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Lebanon’s Landscape

Introduction
In the City of Lebanon we
are consuming land and
habitat resources at a
steadily increasing rate.
The daytime population of
the City of Lebanon is
climbing, causing an increased pressure on the
land.
Along with the community, the Lebanon Conservation Commission, the
Lebanon Planning Board

Inside this Document:
and the Lebanon Planning Office will play key
roles in determining how
and where land will be
developed, and how the
possibilities for conservation can be applied across
our landscape.
As you will see in the
coming pages, there are
various types of protection of the existing open
space in Lebanon. You
will see the types of land
that are important to be

conserved, how much of it
is presently conserved,
and recommendations for
what conservation options
are available to the city to
preserve open spaces.
For the purposes of this
report, Open Space is defined as land that is not
developed and is encumbered by some type of protective mechanism such
as deeded open space, a
restrictive covenant, or an
easement.
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Points of interest:
• Lebanon’s population is predicted to grow at a rate of 12
percent per decade.
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• Lebanon is now 26 percent
developed, the Lower Connecticut River Catchment
area being the most devel-
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oped at 52 percent.
• Currently, only 9 percent of
the land in Lebanon is permanently protected open space
(2,337.4 acres).

Catchment Areas
A catchment area is a section of
land where water from rain and
snow melt drains downhill into a
body of water, such as a river or
lake. The catchment area includes
both the streams and rivers that
convey the water as well as the
land surfaces from which water
drains into those channels.
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A catchment area acts like a funnel,
collecting all the water covered by
the area and channeling it into a
waterway. Each area is separated
topographically from adjacent basins by a geographical barrier such
as a ridge, hill or mountain, which
is known as a water divide.

There are 8 catchment areas in
Lebanon, each defined by evaluating the sub-watersheds and collapsing them to a logical conclusion. As
is evident from the map below, the
catchment areas emanate from and
propagate into other communities.
This is particularly true of the
Mink Brook, which crosses into
Hanover, and the Mascoma Lake
area, which flows from Enfield.
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Why Conserve Open Space in Lebanon?
Just as animals need large unfragmented blocks of habitat, people need certain types of open space
as well.
This open space is used
for a variety of purposes including
environmental health and recreation.
Quality of open space is just as important as the quantity. “The quality of open space seems to have an
influence on the willingness to pay.”
Rouwendal, J. a. (2008, January). CPB Discussion Paper. Retrieved April 21, 2008,
from
Centraal
Planbureau:
http://www.cpb.nl/eng/pub/cpbreeksen/discus
sie/98/disc98.pdf. Willingness to pay is

one’s willingness to pay more for
real estate that is adjacent to or has
access to open spaces. The quality
and the quantity of open space both
contribute to this willingness. It
also includes one’s willingness to
pay a premium for municipal activities that preserve open space such
as annual contributions to an open
space fund and funding of the conservation commission.
A prime example of quality versus
quantity is wetlands. While wetlands are valued for both water
quality and habitat value, their
value as open space lacks the recreation component. The inverse is
also true. Areas that contribute
recreational values may not have
value to preserving environmental
health and habitat. An example
would be a ball field that has value
for recreation and to some degree
air quality, but may not have values in terms of preserving water
quality.
In addition, open space and “pocket
parks” should be connected in some
way through pedestrian/bike pathways. A “pocket park” is a small
park or piece of open space accessible to the general public.

In general, as “patch size” of unfragmented land decreases, so does the diversity of
native wildlife (species shown are for illustrative purposes only) From: NEMO

Where possible, open space and
pocket parks and similar lands can
contribute to protecting our water
resource by being intended to filter
stormwater runoff and help to keep
nonpoint source pollution from our
waters.
Large tracts of useable space are
generally preferred to smaller
tracts for use as wildlife habitat.
Within Lebanon city limits, as of
2003, there were 12 documented
blocks of unfragmented land measuring over 500 acres in size.
According to

DeGraaf, R.M. and D.D.
Rudis. 1986. New England Wildlife: Habitat,
Natural History and Distribution. USDA
Technical Report NE-108. Black bears

require a home range of 19,200
acres.
This is the largest home
range requirement of the large forest mammals. Next is the moose
which can require up to 12,800
acres and the bobcat at 5,760 acres.
Each catchment area has a different need for open space. Areas that
have a large amount of development or are zoned for high density
development, need to have a proportionate amount of open space to
preserve the environmental quality
of the area. Areas that are already
rural and zoned to remain so already have a certain degree of open
spaces that are owned by individuals.

