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For the past 15 to 20 years in New Jersey, there has been an increasing shift away from
considering land as a platform on which we build structures and carry out activities, and toward
looking at land as part of a highly reactive system within which this construction and those
activities take place. In this time of increasing awareness of the vulnerability and importance of
the environment within which we live, it is imperative that the natural resource base of the

community be understood and that it serve as one of the principal supports upon which the future
land use plan rests.

Since the adoption of the 1989 Master Plan, the Liberty Township Environmental Commission
has prepared an Environmental Resource Inventory. This document incorporates information on

geology, soils, wildlife, historic sites which was not available at the time the Master Plan was
prepared.

The information that follows is from the Environmental Resource Inventory and other sources
and was proposed as an amendment to the 1989 Master Plan.

The conservation element of a Master Plan comprises an identification and an analysis of the
natural resource base, its strengths and weaknesses, along with a consideration of open space and
recreation activities. In New Jersey the understanding of the importance of environmental issues
related to development has grown from a near indifference to its effects to an understanding that
not only should the impact of a given development proposal be considered but also, the
cumulative impact of development proposals over a period of time or within a geographic area.
Planning is now looked at on a regional basis. Planning areas, defined as watersheds, air sheds

and commuter sheds have replaced the traditional emphasis on political boundaries as delineators
of planning interests.

Liberty Township is in a position to capitalize on the mistakes of and lessons learned by other
municipalities in the State and in the Nation, as development has not had a significant impact on
the township to date. New Jersey is the most densely populated state in the country. As a result,
the issues of the inter-relationships of people, their constructed support systems and the natural
environmental as come more sharply and earlier in focus than is the case elsewhere in the United
States. With that having been said, the newly updated resource maps which are made part of this
Conservation Element will provide the township with a general overview of the make-up of the
township and further support adopted reduction of the densities of residential development. Of
particular emphasis in this element are a review of topography, geology, soils, water resources
generally and natural communities. These elements, taken together, are evaluated for their
strengths and weaknesses and as they relate to the overall development objectives of Liberty
Township. This element is consistent with the Environmental Resources Inventory adopted by
the Township Environmental Commission and seeks to further the environmental objectives
which, in of themselves, contribute to the quality of life in and the township.
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Topography is a critical element in the consideration in municipal planning to the degree to
which the land slopes has a direct impact on issues such as storm water runoff, vegetative
stability soil stability. Additionally, slopes and ridge tops are areas which are often the focus of
development activity and should be protected from excessive disturbance.

A review of Exhibit 3, TOPOGRAPHY AND STEEP SLOPES, shows that the Township is
widely varied in its physical character. The area of Townsbury, in the vicinity of the Pequest
River, as well as Great Meadows, are relatively low lying and flat, whereas the remainder of the
township is for the most part comprised of northeast, southwest running ridges in particularly the
Jenny Jump mountain system, Danville Mountain, Mount Mohepinoke and High Rock. From a
quantitative prospective, elevations in the township range from approximately 1,120 feet above
sea level in the Mount Mohepinoke and Danville Mountain areas to a low of approximately 450
feet above sea level at the Pequest River’s intersection with the Liberty Township / White
Township municipal boundary. The extremes of elevation are found in the immediate vicinities
of Route 46 and Quenby Mountain Road (Mount Mohepinoke) and Danville Mountain Road and
Mountain Lake Road, and in the Mountain Lake community (Jenny Jump and High Rock
Mountains) .The developed road network clearly has been influenced by the topography with
the principal roadways avoiding the steeper areas and running, to the greatest extent possible,
with the contours. Based on the shading of the map, the areas of greatest concern are those
slopes in excess of twenty five percent. Areas such as this should not be disturbed. Even where
slopes are less than 25%, an emphasis should be placed on a reduction in disturbance and a

greater level of engineering in soil erosion and sediment control techniques where development
is permitted.

52



[image: image4.png]EXHIBIT 3

TOPOGRAPHY AND STEEP SLOPES
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The hydrology of an area is also important as it relates both to water supply (streams and
wetlands being integral parts of the subsurface water supply system), as well as to concerns with
respect to storm water runoff and downstream water pollution. Liberty Township lies wholly
within the Pequest Watershed. Its principle tributary to the Pequest is Mountain Lake Brook (see
Exhibit 4, Surface Hydrology). This brook drains the northern and western portions of the
Township. Great Meadows drains out of the Township into Independence to the north and east

to that area bounded by Danville Mountain and Mt. Mohepinoke. To the west, it drains directly
to the Pequest.

