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1.0 Introduction

The Natural Resources Inventory of Vernon Township was prepared during
the July 1990 to July 1991 time period. The Inventory was prepared by
Connolly Environmental, Inc. 317 Route 46 East Denville, New Jersey as
part of the NJDEPE Matching Grant Program of the NJDEPE Department of
Community Services as a grant contract with the Environmental Commission
of Vernon Township. The Inventory presents a comprehensive study of the
natural resources of Vernon Township. The natural resources include air,
noise, geology, ground and surface waters, soils, topography, vegetation,
wildlife and open space. The purpose of the Inventory is to establish the
carrying capacity of the natural resource base of the Township. This carrying
capacity base will be useful to the Planning Board, the Township governing
body, and the Township Environmental Commission as a land use planning
tool. It will guide land use development in the Township in terms of what
population, industrial, and commercial uses can be accommodated by the
resources of the Township. As mandated by the Municipal Land Use Law the
Natural Resources Inventory becomes the basis of planning and zoning as set
forth in the Municipal Master Plan.
Completion of the data presented in the Vernon Township Natural Resources
Inventory was based on a variety of sources. A partial listing of these sources
follows:
Dabagian, Lyn A., Management and Restoration Guide For Sussex County
Lakes. Sussex County Planning Department, New Jersey, February, 1983.
Dabagian, Lyn A., and Roberts, David G., Sussex County Groundwater
Management and Protection Manual. Sussex County Planning Department,
New Jersey, January, 1983.
Environmentally Based Growth Management: A Carrying Capacity
Approach. Sussex County Planning Board, New Jersey, New Jersey, July,
1982.
Land Development Standards. Sussex County, New Jersey.
Master Plan Study Report No.2: Regional Overview. Department of Planning,
Conservation and Economic Development, Sussex County, New Jersey,
March, 1976.
Master Plan Study Repot No. 6: Natural Resources. Department of Planning,
Conservation and Economic Development, Sussex County, New Jersey, July,
1976.
Master Plan Study Report No. 7: Transportation. Department of Planning,
Conservation and Economic Development, Sussex County, New Jersey, July,
1976.
Master Plan Study Report No. 8: Community Services. Department of
Planning, Conservation and Economic Development, Sussex County, New
Jersey, August, 1976.

Master Plan Study Report No. 9: Open Space and Recreation. Department of
Planning, Conservation and Economic Development, Sussex County, New
Jersey, August, 1976.
Master Plan Study Report No. 10: Historic Preservation and Scenic Sites.
Department of Planning, Conservation and Economic Development, Sussex
County, New Jersey, August, 1976.
Master Plan Study Report No. 12: Model Land Use Control Ordinance.
Department of Planning, Conservation and Economic Development, Sussex
County, New Jersey, August, 1976.
Master Plan Report No. 13: Comprehensive Master Plan Land Use Element.
Department of Planning, Conservation and Economic Development, Sussex
County, New Jersey, August,, 1977.
Sussex county "208" Water Quality Management Plan. April, 1979.
Map figures have been prepared for Regional Location, Vicinity Location,
Township Base Map, Bedrock Geology, Bedrock Geology Cross-Section,
Surficial Geology, Potential Groundwater Recharge Areas, Watershed
Boundaries, NJDEPE Trout Production Classifications and Water Testing
Sites, Potential Wetlands, Soils, Soil Associations, Septic Limitations,
Shallow Depth to Bedrock, Topography, Slopes Constraints, and Agricultural
Capability. Each map is reduced for reproduction in the Natural Resource
Inventory. Full size maps at a scale of 1 inch = 1200.0 feet of each reduction
are included in a separate bound document entitled Natural Resources Maps
Vernon Township. July 1991.

1.1 Description of the Township of Vernon
Vernon Township is located in the northeastern section of Sussex County and
contains a total land area of 43,456 acres. The Township is bordered on the
north by Orange County, New York, on the east by Upper Greenwood Lake,
on the west by Wantage, and on the south by Hamburg and Franklin.
Figures 1.1 and 1.2 depict the Township's vicinity and regional location.
Vernon Township is rural in character with undeveloped land predominantly
over developed acreage. According to the Vernon Township Master Plan
1985, the amount of undeveloped land within the Township is approximately
36,065 acres or 83% (eighty three percent) of the total land area.
Distribution of the undeveloped land is as follows:

Category

Acreage

Percent Total Land Area

State Land
Public Vacant Land
Newark Watershed
Agricultural Land
Private Vacant Land

6,795
110
5,569
10,741
12,853

15.6
0.3
12.8
24.7
29.6

36,068 acres

83.0 percent

The remaining 7,400 acres, or 17% (seventeen percent) of Vernon Township is
utilized for a variety of uses which generally are located along major roads
and around the lake communities within the Township. Distribution of the
developed land is as follows:
Category

Acreage

Percent Total Land Area

Residential
Commercial
Commercial Recreation
Public and Quasi-Public
Industrial
Miscellaneous