12 documented blocks of unfragmented land
Indian Ridge/Boston Lot/Landmark
Rix Ledges/Mount Support (includes Hanover land)
Signal Hill (includes Hanover land)
Hardy Hill (includes Hanover land)
Mount Tug (includes Hanover land)
Moose Mountain (includes Hanover, Canaan, and Enfield land)
Shaker Mountain/Smith Pond (includes Enfield land)
Methodist Hill (includes Enfield land)
Great Brook/Morgan Hill (includes Plainfeld land)
Slayton Hill/Goodwin Park/Storrs Hill/Daisy Hill
Farnum Hill
Southwest Lebanon/Apple (includes Plainfield land)

3,150 ac.
1,008 ac.
1,770 ac.
789 ac.
1,370 ac.
7,693 ac.
8,205 ac.
2,101 ac.
3,887 ac.
1,160 ac.
1,225 ac
1,917 ac.
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Types of Conservation Land in Lebanon
There are many ways in which land
can be conserved for enjoyment by
current and future generations.
Each method of conservation has its
own set of complexities. In Lebanon there are lands protected by
conservation easements, deed restriction, and open space set asides.
A conservation easement is a legal
agreement between a landowner
and a land trust or government
agency that permanently limits
uses of the land in order to protect
its conservation values. Lands protected by conservation easements in
Lebanon comprise nearly 2,338
acres total. Some of the easements
are held by the City, some by nonprofit organizations, and some are
combinations thereof.

part of a project approval.

parcel or portion thereof.

In Lebanon, certain types of developments are required to set aside a
percentage of the whole parcel to be
preserved as permanent open space
governed by an owner’s association.
Open space set asides refer to properties under the control of a owner’s
association or similar entity that
restricts intensive development of a

Public Lands have varying degrees
of protection depending on which
agency holds the lands and under
what circumstances they were acquired. Generally speaking, land
acquired under a municipal open
space program offers the most protection.

Acres of Protected Land

0%
15%

Conservation Easement
Set Aside Sub Div OS

Deed restricted parcels are those
parcels which do not have a conservation easement, but whose deed
restricts the use of the parcel in
the future. Examples of deed restrictions are lands that are encumbered by a building restriction as

85%

Deed Restriction

What is Development Threatening?
It is clear from the evidence that
development has affected the habitat in each of the catchment areas.
As we will see in the coming pages,
we are developing the City of Lebanon at a rate that can only be sustained for a given period of time,
given the land area available. Once
we arrive at the end of that time,
there will be nothing left to develop
and the developments that do exist
may be less desirable with no green
spaces left around them.
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Habitat values of particular land
types and for particular species are
outlined on the next page. According to the New Hampshire Natural
Heritage Bureau there are a number of important species in the City
of Lebanon that are worth protecting. (see Other Rare or Endangered Species below.)
We must work as a community to
preserve Open Spaces for habitat or
the pattern of fragmentation will
continue. “The cost of land protection will only become more expensive as “sprawl zoning” puts an ever

increasing pressure on
spaces.” Steel, J. (1999). Losing

open
Ground.

Lincoln: Massachusetts Audubon Society.

