Capital Improvements Program can all be utilized to
influence the location and intensity of development within the City.
Planned Unit Development
The current Zoning Ordinance already contains provisions for Planned Unit
Developments or Cluster Subdivisions that are intended to preserve significant natural
land features and/or open space by providing greater development flexibility. In return
for setting aside a percentage of the land as permanent open space, the landowner
can still receive the allowed density for the entire parcel and may also benefit from
reduced development costs. The City requires such conservation developments under
certain circumstances to ensure that open space is preserved at the same time as
development is approved.
Dimensional Standards and Parking
The current Zoning Ordinance also provides for dimensional requirements, including
minimum lot size, minimum yard requirements, maximum building coverage limitations,
and even minimum parking requirements. The City should consider developing and
incorporating a Maximum Lot Coverage limitation to ensure that a portion of all lots
remains as greenspace. In addition, because a significant amount of lot coverage
is typically associated with parking, the City should develop Maximum Parking
Requirements and allow for reductions in parking provided on site. Encouraging
adjoining properties to share parking may also help reduce impervious surface in the
City.
Increasing the maximum height of buildings should be evaluated and incorporated
within appropriate zoning districts as that measure could support reducing the overall
footprint of development projects. The high density Residential One (R-1) district,
as well as the CBD, LDD, and Industrial districts are likely the most logical places to
increase building height.
Innovative Land Use Planning Techniques
Incorporating additional innovative land use planning techniques, such as those
promoted by the New Hampshire Department of Environmental Services, the NH
Association of Regional Planning Commissions, NH Office of Strategic Initiatives,
and the NH Local Government Center should be assessed and adopted as deemed
appropriate. Examples would include lot size averaging, density transfer credit, urban
service districts, etc.
Overlay Districts
The current Zoning Ordinance contains several Overlay Districts, which are intended
to provide an additional layer of review and protection for certain natural or cultural
resources, including wetlands and flood plain areas. The City should review the
advisability of incorporating additional Overlay Districts, where warranted, to protect
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additional resources deemed important by the community. Examples include a steep
slope, a source water, aquifer, and ridgeline overlay protection district.
Road and Driveway Standards
Regulating the length as well as the design of private roads or driveways would
significantly reduce the fragmentation effects on open space areas. For generations,
interior forest areas as well as ridgeline areas remained in a natural state as it was
simply cost prohibitive to construct roadways to access these areas. In recent years,
there has been an emerging trend to locate homes in such locations for the privacy and
views they may afford throughout the Upper Valley. The edge effects of development
in interior forest areas will contribute to the degradation of some of the highest value
open space areas in the city and region.

Acquisition of Property or Property Rights
Some undeveloped lands that offer high-quality natural resources must be permanently
protected. Without such protection, there is no guarantee that existing open spaces
will remain in their current state. Indeed, there is much evidence indicating that
unprotected lands will ultimately be converted into residential and commercial
development. The acquisition of easements, which are legal rights in land that may
restrict development, preserve a view, etc., can be used to protect natural resources.
Easements are attractive when the owner of a property wishes to continue some level
of activity or use of that property, such as when a farmer continues to grow crops on
farmland. Easements also allow property to remain in private ownership and, therefore,
they allow families to transfer conserved property from generation to generation.
Alternatively, conservation can be achieved by “fee simple” purchase, which transfers
ownership of the entire parcel to a municipality or land trust with the placement of an
easement occurring subsequently.
When high-value open space lands are available for purchase from a willing seller,
the City and its partners should make a reasonable effort to conserve these lands
through direct acquisition, easement, or another established protection mechanism.
Undeveloped parcels containing high-value resources should be a conservation priority
for the City. This policy will simultaneously maximize conservation funds and naturalresource benefits.
However, it is important to reiterate that the focus on high-value lands does not
preclude conservation of lesser-value properties. For example, the prioritization of large,
contiguous parcels does not mean that small properties should be eliminated from
consideration. Some flexibility can be maintained by introducing weighting factors
into the resource analysis where the community feels that certain natural features
or functions are particularly sensitive and significant. With this flexibility, parcels
containing an especially rare or valuable resource, but which lack the co-occurrence of
other resources, can still receive a relatively high priority ranking by the City.
The legal cost associated with creating an easement, as well as associated endowment
fees, could be a barrier to a willing landowner. The City or other partners may be able
to provide financial assistance as needed to cover the cost incurred by a property
owner when placing an easement on their property. The Conservation Commission
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has recently initiated a campaign to inform landowners of this proposed partnership
concept.
To facilitate the acquisition of properties, as well as the partnership funding concept
for the placement of easements on private property when deemed appropriate, the City
should continue to support the funding of Lebanon Open Space Trust (L.O.S.T.) fund.
These funds should be used to leverage other sources of funding, including state and
federal grants and appropriations, and private donations. In addition, the City should
develop and maintain a reference list of private, state, and federal funding sources to
support acquisition, planning, and management activities.
The City should continue and enhance its marketing and outreach strategy to connect
with interested landowners. These outreach strategies should encourage the voluntary
donation of land or easements. The City should develop informational and educational
materials concerning the potential benefits of donations and work closely with other
existing entities engaged in land preservation.