3,800
1,100
1,200
650
350
400

8.7
2.5
2.8
1.5
.8
.9

7,400

17.0 percent

The Township is located within 40 (forty) miles of New York City and lies
within the western limit of this Metropolitan Area. Access to the Township is
provided by New Jersey Highway Route 23, New Jersey Highway Route 15,
Interstate Highway Route 80, and with the next three (3) years Interstate
Route 287. Therefore, factors may accentuate development pressures on
Vernon Township such as the vast amount of undeveloped land, its close
proximity to the urban centers of New York City and Newark, and the
accessibility to highway networks of Route 23, Route 15, Route 80, and Route
287.
To mitigate inappropriate development pressures, objective data must be
presented to support land use regulations. This data must consist of the
physical and environmental characteristics that can deteriorated the
intensity of future land use. Knowledge of the resource capabilities and

characteristics will assist in assuring that development will maintain a
healthy stabilized and renewing environment.
Vernon Township encompasses the following small communities. These are
shown on Figure 1.3 Township Base Map of the Natural Resources
Inventory of Vernon Township.
1. Barry Lakes
2. Cherry Ridge
3. Cliffwood Lake
4. De Kays
5. Glenwood
6. Highland Lakes
7. Independence Corner
8. Maple Hill
9. Maple Grange
10. Me Afee
11. Owens
12. Pleasant Valley
13. Prices Switch
14. Sand Hills
15. Vernon
16. Wantage
17. Wawayanda
18. Willow Brook
Vernon Township can be divided into regions, these are:
1. Pochuck Valley Region
2. Vernon Valley Region
3. Wallkill River Valley
4. Pochuck Mountain
5. Wawayanda Mountain
6. Hamburg Mountain

Figure 1.1
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2.0 Air Quality
Background air quality levels in Vernon Township are influenced primarily
by vehicular traffic (mobile emission sources) point sources, residential
heating units, commercial exhausts (dry cleaners, manufacturing facilities,
air conditioners, etc.) carbon monoxide, water vapor, oxygen produced by
36.068 acres of green space, and the original air mass. Vernon Township is
located in the Northern Delaware Valley Air Quality Control Region (AQCR)
(USEPA) pursuant to the provisions of the Clean Air Act of 1972. The
Northern Delaware Valley Air Quality Control Region consists of Sussex,
Warren and Hunterton Counties. There is only one (1) monitoring station
within the Northern Delaware Valley AQCR. This station is located in
Flemington (Hunterton County). The pollution parameters monitored in
Flemington include Ozone (Oq) and Smoke Shade (SS). The AQCR also
monitors carbon monoxide (CO), sulphur dioxide (SOjj), oxides of nitrogen
(NOX), and acid rain. Vernon Township's rural location does not at this time
require monitoring of these substances. Portions of the following air resource
information were obtained from Air Pollution in New Jersey. Problems.
Programs and Progress. 1989 and NJDEPE, Division of Environmental
Quality, 1989 Air Quality Report, July 1990.
Ozone is a regional air mass problem caused by various photochemical
reactions of volatile organic substances (hydrocarbons) with oxides of
nitrogen in days with bright sunshine and warm temperatures. Thus ozone
is only a potential problem in the late spring, summer and early fall months.
The National and New Jersey Ambient Air Quality Primary Standard for
ozone is 0.12 parts per million (ppm) or 235 mg/mr for maximum daily onehour average. The primary standard defines the air quality level intended to
protect the public health with an adequate margin of safety. Maximum daily
one-hour average is defined as, averaged once in a three year period (the
expected number of days above the standard which must be less than or
equal to one).
During the 1989 monitoring period, the Flemington Monitoring Station
exceeded the 0.12 ppm primary standard three (3) times, with the top two
levels recorded as 0.132 ppm and 0.129 ppm.
There are no current ambient air quality standards for Smoke Shade.
However, there is a rough correlation of 2.1 COHS (coefficients of haze). In a
daily average approximately equivalent to thaN.J. 24-hour primary Total
Suspended Particulate Standard of 260 mg/m^, the maximum level recorded
in Flemington in 1989 was 0.86 COHS with a 12 month average of 0.25
COHS.
Vernon Township Air Quality is primarily influenced by vehicular traffic on
the roadways within the Township. Due to low traffic movement within the
Township, NJDEPE has not established means for measuring ambient air
quality specific to Vernon Township at this point.
However, an area of potential future air quality impact can be predicted to
occur along the major roadway corridors. An area extending 1,500 feet on
either side of a roadway is noted by USEPA to be the area of potential air

quality impact from mobile source emissions. This is depending on local
atmospheric conditions (temperature inversion), vehicular emissions
dissipate into the atmosphere within +/- 500 feet of the roadway for
automobiles, and 1,500 feet for diesel vehicles.
The function of green space in preserving air quality is very important.
Recent research on the destruction of the Amazon Rain Forest and alteration
in the Earth's seasonal cycles and air quality is a case in point. Vernon
Township's 36.068 acres of green space undergo seasonal photosynthesis
processes. Photosynthesis is the process green plants utilize to form
carbohydrates in their chlorophyll tissues. The importance of maintaining
green space through tree removal ordinances, lot grading ordinances and
protection of steep slopes is directly related to Vernon Township's air
resources.
Due to the location of Vernon Township, the air quality can be expected to be
better than that reflected for Flemington for the following reasons:
1. Air quality measurements in Flemington are taken in a more developed
and populated area than Vernon Township.
2. Flemington air quality is influenced by more vehicular traffic on major
highways and commercial centers-than that of Vernon Township.
3. There are more areas of open space and vegetation in Vernon Township
which tend to produce more atmospheric oxygen in the.photosynthetic
process than Flemington.