The Route 120 Corridor Wildlife
Evaluation preformed by New
Hampshire Fish and Game Department showed us that many habitats, such as deer wintering areas
and Black Bear crossings, are being
infringed upon by human development. It is unclear how large the
undeveloped land for wildlife needs
to be in order to be effective, but it
is clear that travel corridors are
critical.
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Land types
spring ephemerals that
It is unknown whether these comcomplete their life cymunities have been lost.
cles early in the spring
before the trees have
These two above mentioned comfinished leafing out.
munities, according to the New
Some herbaceous speHampshire Natural Heritage Bucies, such as maidenreau, have not been checked since
hair fern and blue cothey were originally found, somehosh, are restricted to
times more than 50 years ago, so
very rich conditions.
we do not know the status of these
Among the many rare
populations. These populations
plant species sometimes
have not been reported to us in the
found in this commulast 20 years. These populations
nity type are ginseng
may still be present, but field surRich Mesic Forest
(on the State threatNew Hampshire Division of Forests and Lands
veys are necessary to confirm their
ened List and found in
Natural Heritage Bureau
survival.
Leban o n )
Goldie's fern, sweet
On the States’ list of land types of
cicely, and squirrel
very high importance which are
corn (also on the
currently found in Lebanon we find
State
threatened
the Rich Mesic Forest. These are
List and found in
hardwood forests growing on soils
Lebanon).
with relatively high levels of moisture, mineral nutrients, and highquality organic matter. Rich Mesic
Historically
there
Forests grow at a faster rate than
were also Rich Oak
other forest types and may have
Rocky Woods and
about twice as many species of
Northern
Hardherbs and shrubs. The dominant
wood-Black
Ashtree is most often the sugar maple,
Conifer Swamps in
usually accompanied by white ash
Lebanon, but none
Rich Oak Rocky Woods
and basswood. Herbaceous species
have been docuNew Hampshire Division of Forests and Lands
in the understory include many
Natural Heritage Bureau
mented in 20 years.

Other Rare or Endangered Species
The New Hampshire Natural Heritage Bureau keeps track of species
which have been identified in various communities. There are several
species, listed below by degree of
imperilment, which have been identified in Lebanon over the last 20
years:
Ginseng, a herbaceous perennial
in the ivy family and considered of

the highest importance.
Showy Orchis, a beautiful pink
orchid and Squirrel Corn, a wildflower, and both are considered to
be of Extremely high Importance..
Hackberry, a deciduous tree in the
elm family, Stickseed, a sticky
burred plant, Barren Strawberry,
is a low, spreading plant with

showy yellow flowers, and the Cobblestone Tiger Beetle, a predatory beetle with bulging eyes are
considered to be of Very High Importance.
And finally the Bald Eagle, the
national bird of the United States.
This bird of prey has a national importance in our landscape and considered to be of High Importance.
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Statistics
Lebanon’s popurational devellation has inopment of suitcreased
modable lands.
estly over re15,000
cent
decades.
Housing is not
Lebanon’s poputhe whole story
10,000
lation
grew
of development
77.69
percent
in the City of
overall during
L e b a n o n .
5,000
the period 1930There has been
2000 from 7,073
a steady issuto 12,568. Beance of commer0
tween 1990 and
cial and institu1930 1940 1950 1960 1970 1980 1990 2000 2005 2010 2015 2020 2025 2030
2000 population
tional permits
increased by 3.2
as well. While
percent
from Source: US Census and NHOEP Projections 2010-2030.
the City tracks
12,183
to
the numbers of
12,568.
Lebapermits issued,
non’s
future
it does not track
population
is
the acreage of
6,600
projected
to
land utilized by
6,400
grow at a slow,
each approval.
but steady pace.
6,200
New
HampBecause
the
6,000
shire Office of
City
does
not
5,800
Energy
and
currently track
P l a n n i n g
5,600
the amount of
(NHOEP) pro5,400
land lost to dejects Lebanon’s
velopment we
5,200
population
to
have attempted
2000 Census
2008
increase
by
to provide an
about 12 peroverview
by
cent over the Source: US Census and City of Lebanon Permit Records
analyzing
the
next
decades
amount of acre(2000-2030). This is significantly
Acres of Development Per
age consumed by development in
greater than the growth experieach catchment area on an annual
Year Per Catchment Area
enced between 1990 and 2000.
basis. This was done by taking the
100.0
amount of land developed since
Based on the US Census and City
1955 and dividing the figure by 53
80.0
Building Permit Data the housing
(the numbers of years we analyzed).
60.0
stock in Lebanon is on the rise. As
Because of the intervals of the data,
the need for housing increases the
40.0
it is not possible to analyze if the
demand for land becomes paragrowth is quickening, other than
20.0
mount, placing pressure on curthe fact that it appears the bulk of
0.0
rently undeveloped land. As you
the growth had occurred between
will see Lebanon is losing land to
1982 and 2007.
development at a quick pace. In
order to preserve the character of
the community for coming generations, it is imperative to preserve
open space while allowing for the