The Department of Environmental Protection has rated the Pequest River downstream of the
Townsbury Bridge as FW2 - trout maintenance. This classification carries with it the
requirement that these waters maintain a high water quality standard as trout are a sensitive
species and require a high degree of dissolved oxygen in the water. This translates to a very low
level of what is known as biological oxygen demand (pollutants) that require assimilation by
bacteria or breakdown through oxidation. Streams, which are not otherwise classified, but which
are tributary to such a stream are also classified at this level.

Accordingly, it is important for Liberty Township, in its future land use discussions, to draft
regulations and permit land uses that will not contribute to degradation of any of the streams
tributary to the Pequest. As the entire Township is within the Pequest basin, this means all
streams, wetlands, and aquifer recharge areas within the Township.

In addition to the subsurface water supply issues and characteristics, the surface water resources
of Liberty Township are highly important. Additionally, they are highly visible. The Township
has made substantial progress in its efforts to improve the water quality of surface resources, in
particular in its largest water body, Mountain Lake, over the past several years. The
Environmental Commission has been instrumental in securing grant monies to study the lake.
From these studies, the issues related to development impact on feeder streams has been
illustrated providing the Township with a better understanding of the weed growth in the lake.

Exhibit 4 provides a picture of the specific surface water systems within the Township. The
systems are comprised of wetland areas, in particular the Great Meadows area and its connection
to surface water bodies (streams, ponds and lakes). It is of importance to protect these areas
from degradation. The State of New Jersey has jurisdiction over wetlands and state open waters.
Under the Freshwater Wetlands Protection Act and the state open water management regulations,
transition areas around wetlands have been established. These transition areas are based on the
importance of the wetlands through the natural populations and flooding issues.

With regard to protection of surface water resources, the Township has the ability to go beyond
the relatively restricted state regulations by imposing greater protections in areas of surface water
features that may not exhibit wetlands, characteristics, i.e. in the vicinity of streams not
otherwise under the jurisdiction of the State.
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[image: image7.png]Whether State or Municipally defined, stream corridor protection zones serve to protect both
water quality and to provide wildlife corridors minimizing the disruption of wildlife habitat
caused by development.
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SURFACE HYDROLOGY
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Geology means “study of the earth”, including the materials of which it is made and the natural
process to which it is subject. These processes, wind and water erosion, stress release
(earthquakes), mountain building, formation of rock, and the changes it undergoes through heat
and pressure, formation of soils, and the growth and decay cycle of the organic community are
continuously at work and must be understood as the parameters within which we are constrained
in the planning process.

The earth is on the order of five billion years old. In Liberty Township, the age records are not
that extensive, going back approximately one and one half billion years. The oldest rock in this
area formed during this Protozoic era of the Precambrian. The Precambrian rock was once
sandstone, shale, limestone and volcanic rock. It was buried deep beneath the earth and
subjected to great temperature and pressure, becoming the gneisses and granites that now make
up Jenny Jump Mountain as well as most of the remainder of Liberty Township. These are
highly resistant rocks, which explains their longevity. (See Exhibit 5, Bedrock Geology and
Abandoned Iron Mines)

Following the Precambrian Era, geologic activity in the region consisted of the formation of a
major ocean basin. The basin began with the formation of shallow, warm seas in which
limestone reefs and lagoon-like mud flats predominated. In another part of the same ocean
basin, deep trenches formed in which large amounts of sediment accumulated rapidly. These
became the slate and shale now present in Liberty. These formations are deeply buried and do
not significantly affect land use in the Township.

However, the formation of the other subsurface elements that make up Liberty Township
continues. Great Meadows was once the bed of a great glacial lake. The sands, silts and clays
that were deposited in the lake by feeder streams, when buried, will become rock (lithely) such
as shale and slate if subjected to sufficient heat and pressure.

The shallow, warm tropical sea was the origin of the rocks we now know as the Kittatinny
Limestone. A period of sea level decline and emergence of sea floor marked the end of the
formation and beginning of the erosion of the limestone. The emergence and erosion of the
Kittatinny Limestone was followed by the deposition of the Jacksonburg Limestone, which
marked the reestablishment of the ocean basin.