3.0 Noise Quality
Background noise levels in Vernon Township, as with air quality, result
primarily from vehicular traffic. Thus the areas of potential noise impact are
the areas immediately adjacent to the Township roadways. As the vehicular
traffic increases, the ambient noise also increases. Portions of the following
information were obtained from Environmental Noise Pollution. 1977.
Noise can be defined as any sound that is undesirable or that interferes with
hearing or speech. This definition implies that noise has an adverse effect on
humans and their environment.
Sound is mechanical energy from a vibrating surface, transmitted by a
cycling series of compressions and rarefactions of molecules of the materials
through which it passes. Noise measurements are expressed by the term
"sound pressure level" which is the logarithmic ratio of sound pressure to a
reference pressure and is expressed as a dimensionless unit of power, the
decibel (dB). The reference level is 0.0002 microbar, the threshold of human
hearing. A microbar is equivalent to one-millionth of one atmosphere of
pressure.
In most noise considerations, the A-weighted sound level is used. This is
used because the human ear does not respond uniformly to sounds of all
frequencies, being less efficient in low and high frequencies than it is at
medium frequencies. In order to obtain a single number representing a
sound level containing a wide range of frequencies and yet representative of
human response, it is necessary to weight the low and high frequencies with
the medium frequencies. The resultant sound pressure level is "A-weighted",
and the units are expressed as dBA.
The first comprehensive federal legislation controlling noise was the Noise
Control Act of 1972. This identified noise and made the connection with
public health and welfare. The USEPA has established an acceptable
outdoor background noise level of 55 dBA for residential areas.
Within Vernon Township, actual noise measurements were monitored at four
(4) representative roadway intersections, during the midday hours (11:00
a.m. - 3:00 pm). The monitoring locations were chosen based on traffic count
information supplied by the NJDOT Traffic Atlas. The locations were: 1.)
the intersection of N.J. Route 94 and County Road 517 at McAfee; 2.) the
intersection of N.J. Route 94 and Sand Hill Road at the Action Park Office;
3.) the intersection of N.J. Route 94 and County Road 515 at the center of
Vernon; 4.) The intersection of County Road 565 and County Road 667 at
Independence Corner.
In general noise levels were observed to be at or slightly above the USEPA
outdoor noise standard of 55 dBA.

10

3.1 Noise Quality Testing Results
The data, which was recorded using a Metrosonics dB-308 Sound Analyzer,
follows:
Date of Measurements: November 20,1990
Weather Conditions: Partly Cloudy, 45° F., No Wind
Location 1 McAfee Route 94 and County Route 517
Start Time
Length of Run
av
max
10%
99.9%

11:12:29
0:30:00
59.1dBA
85.6 dBA
69.0 dBA
37.0 dBA

Location 2 Sand Hill Road and Route 94
Start Time
Length of Run
av
max
10%
99.9%

11:53:46
0:30:00
52.6 dBA
83.9 dBA
68.0 dBA
42.0 dBA

Location 3 Vernon Center at Route 94 and County Route 515
Start Time
Length of Run
av
max
10%
99.9%

12:35:28
0:30:00
50.8 dBA
83.1 dBA
67.0 dBA
47.0 dBA

Location 4 Independence Corner at County Route 565 and County Route 667
Start Time
Length of Run
av
max
10%
99.9%
Where:

14:48:08
0:30:00
57.0 dBA
87.2 dBA
66.0 dBA
47.0 dBA

av = average noise level or dBA 50% of the time
max = maximum noise level or dBA 1% of the time
10% = annoyance noise level or dBA 10% of the time
99.9% = base noise level or dBA 99.9% of the time
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4.0 Bedrock Geology
Vernon Township is underlain by bedrock formations which originated
during the Precambrian era and the Paleozoic era. There is also one
formation of an unknown time origin. The Precambrian era dates from about
570 million to over a billion years ago. Relatively little is known of the
relationship between igneous, sedimentary and metamorphic rocks of this
era, which have been continually folded and faulted. Some rocks were the
result of lava flows and volcanic eruptions. After their formation, nearly all
were subject to intense pressure and temperature which would alter their
composition again. The Paleozoic era dates from about 220 million to 570
million years ago. Ocean waters covered New Jersey for millions of years
during this era. Layers of sediment accumulated on the ocean bottom, and
eventually uplift occurred to expose limestone and sandstone formations.
An analysis of the bedrock formations within the Township follows and
supplies information related to groundwater resources, depth to bedrock, and
recharge. This information is applicable to development protection in terms
of N.J.A.C. 7:9A-1-1 et. seq. Public Law 199, the Standards for the
Construction of Individual Subsurface Sewage Disposal Systems. The
following discussion is based upon review of the geologic resources of Sussex
County, prepared by Banino, Markewicz and Miller, entitled "Geologic,
Hydrogeologic and Well Drilling Characteristics of the Rocks of Northern and
Central New Jersey", 1970 and Miller, "Geology and Groundwater Resources
of Sussex County and the Warren County Portion of the Tocks Island Impact
Area", 1974.
There are four physiographic land regions in New Jersey; the Ridge and
Valley, the Highlands, the Piedmont, and the Coastal Plain. Each region
possesses unique structural characteristics. The bedrock in each region was
formed at different times, ranging from 1.1 billion years ago to the present.
According to the Sussex County Planning Department, Vernon Township lies
within two of these regions. The western portion, consisting of the Pochuck
Mountains and a portion of Hamburg Mountain lies within the Ridge and
Valley region, and the eastern portion, consisting of the Wawayanda
Mountains lies within the Highlands region.
The Ridge and Valley region of New Jersey is part of a larger Ridge and
Valley region that extends from Canada to the southern United States as a
narrow belt of ridges and interconnected valleys having a northeastsouthwest orientation. The bedrock has been continually folded and faulted
by the Appalachian Mountain building events. The bedrock of this section of
Vernon Township consists of Kittatinny Limestone, Losee Gneiss, Pochuck
Gneiss, Hardyston Formation, Martinsburg Shale and Granite.
The Highlands region of New Jersey is also part of a larger region called the
New England Uplands. The Highlands have parallel ridges and valleys, but
these differ from the Ridge and Valley region due to the types of bedrock.
The bedrock types are Losee Gneiss, Franklin Limestone, Kittatinny
Limestone, Hardyston Formation and Byram Gneiss. The rocks
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of the Highlands are the oldest in the state, and have been dated at 1.1
billion years old. The ridges of this region have resisted erosion because they
are made primarily of gneiss (pronounced "nice"), which is a very hard
material. The valleys are of softer limestone.
Past events are dated by geologists on a scale in which time is divided into
major divisions called eras. Each era is then further divided into smaller
units called periods. The earth is known to be billions of years old but it is
not possible to describe events dating back to the earliest times. As a rule,
anything that did occur prior to 570 million years ago is referred to as
Precambrian time. Any event more recent than 570 million years ago is
divided into a specific era. The Paleozoic era, the era of "ancient life," is the
time span occurring between 220 million to 570 million years ago. The
Mesozoic era, the era of "middle life", ranges from 63 million to 220 million
years ago. And the Cenozoic era, the era of "new life", ranges from present
time back to 63 million years ago.
Bedrock is the solid foundation of the earth's surface. This foundation is
needed to support soil and all life on the planet. Bedrock is composed of
rocks and minerals.
A rock can be defined simply as a solid mixture of minerals. A mineral can
be defined as a naturally occurring non-living solid that possesses a definite
internal structure and a specific chemical composition. Bedrock is classified
into three (3) categories that explain the characteristics of their origin. These
categories are igneous, sedimentary, and metamorphic.
Igneous rocks all come from the cooling of magmas, which is liquified
material due to intense heat. Magmas form deep in the earth's crust but can
come to the surface by volcanic eruptions or uplift. The rocks and minerals
found as components of the bedrock in Vernon Township that are classified
as igneous are:
Granite, which is a rock containing a mixture of minerals that is
known for its durability and most often produced by mountain building
processes.
Quartz, which is one of the most common minerals on the earth and is
a major element of many igneous, sedimentary, and metamorphic
rocks.
Pyroxene, hornblende, biotite, zircon, microcline, florite, and
magnetite which are all common minerals found throughout igneous
rock formation and can be components of sedimentary and
metamorphic formations.
Sedimentary rocks are composed of material that has been weathered,
transported, and deposited by the processes on the earth's surface such as
running water, wind, and glaciation. Bedrock formed through these
processes are found in Vernon Township and are:
Limestone, which is composed of the mineral calcite and is chiefly
formed due to animal and plant deposition of a marine environment.
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Dolomite, which is closely related to limestone. It is assumed that
dolomite forms when the magnesium in seawater replaces the calcium
in limestone.
Chert, which is a name used for a number of very dense hard rocks.
Chert is usually found in nodules of limestone or as layers of rock.
Shale, which is a rock formed from the deposition of clay, mud or silt.
Metamorphic rocks are rocks that have undergone a fundamental change as
a result of heat, pressure, and possibly gases. Metamorphic rocks found in
Vernon Township as bedrock include:
Gniess (pronounced "nice"), which is a coarse textured rock with the
minerals it contains in parallel strands or bands. Gneiss contains a
variety of components, or minerals such as those found in igneous
formations.
The bedrock of Vernon Township that formed during the Precambrian era,
prior to 570 million years ago, consist of:
Losee Gneiss, which is a white granitoid formation composed of
quartz, and occasionally pyroxene, hornblende, and biotite.
Granite, which is a coarse-grained rudely foliated hornblende granite,
. rich in zircon.
Franklin Limestone, which is very dense, usually white coarse
marble, but can be fine-grained in some places. It ranges from a
nearly pure calcium carbonate (calcite) to a dolomite marble. It can
contain a variety of minerals such as quartz or graphite and large
deposits of zinc ore and iron ore.
Byram Gneiss, which is a grey, granitoid gneiss composed of
microcline, quartz, hornblende or pyroxene, and sometimes mica.
Bedrock of Vernon Township formed during the Paleozoic era, 220 to 570
million years ago, is:
Kittatinny Limestone, which is comprised of four formations which
require separate descriptions. The formations from oldest to youngest
are the Leithsville, Allentown, Rickenbach, and Epler Formations.
The name limestone is misleading because very little limestone is
actually present. The formation is primarily dolomite, which is a
calcium-magnesium carbonate.
Leithsville Formation, which is located in Vernon Township, is dark
grey dolomite. Thick beds of greenish-grey, very fine grained shale are
found in the lower area of this formation. The lowest beds are usually
sandy and may contain small cavities. The mineral florite is also
occasionally found.
This formation is seldom exposed at the surface because it is found in
low elevations such as valleys. It is approximately 800 feet thick. It is
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an important source of groundwater, and is the most cavernous
formation within the Kittatinny.
Allentown Formation, lies above the Leithsville and is a lightmedium grey, fine to medium grained, thin to medium bedded rock.
The thickness of this formation is approximately 1,700 feet, and
outcrops are common. It contains many beds of dark colored chert,
which can create difficulty in well drilling.
Rickenbach Formation, has gradational contact with the underlying
Allentown. This formation is light medium grey, thin to thick bedded
dolomite that varies from fine grained to coarse grained. It is
characterized by an odor similar to rotten eggs when it is disturbed.
The thickness is about 650 feet. It is composed of dolomite beds that
are deformed through breakage and fracturing. Some beds have good
porosity which makes this formation a reliable aquifer.
Epler Formation, contains the most limestone beds. Both light and
dark grey chert are common throughout. The Epler can form high
topography similar to the Allentown Formation and is approximately
750 feet thick. Cavities, joints, and fractures are present and are the
source of groundwater located here.
Hardyston Formation, which is a hard conglomerate containing
pebbles of quartz, feldspar, and occasionally slate forming sandstone
beds. The thickness of the sandstone beds is irregular. The average
thickness is fifty to one hundred feet.
Martinsburg Shale, which was formed from the deposition of mud,
silt or sand and then subjected to tremendous pressure. The deposits
were compressed into a layer a hard material forming shale.
The bedrock formation of Vernon Township whose time of origin is unknown
is the metamorphic rock Pochuck Gneiss. This consists of dark granular
gneiss compose of pyroxene, hornblende, oliglase, and magnetite.
The depth of the surface material overlaying the bedrock formations varies
throughout Vernon Township. Depth to bedrock is an important
consideration in evaluating an area for a specific use. At depths of less than
four feet, few types of development may be environmentally or economically
feasible.
The following map figures illustrate the discussion presented above. Figure
4.1. Geologic History of New Jersey; Figure 4.2. Bedrock Geology
Map; Figure 4.3, Geologic Cross-Section of the Natural Resources
Inventory of Vernon Ty^yriffViip; Section B - B^ provides information
specific to Vernon.