Lebanon Population, 1930 ‐ 2030

Lebanon Housing Units
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Pictures of Selected Protected Parcels in Lebanon

Photos: Courtesy Jenny Bodwell

Goodwin Park

Boston Lot

Bakers’s Crossing

Signal Hill

True’s Brook

Mill Parcel
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Conservation
There are many ways that conservation can occur.
Purchase of
lands, purchase of easements, and
land use & zoning controls are some
examples.

Percentage of Conserved Acreage per
Year
00s
16%

Purchase of the “fee” (title) to lands
to put into conservation may be the
simplest method of conservation.
Through purchasing the land the
City would acquire the property
and possibly place use restrictions
in the deed.
The purchase of easements from
private landowners on property
could serve to preserve open space
and provide for passive light recreation opportunities such as wildlife
observation, walking, biking, and
canoeing.

60s
52%

70s
1%

Land Use and Zoning Controls can
be manifested in a number of ways,
to include: Natural Resource Overlay Districts, Agriculture Friendly
Zoning, and Conservation Design
Ordinances or combination thereof.

most viable, investment in conservation within the various catchment areas should be equalized.
While the city currently holds a
large amount of permanently protected acreage in the Upper Connecticut and Blood Brook areas,
there is a lack of protected acreage
in the Lower Connecticut and Mascoma Lake areas.

Utilizing whichever option is the

Based on acreage the majority of

Percentage of Protected Land
in each Catchment Area
30%
25%
20%
15%
10%
5%
0%

90s
30%
80s
1%
the Open Space in Lebanon was
acquired prior to 1970. However,
there was a large boom in the 90s
when seven parcels were acquired.
The Master Plan recommends that
the City continue to place 100% of
the revenue from Current Use Penalties into the LOST fund. This
fund will enable the Conservation
Commission to continue to acquire
parcels for Open Space preservation.

The Master Plan suggests that the
City of Lebanon acquire easements
on Tipping Rock ( to the east of Boston Lot), Rix Ledges (near Route
120), Devil's Kitchen (located between the present Mascoma River
and Sunset Rock Road), and Granite Flumes (south of Tipping Rock)
to protect the unique geological features of those areas.

Percentage

It also recommends that the City
adopt a policy whereby the Recreation Department and Conservation
Commissions as well as the School
Board are notified when the City
acquires or decides to sell property,
or when land is offered to the City.
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Map of Conservation Lands in Lebanon
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Development
New development in Lebanon is
applying pressure to the open space
resources in our community. There
are many ways that development
can threaten open space. The first
is obvious; direct land transformation. However, “development often
has effects beyond the visible footprint of an office park, housing subdivision, or strip mall. Paved surfaces produce runoff that may be
contaminated with road salt, oil,
and other pollutants. Use of fertilizer on lawns and the resulting runoff adds excess nutrients to ponds
and rivers. Domestic pets can harass or kill wildlife. Roads divide
forests and introduce edge effects
such as the proliferation of invasive
species and increased predation.”
Breunig, K. (2003). Losing Ground: At What
cost? Lincoln: Massachusetts Audubon.

Development also applies pressure
to water quality. Water quality is
especially important in Lebanon
because the watershed we live in is
also the one we drink from. “The
estimated value of public water service relying on New Hampshire’s
surface water is significant. Water
Utilities Using Surface Waters Annual Economic Impact in New
Hampshire [are below in Millions
of 2002 Dollars]
Direct Sales
$151
Total Sales
$276-$301
Household Income
$75-$147
Jobs 1,900-2,600 full and parttime”
Shapiro, L. a. (2003). A Study of the Economic Values of the Surface Waters of New
Hampshire. Concord: New Hampshire
Lakes Association.