This limestone runs generally along the Pequest Valley, lying between the ridge rising from
Route 46 to the north and west and running southeast to the Byram intrusive suite which are a
group of granite cyanite and ostate formations. The specific geologic elements of the bedrock
are described in detail in Appendix A (from NJDEP Bureau of Geology - R. Daulton).
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BEDROCK GEOLOGY AND ABANDONED MINES
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[image: image13.png]Looking at Exhibit 5, it is evident that the Township is comprised of various differing rock types.
There bedrock formations are generally the Pre-Cambrian Crystallines (this is the oldest rock yet
discovered and is part of The Highlands Province), as well as formations laid down more
recently, specifically the Kittatinny Valley Sequence and the Kittatinny Supergroup, generally
Jaid down during the Oridician Period. (See the Geologic Timetable, Exhibit 6)

The rock formations in Liberty Township have a direct effect on topography, water supply and
overall development patterns. Rock that is highly resistant to weathering, remains as high points
in the region whereas rock that is more susceptible to weathering or has been extensively
modified through glaciation will form the lower areas in the landscape. (See also Exhibit 5)

The underlying geology of area provides the most definitive data as to the amount and quality of
water that may be available for consumption. This supply is contained within an aquifer. An
aquifer is a rock formation or other matrix that holds or transmits water in one way or another.
This water is intercepted through a drilled well for water supply purposes. The characteristics of
that water (hardness, iron content, etc.) and the rate at which that water is available, determine
the safe maximum usage of sub-surface supplies.

Exhibits 3 and 5 make it clear that there is a distinct relationship between the types of rock found
within Liberty Township and its topography. Additionally, these maps show that the principal
formation within the Township (underlying approximately three quarters of the township) is that
collection of rock types known as the Pre-Cambrian Chrystallines. These are highly resistant
rocks with very low water yields. They consist of granite and gneiss. This formation exhibits no
primary porosity. That is to say, water is not contained within the rock itself but rather within
crevices, fractures and faults developed in the rock. It is the poorest aquifer in the Township.
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[image: image15.png]In addition to the portions of Liberty Township in the Highlands, there are areas of the Kittatinny
and Martinsburg formations. They are described as follows:

KITTATINNY VALLEY SEQUENCE

The Kittatinny Valley Sequence is next in order of available water supply. It comprises a very
small part of the overall geology within the Township. The remaining principal aquifer group 1s
the Kittatinny Supergroup. This area lies along the eastern and southern boundary of Liberty
Township and underlies Mountain Lake and its downstream discharge. These rock types are
relatively soluble as carbonite formations. As such they are a source of greater and more reliable
water supply as indicated in Table 24.

The most productive rock aquifer in Liberty Township is the Kittatinny Limestone Aquifer

group. This aquifer group is composed of a number of members. Those represented in Liberty
are:

LEITHSVILLE FORMATION

Leithsville Formation (Middle to Lower Cambrian) - Thin to thick-bedded dolomite containing
subordinate clastic rocks. Dolomite in the upper part is massive, fine to medium-grained, pitted,
friable, mottled and medium to medium-dark-gray. A lower dolomite sequence is thin to
medium-bedded, stylolitic, fine-grained and medium gray. Shaly dolomite and clastic interbeds
of varicolored quartz sandstone, siltstone and shale occur throughout but are most abundant in
the middle of the unit. The lower dolomite sequence contains quartz sand interbeds near the
lower contact with the Hardyston Quartzite. Thickness is approximately 800 feet.

MARTINSBURG SHALE AND SLATE

Deposition of the Martinburg Formation shales are not evident as a separate formation in the
Township, and they occurred during the rapid deepening of the ocean basin, when conditions
favorable to the formation of the limestones no longer prevailed. This process continued until
approximately 400 million years ago. This deposition occurred in a place where the great plates
that make up segments of the earth's crust were beginning to converge. These crustal plates, like
great ice flows that collide in an arctic thaw, collided, creating what is known as the Taconic
orogeny or mountain-building episode. The wide ancient ocean basin, piled thick with limestone
of the Kittatinny and the shale of the Martinburg, was caught up in the collision between the
plates. The sediments, formed in the ocean, were in this manner raised up above sea level.

As the Taconic thick accumulation of shale and limestone was squeezed, and folded and uplifted,
the folding process created weakened areas in the semi-brittle sediments. Some of these are

probably reflected in the joints and fractures we see today.

Geologic processes are often cyclical. This region went through another period of ocean basin
formation, deepening, and closing, which culminated about 225 million years ago in what is
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[image: image16.png]known as the Appalachian Orogeny. This last mountain-building episode imposed further
stresses on the bedrock in the area, resulting in more folds, and many faults. Some of these
faults such as the Jenny Jump Thrust, the Shades of Death Thrust, and the Tranquility Thrust
shown on the Bedrock Geology Map, (Exhibit 5) are significant.