15

Figure 4.1
Geologic History of New Jersey
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5.0 Surficial Geology
Surficial geologic features affect the development carrying capacity of the
land. The features relate to potential groundwater recharge, determine the
functioning capacity of septic systems, effect vegetation communities, the
vulnerability of preserving open or green space and determine regulated
wetlands.
Surficial geology is concerned with surface soil materials, topographic, and
hydrologic features which reflect previous geologic events. The predominant
geologic event reflected in the soil, topographic, and hydrologic conditions
present in the northeastern United States including Vernon Township, the
most recent Ice Age; i.e. the presence of the Wisconsin Glacier. The area
affected by the glacier extends from Canada to Central New Jersey. Land
relief patterns were formed by the glacial movement, which scoured pre
existing soil and rock formations. The scouring resulted hi the deposition of
unsorted glacial debris in the form of "till" and the transportation and
deposition of glacial debris by meltwater away from the glacier as "outwash"
and "lake deposits". Following the glacial period and beginning immediately
during the era of glacial retreat and melt-down, new surface drainage
patterns were established. Recently deposited glacial materials were eroded,
transported, and redeposited as "alluvium" along water courses. In
conjunction with these new patterns, "organic muck deposits" were formed in
low lying areas of poor drainage.
The following information based upon research compiled by the New Jersey
Geological Survey (Standford, Witte and Harper, 1990) entitled
"Hydrogeologic Character and Thickness of Glacial Sediment of New Jersey"
presents the characteristics of the surficial geology within Vernon Township.
Please refer to Figure 5.1 Surficial Geology Map of the Natural
Resources Inventory of Vernon Township.
Continuous Till:
Map Symbol: ct
Description:

Continuous till generally greater than 20 feet thick. May
be as much as 200 feet thick. Grain size of matrix
generally reflects underlying bedrock. Silty sand to sandy
till forms on gneiss, sandstone, quartzite, and
conglomerate; silty till forms on shale , carbonate, basalt,
and diabase; silty clay till forms locally on shale and on
Cretaceous clay.

Deltaic and Lacustrine Fan Sediment:
Map Symbol: d
Description:

Sand and gravel deposited as deltas aud fans in glacial
lakes. May locally overlie lake-bottom sediment. As
much as 200 feet thick.
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Discontinuous Till:
Map Symbol: dt
Description:

Discontinuous till generally less than 20 feet thick,
numerous bedrock outcrops.