Summary
Areas of open space are an essential element of every successful community. As noted
in the previous sections, open and green spaces offer a host of environmental, social,
and financial benefits. Protection of open space has been an interest and objective of
the City for many years. Pressure to develop existing open space and sensitive areas
will continue to mount as Lebanon becomes built-out and development seeks out
increasingly sensitive and marginal sites.
While Lebanon welcomes new development, it must be guided into areas that are
best suited and desirable – not just those sites that remain undeveloped. For this to be
effective, the City should approach this challenge from two fronts:

z Identifying those areas where new and more intensive development is
welcome and encouraged; and

z Identifying those areas that should be protected over the long term - the
purpose of this plan.

Open space protection in Lebanon embraces the reality that not all lands can or even
should be protected from development. As a regional growth center, Lebanon must
find a balance between conservation and continued development that addresses the
needs of the City’s diverse population – present and future.
Lebanon’s plans for the future must encourage the continued revitalization of areas
within the built-up core areas of Lebanon and West Lebanon. Furthermore, by
encouraging and accommodating more development, and at higher densities than in
surrounding communities, Lebanon will also play a very important role in protecting
open space and working lands throughout the region.

Photo: Keith Garland
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ADDENDUM: CITY OF LEBANON CONSERVATION PROPERTIES

More information about the city’s conservation properties, including trail maps, is available on the city website.
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Boston Lot Lake, the centerpiece of this property, was formed in the early 20th
century when a dam was built to create a 45-acre reservoir that served as the
water supply for West Lebanon until the early 1960s. The lake sits at the bottom
of a bowl ringed by forested ridges, which lends the site a ‘back country’ feeling
despite its proximity to the Route 10 corridor and Dartmouth Hitchcock Medical
Center (DHMC). Several small streams flow into the lake and it discharges from
the dam spillway through a stream to the Connecticut River. Outcrops of bedrock
(primarily Lebanon granite), large glacial boulders and steep ledges are common.
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The Boston Lot is forested with sugar maple, beech, red oak, hemlock and white
pine predominating. Several large ‘specimen’ trees that have survived past logging
remain. Wildflowers and ferns abound. The woods are abundant with wildlife
including migrating and resident birds, and the lake contains a variety of fish
species including perch and bass. More detailed information about the natural
resources found on the property is available in Natural Lebanon.
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The property’s original 330 acres were permanently protected in 1996 through
a conservation easement held by the Society for Protection of New Hampshire
Forests. Dartmouth College gifted the city an additional 108 acres in 2009 that
expanded the property to the west towards Route 10. The property and its network
of trails is accessible from the parking area adjacent to the Wilder Dam on the east
side of Route 10, the water tower access road west of DHMC, the Indian Ridge trail,
the Sachem Village trail, Dartmouth College’s Landmark property trails, and several
other trails on private property.
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FARNUM HILL
PRESERVE