These major faults may have important implications with regard to the occurrence of ground
water, radon gas and earthquakes. In addition, many smaller faults formed at the same time,
some of them off-shoots of major faults. These faults often serve as significant zones of ground-
water circulation, and may enhance the water-bearing capabilities of nearby rocks.
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[image: image17.png]SURFICIAL GEOLOGY

Exhibit 7, Aquifers and Well-Head Protection Areas shows the distribution of the glacial
deposits, which are found in Liberty Township. The last glacial period, known as the Wisconsin
Glaciation, covered a substantial area of New Jersey, approximately 10,000 years ago. Theses
sands and gravels were dumped by the glacier as it retreated. As is the case with bedrock,
surficial geologic formations also exhibit a wide range of variability, although in Liberty, this
does not significantly affect their capacity as aquifers.

These glacial deposits are particularly important as they serve as the most productive aquifers in
the area. These are the only aquifers which display “primary porosity”. The other aquifers,
which are rock aquifers, contain water only through crack, crevices and solution caverns. The
rock itself is competent and does not act as a sponge to hold water. These rock aquifers exhibit
what is know as “secondary porosity”.

Liberty Township has few areas of these glacial deposits. This stratified drift material laid down
by the glaciers created the stands gravel aquifer. This formation exhibits primary porosity. Water
is held within the sand structure itself. It is the most highly productive aquifer in the Township
although of limited extent. Recharge to this aquifer is through direct contact with streams, ponds
and lakes. Though this is a highly productive aquifer, it is also the most vulnerable aquifer as the
rapid transporosity of water also permits the rapid transmission of pollutants water quality.

The boundary between Independence Township and Liberty, and the central core of the
Township consist largely of glacial drift (sands and gravels). These overlie the Precambrian
Crystallines, which make up most of the Township. These glacial deposits constitute the best
aquifer in Liberty. They have a higher degree of water storage within the structure of the drift
itself. This is the only aquifer in Liberty, which exhibits what is known as primary porosity — the
ability to absorb water and hold it for eventual extraction through wells or contact with streams
(maintenance of base flow). Recharge to this formation is often from direct contact with streams
and ponds. The principal drawback to dependency on this formation is its vulnerability to
pollution, as with water, pollutants are also rapidly transmitted.

The wellhead protection areas shown in Exhibit 7, along with the other resource maps in this
Element are based on NJDEP data. The areas indicated around the identified wells are illustrative
only. Wellhead protection areas are not as well defined as indicated. This information is provided
only to show that the existing well identified by the State and Liberty Township on Tamarack
Road Department is affected by an area approximately 220 acres or one-third of a square mile
development activities in this area should be considered for their effects on this significant well.

Liberty Township residents and businesses are dependent upon individual wells for water supply
and individual septic systems for sewerage disposal. Accordingly, safeguarding subsurface

water supplies from overuse and from pollution is extremely important in water supply strategy.

A major characteristic of the Township’s directly related to geology is water supply.
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AQUIFERS AND WELL-HEAD PROTECTION
AREAS
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[image: image20.png]The discussion above is provided in order to understand why there are variations in water
availability between various areas of the Township.

All the above data relate to gross water supplies. The figures below are from NJ Bureau of

Geology and Topography and provide a reasonably clear picture of the availability of water in
Liberty.

TABLE 24

WATER YIELD BY GEOLOGIC FORMATION

Formation Maximum* Minimum* Median*
Glacial Drift 30 . 4 20
Kittatinny Limestone 100 Ya 20
Precambrian Crystalline 70 1/8 7

* Gallons per minute

Source: New Jersey Bureau of Geology and Topography
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[image: image21.png]LAND USE IMPACT

In addition to serving as the source for local water supply, bedrock is significantly affected by
faults and its own internal composition. Faults are of concern as they may be the location of the
minor earthquakes, which do occur in New Jersey. They are also the areas in the Precambrian
rock where direct access to subsurface water occurs. This is an important concern, as the
subsurface water supplies must be protected from contamination. Insofar as physical
composition is concerned, the gneiss, slates and shales and limestones are, in order, less resilient
and vulnerability to pollution. In extreme cases, the solubility of limestone has a significant
impact on the ability of the land to sustain development as solution features such as sinkholes
may undermine the soil.

From the data in Table 24, we can see that the glacial deposits serve as the most productive aqui-
fer in the Township. The information in Table 24 also indicates no areas where extremely poor
results were experienced. The Kittatinny Limestone formation exhibits the erratic nature of its
supply although the median yields are the same as the glacial deposits. Although there are
occasional highly productive wells in the Precambrian Crystallines, the vast majority are much
less so with fifty (50%) percent being adequate to marginal.