The chart, Percentage of Development Over Time, shows the progression of development over the
last 53 years. The aerial photo interpretation for 1955, 1974, and
1982 was performed by the Department of Forest Resources at the
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Development and Open Space are
not mutually exclusive interests,
for Open Space can add value to
Development interests.

University of New Hampshire.
From this chart we can glean which
catchment basins are the most developed and during which time period that development primarily
occurred. For this analysis only the
land that is actually developed has
been included, not entire parcels.
As you can see, the Lower Connecticut catchment area is the most
developed, consistently growing
over the last 53 years.
You can also see that the development in the Mink Brook catchment
area has primarily occurred in the
last 25 years with the development
of the Dartmouth-Hitchcock Medical Center and Centerra.

It is important to note that not all
catchment areas may be accurately
depicted, in that they lay partially
within another community (Mink
Brook and Mascoma Lake) and at
this time we are only able to analyze data for Lebanon.
We are developing at a rate of almost 371 acres per year. That
means that almost 371 acres (1.4%
of the City) of open space is being
consumed each year by new development, be it building or other impervious areas.
It appears from the building permit
data that this development has
been relatively even over the last 12
years that we have been keeping
track. However the building permit
data only shows the number of permits, not the amount of land consumed or preserved by each development.

Percentage of Development Over
Time
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%

2007
1982
1974
1955

Source: Department of Forest Resources University of New Hampshire with
2007 updates by the City of Lebanon.
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Map of Developed Land in Lebanon
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City of Lebanon

51 North Park Street
Lebanon, NH 03766
Phone: 603-448-1457
Fax: 603-442-6141
E-mail: planning@lebcity.com

We’re on the Web
www.lebcity.com

The City of Lebanon was founded in 1761 (just a town
then) and was settled later that year. It's location at the
confluence of the Connecticut River and the Mascoma
River made it a prime location for the transport of resources and provided an easy energy resource for running
mills.
The region has a rich history in textile manufacturing and
was still heavily reliant on the textile industry as recently
as 40 years ago. The evolution of the railroads running up
and down the river, as well as to Boston helped to solidify
Lebanon's success in the textiles industry. Lebanon began
recruiting and attracting clean, high-technology industry
to replace the failing mills and railroads. As a result, we
are now home to software companies, high-tech manufacturers, and Dartmouth-Hitchcock Medical Center. We are
also home to the most technologically advanced plasma
cutting technology companies in the world. Our close
proximity to Dartmouth College and its Amos Tuck School
of Business Administration and Thayer School of Engineering has helped us to create a fast moving, leading edge
environment for entrepreneurs. Our location at a crossroads (Interstates 91 and 89) and easy access by rail and
air continue to be a vital element in the continuing evolution of Lebanon.

Conclusion
As Lebanon’s population is projected to grow at a rate of 12 percent per decade, the demand for
both development and open space
will continue. It is critical that the
City learn to balance these demands so that the value of development, both residential and commercial, is increased by the presence of
quality open spaces.
As we were able to see, there are
some areas of the City that have
great amounts of open space, while
others are lacking. The Conservation Commission should focus its
efforts on both the quality of open
space it seeks to protect and the
quantity in each of the identified
catchment areas.

Through the planning process,
natural communities in need of protection should be identified, and
goals set for their protection. The
goals can be further defined in the
Open Space Plan and the Master
Plan. This process would then lead
to strategies for the implementation
of the preservation goals.
The first step of examining Lebanon's landscape has shown us how
much of the City is developed and
how much is preserved. This examination proves that additional
information is needed through
mechanisms such as the Natural
Resources Inventory (Phase II) to
develop the goals for the City’s open
space. It also demonstrates the
need for balance between preserva-

tion and good development through
appropriate land use and zoning
controls.

Development and Open Space are not
mutually exclusive, it takes a insightful
community to plan for both.