FARNUM HILL RESERVE
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864 Acres of Conservation Land
& 5.7 Miles of Trail
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This upland forestland on Farnum Hill, historically part of a large farm, was
preserved as a natural reserve largely through the efforts of the Dr. W. Myric Wood,
Jr. family. The land was transferred to the city in 1982 with support from multiple
funding sources.
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Farnum Hill is a north-south ridge with three distinct summits – South Peak being
the highest point at 1,336 feet. Trails climb steep terrain and run along the rocky
ridge. There are magnificent views in all directions from numerous points along the
ridge. The terrain varies from gentle slopes to steep ledges. Several small streams
flow intermittently from the ridge to lower elevations Boulders carried by glaciers
from the Quarry Hill – Boston Lot area, mainly granite and some the size of cars,
are found throughout the reserve.
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The area around Farnum Hill is rich in early Lebanon History. King’s Highway, the
first planned colonial road in Lebanon, is now a class A trail running along the
north boundary of the reserve. During the 1800s and the early part of the 1900s,
most of this area was pasture. Old fence lines and stone walls abound. Some old
fence boundaries represent abrupt changes in the stages of forest regrowth. Recent
tree harvesting has also altered uniform growth patterns.
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Most of the reserve is forested by typical upland forest stands of mixed hardwoods
and hemlock. There are pure stands of white pine, red oak and hemlock. The
hemlock stands provide deer with winter yarding areas. Native wildflowers such as
trout lily, bunchberry, wintergreen, pyrola, Pointed-leaved tick-trefoil, yellow violets
and Canadian mayflowers may be found in the reserve. Wildlife species are diverse
and abundant. These include white-tailed deer, bobcat, rabbit, fisher cat, red fox,
raccoon, ruffed grouse, woodcock, several kinds of woodpeckers, hawks, barred
owls, and many songbird species.
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GOODWIN
CONSERVATION
AREA

108 acres of Conservation Land
& 2.8 miles of trail

GOODWIN CONSERVATION AREA
108 acres

Goodwin Conservation Area abuts Storr’s Hill Ski Area and offers recreational
opportunities year-round. The popular Exercise Trail with 17 exercise stations
follows Great Brook and opened in 1980. In the winter months, cross-country ski
trails loop along the hillside. Edmund and Dorothy Goodwin donated the 108-acre
property to the City of Lebanon in 1974 to be used solely for recreation purposes.
The park is located on the north slope of Storr’s Hill, extending from Great Brook
to the Townsend property. Many small boulders accent the hillside; most soils
are well drained. Small springs and several intermittent streams are located on
the hillside. Running along the base of the hill, Great Brook has several erosional
features. Small waterfalls and many potholes - some the size of bathtubs – are
located near the bridge at the school street access. Potholes are formed in the rock
streambed by the abrasive action of rocks, pebbles and sand in the swirling water.
Several good – sized wading pools are located along the stream with “Scrape
Bottom” being one of the most popular on hot summer days. Stream flow is usually
sufficient to maintain pool levels throughout the summer.
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The forested slope is dominated by young to medium aged northern hardwoods
and hemlock with areas of thick vegetation and slash, the result of recent logging.
The hardwood vegetation is particularly well-developed upslope. Hemlock becomes
especially prominent down along the brook at the base of the hill. Wintergreen,
trailing arbutus, and pipsissewa are also found near the brook. By contrast, many
of the interesting spring herbs are best developed under hardwoods: trout lily, red
trillium, wild leek, blue cohosh, wild ginger, toothwort, avens, jack-in-the-pulpit,
wood anemone, liverwort, pink ladyslippers and sharp-leaved hepatica. Storr’s
Hill is also of botanical interest and harbors a number of rare plants and several
concentrations of spring wildflowers.
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BAKERS CROSSING CONSERVATION AREA

16 acres | 0.5 miles of trails

5 acres

This unmanaged forestland property is located along the Connecticut River
adjoining the Chambers Memorial Preserve property (together they protect nearly
one mile of river frontage). Access is from East Wilder Road from a small parking
area with a kiosk just north of the road terminus. The trail along the river is
relatively flat, providing an easy stroll for viewing the river. A visible segment of
the historic “Old Horse Trail” is located near the eastern boundary of the property,
connecting with present day Wildwood Road.