The Bureau of Geology and Topography in the NJDEP has recommended that both water supply
and the mechanics of waste treatment in the soil be used as the basis for establishing overall
development densities as well as minimum lot sizes. The water supply data in Table 25 are a
reflection of the maximum number of persons per square mile that could reasonably be served in

a given area. This is based on the safe sustained yield of water from the aquifers described
above.

As stated previously, Liberty Township is wholly dependant upon subsurface water supply.
There are no surface reservoirs available. Accordingly, development densities within the
Township should be based on the safe, sustained yield of that subsurface water supply. This
calculation takes into account both soil and geologic data. From a preliminary perspective, the
geology-based data in Table 25 provides a base development density, as a function of the aquifer
character. Although the 1989 zoning scheme utilized the constraints zoning technique, the courts

have not upheld that technique and the traditional zoning approach has been reinstated as part of
this Master Plan.

TABLE 25

LOT SIZE RECOMMENDATIONS

Precambrian Crystallines 3 to 4 acres per dwelling unit
Kittatinny Limestone 1 Y5 to 3 acres per dwelling unit
Glacial Drift 1 to 1 % acres per dwelling unit

Source: Bureau of Geology and Topography, Bulletin #73.
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[image: image22.png]SOILS

Once the topographic character of an area is set through mountain building and subsequent
glaciation, soils begin to form on the rock bed. Soils are extremely important in considering
prospective land uses, as they are the immediate foundation upon which we build, dispose of
septic effluent and depend for agriculture and support of vegetation and wildlife. Soil
characteristics of particular importance are erodability (stability), fertility and permeability (the
ability of the soil to allow water with or without pollutants to pass through its mass). Soils,
which are highly permeable, as is the case with sands and gravels, may permit the transmission
of pollutants directly to ground water supplies and eliminate that supply from use. Other soils
may not permit passage of water or may do so at extremely low rates. These soils are incapable
of accepting septic effluent or supporting reasonable agricultural uses, as they do not give up
water and nutrients quickly enough.

Soil takes thousands of years to form. It is formed most easily on flat areas or depressions where
it may be retained. Conversely, it is very difficult for soils to form on relatively steep areas as it
is constantly washed away by rain, or otherwise disturbed by wind. Restoration of soils once
disturbed is much more difficult on steep slopes than on more level areas.

We begin to see a basic conflict. The best soils for farming (food production) are generally
level. The least costly areas for development are also level with deep, well-drained soils.

A review of the environmental constraints in Liberty Township suggests that 30% of the area of
the Township is severely constrained land, including wetlands, slopes in excess of 25% and the
surface area of Mountain Lake. Additionally, there are lands that are incorporated in Jenny Jump
Park which are not available for development. This area generally not available for
development, does contribute to aquifer recharge and nitrate dilution within the Township.

The recommended approach to future zoning is rooted in the fact that the Township is dependent
upon subsurface water supplies, as reflected in the overall available safe sustained yield water

budget, by the various surficial constraints (slope, wetlands, etc.) and the ability of soils to accept
recharge.

Soils interact strongly with the topographic characteristics of an area. Soils will erode less where

the land is flatter and will erode more readily where the land is more steeply sloping (increased
relief).

Soils in Liberty Township are briefly described in Appendix B. Please note that the symbol for
each is that set by the U.S.D.A. Soil Conservation Service in mapping soils. It is provided for
the reader's convenience in cross-reference.

Soils found in Liberty Township exhibit a wide range of characteristics. This dramatically
affects their reaction to disturbance. Where septic systems are used for waste disposal, the
permeability of a soil, seasonal high water table and depth of the soil are critical. Deep, well-
drained soils with a water table below four feet are well suited to nearly all uses while thin,
clayey (poorly permeable) soils with a high water table are the least desirable.
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[image: image23.png]Exhibit 8 depicts the various soil types with the Township. The soils pattern again follows the
general pattern imposed on the Township via topography and geology.

Exhibit 9, “Farmland Soils and Preserved Farmland” is provided to show a picture of the most
productive soils within the Township.

SOILS AND LAND USE

As we noted earlier, soils determine, to a significant extent, the extent and kind of development,
which may occur in a given area. Where soils are deep, fertile and well drained, farming became
a means by which the hunter-gatherer societies could put down roots and begin to establish
communities.