Fluvial Sediment:
Map Symbol: f
Description:

Sand and gravel deposited in plains in valleys not
occupied by glacial lakes. Generally less than 50 feet
thick.

Fluvial Over Lacustrine Sediment:
Map Symbol: fl
Description:

Generally a three part vertical sequence of fluvial sand
and gravel overlying deltaic and lake-bottom fine sand,
silt, and minor clay, in turn overlying lacustrine fan sand
and gravel. Entire section may be as much as 250 feet
thick.

Ice-contact Sediment:
Map Symbol: ic
Description:

Sand and gravel and sandy, bouldery diamict forming
hummocky topography. May be as much as 200 feet
thick.

Lake-Bottom Sediment:
Map Symbol: 1
Description:

Silt, clay, and fine sand deposited on the bottoms of
glacial lakes. As much as 250 feet thick.

Morainic Deposits:
Map Symbol: m
Description:

Till, sandy diamict, and minor sand and gravel deposited
as ridges and knolls along former ice margins. May
interbed with and overlie fluvial, deltaic, lacustrine fan,
and lake-bottom sediment where moraines traverse
valleys and glacial lake basins. May be as much as
200 feet thick.

Non-glacial Material:
Map Symbol: x
Description:

Bedrock hill surrounded by glacial sediment.
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The following information has recently become available and depicts a
detailed analysis of the surficial geology within Vernon Township. To date,
the New Jersey Geological Survey has completed a DRAFT map depicting the
location of these features and will be available for purchase by the
Environmental Commission. The surficial characteristics are:

Post-Glacial Deposits:
af

Artificial Fill: Artificially emplaced till, sand, gravel, and bedrock;
construction debris (brick, concrete, asphalt); cinders and slag. These
are materials that are found in railroad and highway embankments,
dams, and filled land. As much as 20 feet thick; generally less than 10
feet thick.

Qal

Alluvium: Silt and clay, minor sand and pebble to cobble gravel.
Contains variable amounts of organic matter. In the Wallkill valley
north of Route 23 alluvium overlies peat near the river. This alluvium
is not mapped separately from unit Qs. As much as 15 feet thick.

Qs

Swamp and Marsh Sediment: Silt and clay (minor sand) overlain by
peat, in turn overlain by muck and organic silt. Along major streams,
map unit may include alluvium. Generally less than 15 feet thick, but
may be as much as 30 feet thick.

Qst

Stream Terrace Deposits: Pebble gravel, cobble gravel, and pebbly
sand in terraces 10 to 20 feet above present day floodplain. Generally
less than 15 feet thick.

Glacial Deposits (late Wisconsin)
Lake Bottom Deposits: Silt, clay, and fine sand deposited on the bottom of
glacial lakes. In Vernon Valley the deposits are as much as 170 feet thick.
Qlb

Silt, clay and fine sand. Uncorrelated to specific lakes.

Qwklb Silt, clay, and fine sand deposited in glacial Lake Wallkill.
Qmalb Silt, clay, and fine sand deposited in glacial Lake McAfee.
QIC

Uncorrelated Ice-Contact Deposits: Sandy, cobble to boulder diamict.
Includes push moraine deposits possibly formed by active ice along
Cherry Ridge Road and in Clinton Brook Valley, and sediment possibly
deposited from stagnant ice northwest of Uttertown. Maximum
thickness 80 feet (estimated).

Qbr

Barret Road Deposit: Cobble gravel and sand, as much as 40 feet
thick (estimated).

Qkh Kohout Lake Deposit: Pebbly sand, maximum thickness 20 feet
(estimated).
Qww Wawayanda Lake Deposit: Cobble gravel and sand, as much as 50 feet
thick.
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Qmp Marshall Pond Deposit: Cobble to boulder gravel, sandy cobble to
boulder diamict, and sand. Possibly deposited from stagnant ice. As
much as 20 feet thick (estimated).
Qce

Canistear East Deposits: Pebble gravel and sand. As much as 60 feet
thick (estimated).