The property is located along the Mascoma River near the intersection of Hardy Hill
Road and Riverside Drive. The small parking area provides access to the riverwalk
trail head as well as a scenic view of the Packard Covered Bridge and Mascoma
River. The Lebanon Rotary club has been actively managing the parking area for
several years, including the maintenance of planters as well as general clean-up
tasks.
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The property was transferred to the city by Harold and Lorraine Slack in 1992 as
part of a subdivision open space agreement.
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The city bought the property in 1989 from Alana Cole with multiple public and
private funding sources including the proceeds from the sale of timber off the
Boston Lot. A conservation easement held by the Society for Protection of New
Hampshire Forests permanently protects the property.
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The property features a variety of geomorphic features of glacial origin. The wooded
ridge along the Connecticut River is an esker, formed by glacial debris, after the
last glacier receded. The property is comprised of three distinct wildlife habitats:
shoreline habitat; riverbank floodplain forest consisting of white and red oak
species; and hemlock-hardwood-pine forest along the eastern edge of the property
where the topography slopes on the esker. Dogwoods are found in the moist soils
near the river and the woods are home to numerous wildflowers including fringed
polygala, wild sarsaparilla and pink ladyslippers. The property also overlays a highyield aquifer and its conservation has protected the quality of the groundwater.

The scrub/shrub field as well as the floodplain forest along the river’s edge provide
valuable habitat for migratory birds, butterflies, and other small animal species. The
property offers access for fly-fishing and is a favorite location for bird-watchers.

BAKERS CROSSING
CONSERVATION AREA
5 Acres of Conservation Land
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CHAMBERS
MEMORIAL PRESERVE
20 Acres of Conservation Land
& Trail

Hilltop Dr

CHAMBERS MEMORIAL PRESERVE

SIGNAL HILL

19 acres

220 acres
Memorial
_ Plaque
^

Signal Hill is so named because it was part of a chain of hills and mountains where
colonists would signal using semaphore arms in daylight and fires at night during
the Revolutionary War period to warn residents of approaching British forces. The
property was later home to several small-scale kyanite and copper mines, and then
was farmed.
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Chambers Memorial Preserve is a 19-acre park accessed via Wyeth Road to
Faraway Lane. Trails pass by a kettle pond, through a wildflower meadow, and go
down to the Connecticut River. The park was dedicated in 1973 to the memory of
William Chambers, MD, a respected physician and naturalist. The Connecticut River
Watershed Council transferred ownership of the property to the City of Lebanon
and gave a conservation easement to the Society for the Protection of New
Hampshire Forests in 1997.
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The property features a variety of geomorphic features of glacial origin. The
wooded ridge along the Connecticut River is an esker, formed by glacial debris,
after the last glacier receded. The small pond near the entrance to the park is an
example of a glacial feature common throughout New England – a kettle hole
pond – which was created when a block of ice surrounded by debris melted away,
leaving a depression that filled with water.
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SIGNAL HILL
CONSERVATION AREA

The large amount of edge habitat supports a variety of plant and animal life. Plants
include Bird’s eye speedwell, blue-eyed grasses, blackberry and blueberry bushes,
goldenrod, Canada mayflowers, clintonia, wild strawberries, purple violets, and
wild sarsaparilla. The park is also home to deer, bear, red-tailed hawks, chipmunks,
squirrels, foxes, woodcock, and songbirds.
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220 Acres of Conservation Land
& 1.5 Miles of Trail

Varied habitats support a wide array of plants and animals. The park is home to
chipmunks, foxes, frogs, waterfowl and songbirds. White pine, hemlock and white
oak dominate the forest, while dogwoods are found in the moist soils around the
pond. The meadow and woods are home to numerous wildflowers including fringed
polygala, white and purple violets, wild strawberries, hawkweed, pinks, yellow
rattle and pink ladyslippers.

Old logging trails travel uphill with beautiful overlooks through two large fields
and dense pine woods to a small clearing affording views of Croydon Mountain,
Mount Ascutney and Blueberry Hill.
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The park was acquired by the City of Lebanon Conservation Commission in
cooperation with the Upper Valley Land Trust.
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INDIAN RIDGE
CONSERVATION AREA
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INDIAN RIDGE
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The approximately 237 acres of conserved land are part of a larger parcel owned
by Dartmouth College. The existing property easement was generated as part of
an agreement between Dartmouth College and the Town of Hanover. The trails on
this property connect to the DHMC trail system, the Boston Lot trail system, as well
as to the Sachem Village neighborhood. The views from the ridge include various
Vermont peaks, as well as Dartmouth’s Baker Tower.