There are consequences related to soil formation, which go beyond fertility and farming issues.
Land development occurs on a wide range of landforms. Historically, settlers avoided areas
subject to flooding, wetlands, extremely steep slopes and other inhospitable areas. Where they
did build, the construction generally reflected the climatic realities of the area. The early settlers
understood that rivers periodically flood, that disturbed mountainsides may become unstable and
that swamps are not desirable.

The soils that form in these areas give an indication of the climatic effects that caused them to
develop. Flood plains have always been the most fertile farming areas, as rivers deposit silt over
the land each time they flood. The implications of this activity are not only that the receiving
lands are constantly rejuvenated, but also that the sending lands are impoverished at the same
time. Farmers then learned to adopt measures that would minimize the soil lost to runoff. This
was a harsh laboratory as the constant disturbance of the soil in farming makes it highly subject
to erosion.

The minimization of erosion and control of its off-site impact also are important aspects of the
development process that must be addressed. Obviously, the most direct means by which we
may avoid erosion is to avoid disturbance of soils that are inherently unstable. Shallow soils are
often found on relatively steep slopes. When these areas are disturbed, the force of water runoff
is greater than that typically encountered on more level areas. Consequently, more soil is dis-
lodged and carried away to be deposited in streams, lakes, or on flood plains.
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SOILS SURVEY
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FARMLAND SOILS AND PRESERVED
FARMLAND
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[image: image28.png]DEVELOPMENT DENSITIES

As indicated in the prior section, soils are the other important element in determining appropriate
development densities. Over the years since the 1989 Plan was adopted, the New Jersey
Department of Environmental Protection has developed various models based on natural
resources to provide a general guide for development densities based on the ability of those
resources to accept, and process septic effluent.

Exhibit 10, Recommended Septic System Density, shows the range of residential densities based
on soils using the Nitrate Dilution Model developed by the NJDEP. The range of densities
shown within Liberty Township, using conservative inputs, is 2.3 to 2.8 acres per system.

This information, combined with the geologic data, serves as a strong foundation for the
Township’s decision to rezone the majority of its area into two and three-acre zones. We noted
above that the input data for this Nitrate Dilution Model are highly conservative. By way of
explanation, the safe drinking water standard in the State of New Jersey and the United States is
in part, defined as having no more than 10 parts per million (10 milligrams per liter) of nitrogen
as nitrate in water. The input used for this model is 5.2 milligrams per liter, thereby adding a
safety factor of approximately 100% to the safe drinking water standard. Additionally, the
household population used is 3.5 persons per home. This is higher than the average household
size in Liberty Township, which is approximately 3 persons per household. This number is used
in order to better reflect new households being established within the Township in relatively
larger homes.

Soils also serve as a filter for waste disposal systems. However, the biological effect of soils on
septic waste diminishes over time and becomes essentially nil in a matter of three to four years.
Research undertaken by the New Jersey Bureau of Geology suggests that effluent may be safely
introduced into the ground water table if it is diluted to the point where it again becomes potable.
Mathematical models have been developed, which attempt to simulate the natural process.
These models can be useful in determining a desirable overall density of development where
water supply is not an issue. As soils are related to geology, generally forming from the
underlying rock, or by deposition in the case of glacial drift, it is not surprising to find the
recommendations of the Bureau of Geology and Topography are also reasonably close to the
recommendations

which result from out of the nitrate dilution models twenty-four years later. (See Exhibit 10
Recommended Septic System Density).

The recharge-based Nitrate Dilution Model for New Jersey was developed by the NJDEP for
analysis of waste treatment mechanics in the soil. The model incorporates an evaluation of
recharge of storm water to subsurface aquifers, the available water supply that results from the
net infiltration to the aquifer and estimates of safe sustained yield from the aquifer under normal
circumstances. These data provide an insight as to the amount of water available to dilute septic

waste as it issues from the septic drain field and begins to work its way towards the ground water
table.
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RECOMMENDED SEPTIC
SYSTEM DENSITY
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[image: image31.png]If the entire area of Liberty Township were available for development, it would be appropriate to
propose development regulations that would limit development to the above densities. However,
there are substantial areas within the Township, which, because of topography or government
ownership or wetlands character, will not be developed. Accordingly, the base densities
recommended for Liberty Township take into account the topographic, soils and hydrologic
character of the area related to the water supply performance characteristics of the underlying
aquifers. These are offset in part by areas currently developed at densities now considered
appropriate.
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[image: image32.png]NATURAL COMMUNITIES

Wildlife protection is of importance not only to Liberty Township and its immediate environs but
also to the State of New Jersey. Within Liberty Township, there are various locations where
threatened or endangered species are resident. Development of any kind within the Township
will have an impact on wildlife populations.