Sand And Gravel Deposits In Major Glacial Lakes:
Sand, pebbly sand, pebble gravel, cobble gravel, minor boulder gravel, and
minor diamict deposited in deltas and lacustrine fans in major glacial lakes.
Deltas consist of pebble and cobble gravel generally less than 20 feet thick
overlying pebble sand and as much as 100 feet thick. This sequence rests on
bedrock in places; elsewhere it is underlain by lake bottom sediment and by
lake bottom sand, gravel, and diamict deposited along the retreating ice front
prior to delta progradation. Lacustrine fans consist of sand and pebble
gravel, and locally, cobble to boulder gravel and minor diamict. Deposits may
be as much as 200 feet thick. They generally rest on bedrock, but in places
they may be underlain by lake bottom sediment.
Qwk Sand and gravel deposited in, or graded to glacial Lake WallkilL
Includes lacustrine fans in the Wallkill valley from Sussex northward;
ice contact deltas at Sussex, Sand Hills, and Quarryville Brook; fluvial
deltaic terraces along Clove Brook; and a non ice contact delta
northeast of Hamburg deposited by water draining from glacial Lake
McAfee.
Qma Sand and gravel deposited in glacial Lake McAfee. Includes collapsed
deltaic cobble and pebble gravel terraces along the sides of Vernon
Valley, and lacustrine fans in the center of the valley. Map unit
includes lacustrine and fluvial sediments deposited in small ice-walled
impoundments on the valley walls at higher elevations. Spillway at
540 feet above sea level across' bedrock ridge about one mile southwest
of McAfee.
Qhm Sand and gravel deposited in glacial Lake Hamburg. Includes the
lacustrine fans along Route 23 and along the southwest side of
Pochuck Mountain, and an ice contact delta northeast of Hamburg.
Fluvial And Fluvial-Lacustrine Deposits:
Qpq Pequannock Outwash: Pebble, cobble, and boulder gravel deposited by
meltwater descending the Pequannock valley after eastward drainage
opened. Generally forms terraces 10-15 feet above present river. As
much as 40 feet thick.
Qmf2 Meltwater Fan Deposits: Boulder and cobble gravel in fans at mouths
of meltwater channels on north side of Pequannock valley east of
Canistear Reservoir. Probably no more than 20 feet thick.
Qcn

Canistear Outwash: Cobble gravel in terrace remnants east of
Canistear Reservoir. Less than 30 feet thick (estimated).
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Deposits In Small Upland Impoundments:
Cobble and pebble gravel, minor sand, silt, and clay, deposited in small
preglacial lakes in north sloping valleys dammed by ice.
Qr3

Fluvial-lacustrine sequence of cobble gravel grading south to pebbly
sand filling north draining valley south of McAfee to an elevation of
approximately 630 feet. Maximum thickness 80 feet (estimated).

Qsl

Scenic Lakes Deposit: Two knolls of pebbly sand in small north
draining valley on Pochuck Mountain. Maximum thickness 40 feet.

Lacustrine Deposits:
Sand, gravel, silt, and clay deposited in deltas, sublacus trine fans, and on the
lake bottom away from the ice front in glacial lakes in the main valleys.
Glacial Lake 500 Deposits: Deltaic and sublacustrine sand and gravel (Q500)
and lake bottom silt, clay and fine sand (QSOOlb), deposited in a large
glacial lake occupying the north basin of the WaUkill River. Spillway
southward into the Paulinskill basin at an elevation of approximately
500 feet at Augusta, 14 miles southwest of Vernon.
Q500 Sand to cobble gravel. As much as 150 feet thick.
Q500lb Silt, clay, and fine sand. As much as 100 feet thick.
Fluvial • Lacustrine Deposits:
Qt