The property is located along the eastern edge of the Central Lebanon city limits.
The original property was subdivided to allow the City of Lebanon to purchase and
conserve the undeveloped portion of the land as a natural area. The 15+ acres was
purchased and protected using the Lebanon Open Space Trust fund.

Indian Ridge
Conservation Area
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The property is primarily forested, with species including red oak, white pine,
eastern hemlock, red maple, and to a lesser extent, sugar maple, white ash,
yellow birch and hop hornbeam. A small red pine plantation exists near the end
of Reservoir Road. The eastern hemlock along the northern boundary offer great
wintering area for deer. There are also approximately 3 acres of open fields.
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LEBRUN MEADOW
22 Acres of Conservation Land
& Migratory Bird Habitat

LEBRUN MEADOW

ro Rd

STARR HILL CONSERVATION AREA
Starr Hill, named for the family that farmed this land, is located centrally in the city
of Lebanon, southerly of the Interstate 89 corridor, and northerly of the Alice Peck
Day Hospital. The history of the protection effort for this property extends back
to 1991 when the first two parcels(15.2± acres in total) were conserved as part
of a neighborhood initiative, led primarily by Laurel and Sid Letter. Present day
protected acreage includes 36 acres.

Ice

Ho
u

se

22 acres

Rudds
bo

36 acres

o
NH R

ute 4

The Lebrun Meadow property was purchased by the City of Lebanon from
the Eugene D. and Valma M. Lebrun Trusts using the City’s conservation funds
(Lebanon Open Space Trust). The City was awarded a grant from the State of
New Hampshire’s Water Supply Land Grant Program to offset the purchase and
conservation of the property. The parcel extends in an east-westerly direction
between Dartmouth College Highway / NH Route 4 and the northwestern edge of
Mascoma Lake.
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Beaver Pond

Northern Rail Trail

The forested hill top property includes many interesting ecological and geological
features, including vernal pools, small palustrine wetlands, large boulders, forest
seeps, and a diverse mixed forest of both coniferous and hardwood species
including some incredible hemlock, red oak and sugar maple legacy trees.
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36 Acres of Conservation Land
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Trail access is found at the ends of Wheatley Street (a parking area and kiosk is
located here) and Eldridge Street The Laurel Letter Loop Trail provides access to
most of the property, including a section along the top of the ledges. Along the
western edge of the property is an access point to the extensive trail system on the
APD/Woodlands property.

The open fields on the property were historically hayed by a local farmer but are
now on a four year brush-hog rotation so as to maximize the wildlife habitat
diversity. Recreational users of the adjacent Northern Rail Trail can enjoy the
sounds of birds as the property provides a buffer from the noise from traffic on Rte.
4. The protection of this property provides valuable water quality protection to
Mascoma Lake.
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In 1998, local efforts succeeded in the City’s acquisition of this parcel,
and in turn being permanently conserved via an easement with the Upper
Valley Land Trust. The property contains a nondescript trail that descends
through the woods to the dramatic True’s Brook, which drains much of
southwest Lebanon.
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The True’s Brook gorge drops some 50 feet in elevation along 700 linear
feet of shoreline, including three dramatic overlooks, and a long popular
local swimming hole. There is a variety of aquatic, riparian, and upland
species sharing this relatively small area.
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TWO RIVERS
24 acres

This parcel’s earlier use as sand/gravel pit and construction dump belies
natural community on the rebound. It was acquired by Upper Valley Land
Trust in 1989 and transferred to city of Lebanon in 1990. Trails provide
access to both the Connecticut and Mascoma River, including their
confluence. The functioning floodplain forest contains species such as
basswood, aspen, and white oak, as well as the recent plantings of elm
trees with assistance by the Nature Conservancy. Wildlife on this property
include mink, fox, beaver, and deer.
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