VEGETATION

In an area as large as Liberty, it is not practical to map the highly variable plant and animal
communities found within the Township. Accordingly, a more generalized approach is taken in
this document. It is recommended that language be included in subsequent development
regulations include the requirement that concentrations of particularly important and protected
species be shown in conjunction with development applications. The following are a series of
habitat designations, with the plant species generally associated with them.

BOG COMMUNITY

Bogs differ from other wetlands in that there is no regular pattern of flooding, as in a marsh, and
soils are highly acid and infertile. A bog is characterized by very poor drainage and incomplete
decay of organic material. These conditions give rise to peat. Bogs are glacial offspring,
depressions with no drainage. Plant life found in this habitat include:

Swamp loosestrife Pitcher plant
Sphagnum moss Sundew
Sedges Leather leaf
Sheep laurel Sweet Pepperbush
Huckleberry Black Alder
Staggerbush Fetterbush
Bog rosemary Labrador Tea
Marsh, chain, and other ferns
Herbs

Tree species include:
Red maple Hemlock
Black gum White pine
Black spruce Yellow bush
Larch Cedar
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[image: image33.png]MARSH, SWAMP AND FLOODPLAIN COMMUNITIES

Many of the swamps found in Liberty are the result of the glaciations which occurred twelve to
fifteen thousand years ago; as former glacial lakes and ponds have been edged by swamp
vegetation. In fresh water marshlands, which exclude aquatic plants found in open waters, the
plant community typically is dominated by one of three plant species - reed grass, cattail, or wild
rice.

Marsh plant species include:

Cattail or Reed grass or Wild Rice

Bulrush Swamp loosestrife
Arrowhead Arrow-arum

Blue Flag Spike rush

Bur weed Water dock
Sedges Touch-me-not
Marsh fern Swamp milkweed

Swamp plant species include:

Yellow birch
Red maple
Ash

Shrub species include:

Alder
Buttonbush
Witch Hazel

Herbs include:

Skunk Cabbage
Spring Herbs
Sedges and mosses

Tulip
Black gum
Basswood

Willow
Spirebush

75



[image: image34.png]MESIC UPLAND COMMUNITY

The habitat classified as Mesic Uplands lies between the wetter lowland bog and swamp
environments, and the drier ridge top and rock face environments. Upland sites retain a good
supply of soil moisture and nutrients. The following plant communities are generally those

found:

Community Mixed Sugar Maple -
Structure Oak Mixed Hardwoods
Tree Dominants Red Oak Sugar Maple and
White Oak many of:
Black Oak
Other Typical Trees Chestnut Oak Sweet Birch
, Scarlet Oak Yellow Birch
: Hickories Basswood
Red Maple Beech
Sugar Maple Ash
- Ash Red Maple
Beech Red & White Oak
Tulip Tree Tulip Tree
Tree Understory Dogwood Hop hornbeam
Sassafras Dogwood
Hop hornbeam Ironwood
Ironwood Sassafras
Shrubs Viburnum Viburnum
Spicebush Spicebush
Others Others
Herbs Many spring Many spring
& fall herbs & fall herbs
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[image: image35.png]HEMLOCK-MIXED HARDWOODS COMMUNITY

A third forest community which may be found is known to exist only in undisturbed areas. The
Hemlock - Mixed Hardwoods Community develops on cooler, north-facing slopes in well-
drained soils. Once a hemlock stand has been disturbed, it does not regenerate. As a result, it is
important that wherever such stands exist, they be delineated as a part of any development
proposal and every reasonable effort be made to protect them from disturbance. Other important
species which should be identified and delineated and incorporated in landscaping plans include
such species as dogwood, mountain laurel, holly and rhododendron. (These can be most
appropriately addressed during the development review period). If for any reason, these areas

are disturbed this type generally disappears, becoming Sugar Maple - Mixed Hardwoods. A
general description of the community is as follows:

Community
Structure

Tree dominants

Other Typical Trees

Tree Understory
Shrubs

Herbs
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Hemlock - Mixed
Hardwoods

Hemlock
and only a few of:

Sweet Birch
Yellow Birch
Basswood
Beech

Ash

Red Oak
Sugar Maple
Red Maple

Few
Few

Few



[image: image36.png]SLOPE AND RIDGETOP COMMUNITY

A significant percentage of Liberty Township is steeply sloping, rock outcrops and ridge tops.
These areas are drier than the mesic uplands for two reasons:

a. Runoff is more rapid on steeper slopes and that which does penetrate through this soil
will evaporate more quickly due to exposure to wind and sun.

b. The soils themselves are thin and do not hold water well.

As a result of these characteristics, this is a harsh, infertile environment. Vegetation found in
these areas is as follows:

Community Chestnut Oak Plants Growing
Structure Forest on Rocks
Common Trees Chestnut Oak Lichen Moss
Red Oak Invasion:
Scarlet Oak Crustose Lichens
Sweet Birch Foliose Lichens
White Oak Mosses
Other Typical Trees Black Oak Herb Invasion:
Red Maple Hair Grass
Hickory Cinquefoil
Black Cherry Sedges & Grasses
White Pine Ferns
Understory Chestnut Sprouts Shrub Invasion:
Laurel Blueberry, Huckle-
Blueberry berry, Laurel
Herbs Few: Tree Invasion:
Wintergreen Pitch Pine
Wild Sarsaparilla Chestnut Oak
Sweet & White Birch
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[image: image37.png]WILDLIFE

Wildlife habitat in Liberty is varied, although less so than the plant communities. Animal
species tend to be adaptable across habitats, particularly within the fairly narrow range of
ecological conditions found in Liberty.

As aresult of the above, the listing below is provided to give a feel for the diversity of species
which may be found within the Northern New Jersey Area, and Liberty in particular.

Black Bear

Muskrat

Opossum

Weasel

Eastern Chipmunk
Shrew

White Footed Mouse
Mockingbird

Wood Thrush

House Sparrow

Black Bird

Cooper's Hawk

Green Backed Heron
Golden Crowned Kinglet
Chipping Sparrow

Tree Swallow

Brown Creeper

Yellow Bellied Sapsucker
American Woodcock
Gray Catbird

Yellow Warbler
Bluewinged Warbler
Rose Breasted Grosbeak
Blue Jay

Deer Mouse

Cardinal

Flicker

WILDLIFE

Common Species

Woodcock

Swift

Downy Woodpecker
Barn Swallow

Common Crow

Catbird

House Wren

Eastern Red Fox

Bank Swallow
Goldfinch

Broad Winged Hawk
Black Vulture

House Finch

Ruby Crowned Kinglet
Carolina Wren

White Throated Sparrow
Evening Grosbeak
Rough Legged Hawk
Rufous Sided Towhee
Scarlet Tanager
Common Yellow Throat
Yellow Rumped Warbler
Veery

Phoebe

Gray Fox

Barn Swallow
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Porcupine

Beaver

Raccoon

Skunk

Mole

Pine Mouse
Nuthatch

Robin

Starling

Grackle

Sharp Shinned Hawk
Belted kingfisher
Rock Dove

Field Sparrow

Cedar Waxwing
White Crowned Sparrow
Red Bellied Woodpecker
Pine Siskin

Purple Finch
Warbling Verio
Eastern Kingbird
Hairy Woodpecker
Chickadee

Orchard Oriole

Song Sparrow
Mourning Dove
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Endangered Species

Timber Rattle Snake
Bog Turtle
Barred Owl

Great Blue Heron
Red Shouldered Hawk

Long Tailed Salamander
Wood Turtle

Additional wildlife which has been identified by Liberty residents is as follows:

MAMMALS BIRDS
Mink Owls - Barn, Great Horned, Screech
Coyote Red-tailed Hawk

River Otter
Northern Flying Squirrel
Bobcat

REPTILES & AMPHIBIANS

Snake - Copperhead, Milk,
Garter, Black

Frog and toad

Turtle - Box, Snapping

Salamander

FISH & AQUATIC LIFE

Trout
Bass
Sunfish
Crayfish

Soft-shelled (fresh water) Mussel

Pickerel
Eel

Turkey Vulture
Great Blue Heron
Ring Necked Pheasant
Qualil, Bob White
Ruffed Grouse
American Kestrel
Egret

American Coot
Swan

Canada Goose
Rail

Humming Bird

Tuffed Titmouse, Bluebird, Indigo
Bunting

Scarlet Tanager

Falcon

Marsh Hawk

Wild Turkey

Pileated Woodpecker

All the above habitat types and species are part of an intricate, interrelated natural system.

The NJDEP has compiled similar data and created Exhibit 11, Critical Wildlife Habitat. This

provides an alternative presentation of this important natural resource.
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CRITICAL WILDLIFE HABITAT
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