Till: Unsorted and unstratified boulders, cobbles, and pebbles in a
yellow-brown to gray-brown clayey-silt to siltly-sand matrix. Clayey
silt till occurs in the valley north of Glenwood Lake on Pochuck
Mountain. In areas of continuous till, especially Pochuck Mountain,
well data show till as much as 165 feet thick (average 40 feet), in
places underlain by weathered bedrock as much as 180 feet thick. In
the central to northern region of Vernon Township the matrix is
generally silty and yellow-grayish brown in color and clast in the till
are primarily sandstone, sHtstone, and carbonate erratics from the
Wallkill valley to the north. These features indicate advance of ice to
the south during deposition of till. In the southern area the matrix is
sandier and yellowish-brown in color, and clast of Precambrian rock
predominate, indicating increasing contribution of local bedrock to the
till. Till is as much as 120 feet thick.
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6.0 Groundwater Resources
Groundwater is the amount of water stored in the rocks and sediment
beneath the earth's surface. It represents a vast reservoir but, it is
vulnerable to depletion, pollution, and is not readily renewable. In the
United States, groundwater provides drinking water for more than fifty
percent of the population as well as forty percent of the water for irrigation
and twenty-six percent of industrial needs. The growing importance of
groundwater conservation is demonstrated by the fact that withdrawals more
than doubled between 1955 and 1989. During the same time period, USEPA
has concluded groundwater contamination due to land use activities is a real
and growing threat of unknown proportions. Recognizing this threat, in 1972
the Congress of the United States enacted the Clean Water Act. From its
inception Congress recognized that the implementation of the Act required a
cooperative effort by Federal, State and Municipal land use practices.
Depending upon the nature of the subsurface material, the flow of
groundwater and the amount of water that can be stored are highly variable.
Water soaks into the ground because bedrock, sediment, and soil containing
voids or openings. These openings are similar to those of a sponge and are
often called pore spaces. The quantity of groundwater that can be stored
depends upon the porosity of the material, that is, the percentage of the
total volume of rock or sediment that consists of pore spaces. Primary
porosity is a function of the composition and structure of the rock.
Secondary porosity occurs due to physical and chemical forces which
create vesicles, joints, fractures, and cavities.
Porosity alone is not a satisfactory measure of a material's ability or capacity
to possess groundwater. Rock or sediment may be very porous and still not
allow water to move through it. The permeability of a material, its ability
to transmit fluid, is also very important.
Impermeable rock and sediment that hinders or prevents water movement
are called aquicludes. Rock and sediment that allows for the free flow of
groundwater are called aquifers.
Groundwater is a reflection of geologic events, geologic formation
characteristics, and the soil conditions. The most significant formation
related to groundwater in Vernon Township is Kittatinny Limestone.
Kittatinny Limestone formed from layers of sediment which accumulated
when New Jersey was covered by an ocean 220 to 570 million years ago
during the Paleozoic era.
The following discussion, based upon a review of groundwater resources of
Sussex County, prepared by Miller (1974) for the Bureau of Geology and
Topography, describes the hydrological characteristics of the geological
formations of Vernon Township and their significance to the natural
resources review process.
There are two areas of Kittatinny Limestone in Vernon Township which are
considered carbonate rock aquifers. The entire western border along the
Wallkill River is underlain by a bed of Kittatinny Limestone. Another
Kittatinny Limestone bed is located in the central portion of Vernon
Township which extends 6.5 miles in length and 1.6 miles in width. The total
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land area underlain by Kittatinny Limestone in Vernon Township is
approximately 8,500 acres. Please refer to Figure 4.2 Bedrock Geology
Map of the Natural Resources Inventory of Vernon Township, for the
location of Kittatinny Limestone in Vernon.
Kittatinny Limestone is divided into four distinct layers.
The layers are the Liethsville Formation, Rickenbach Formation, Epler
Formation and Allentown Formation. The formation which is located within
Vernon Township is the Liethsville Formation.
The Kittatinny Limestone has no primary porosity; therefore groundwater
has to move through joints, fractures and solution cavities within the rock.
Kittatinny Limestone is a carbonate rock which differs from other
consolidated rocks because they are relatively soluble in weak acid solutions.
Rain falling through the atmosphere picks up additional carbonic acid and
weak organic acids. This weak acid solution then percolates down through
joints and fractures, slowly dissolving the limestone until large channels and
caverns are formed.
Solution channels are usually more abundant in valleys, depressions, and
near streams and rivers. The distribution of the channel is extremely
irregular, and usually is difficult to predict. However, sinkholes, funnel
shaped depressions in the land surface, are usually connected with large
solution channels in the underlying limestone. A series of sinkholes may be
aligned along an underground cavern. A well drilled on this line would have
a good chance of intercepting a cavern and could produce a large quantity of
water.
However, the presence of solution channels makes groundwater pollution in
the Kittatinny Limestone highly susceptible to pollution. Land use practices
such as residential development on septic, commercial, industrial
development on septic and even certain farm uses can introduce pollutants to
the groundwater unless the underlying formation is recognized, located and
protected. Many of the solution channels are more or less filled with clay but
with prolonged pumping an excellent well can be developed. On the other
hand, wells which encounter relatively unfractured limestone or dolomite will
have low yields of water.
Faults which may contain large quantities of water in other consolidated nonporous rocks are generally tight in the Kittatinny Limestone. The
phenomena is caused by recemented breccia, mylonite and recrystallized rock
in the fault proper. These are frequently harder and better cemented than
the surrounding rock and often form a slightly higher ridge in the terrain.
However, the unbrecciated limestone adjacent to the fault is usually more
fractured than the normal unfractured limestone elsewhere. These
numerous fractures tend to become enlarged by groundwater and form
sizeable solution channels and caverns.
Groundwater in the Kittatinny Formation is found under both water table
and semi-artesian conditions. Water table conditions exist near the ground
surface and semi-artesian conditions occur in some of the deeper solution
channels, which are recharged through sinkholes or water table aquifers.
Because the solution channels are usually quite irregular, two neighboring
high-capacity wells may tap different solution channels and not interfere
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with each other at all. However, two high yelling wells on the same system
would rapidly transmit the effect of pumping over considerable distances
with a consequent increase in drawdown.
The Most successful wells have intersected large caverns between 50 and 300
feet. Below 600 feet the chances of obtaining a good supply from Kittatinny
Limestone are generally slight, although there have been exceptions.
Wells drilled in the Leithsville Formation, which is located in Vernon
Township, or Rickenbach Formation would be much more prone to intersect
solution channels than those drilled in the Epler or Allentown Formations.
Land use practices over areas identified as underlain by either the Leithsville
Formation or Rickenbach Formation should be carefully considered for their
potential to pollute the groundwater supply.

6.1 Areas of Groundwater Recharge:
The glacial overburden is an important factor in determining potential for
recharge to groundwater supplies. The following discussion based upon
information compiled by the New Jersey Geological Survey (Stanford, Witte
and Harper, 1990) presents the hydrogeologic characteristics of glacial
sediment found throughout Vernon Township. Please refer to Figure 6.1
Potential Groundwater Recharge Areas Map of the Natural
Resources Inventory of Vernon Township.

Deltaic and Lacustrine Fan Sediment:
Map Symbol: d
Description:

Sand and gravel deposited as deltas and fans in glacial
lakes. May locally overlie lake-bottom sediment. As
much as 200 feet thick.

Hydrogeologic Character: Unconfined aquifer where sufficiently thick.
Lacustrine fan sand and gravel is a productive confined or
semi-confined aquifer in places in the subsurface, where it
is overlain by lake-bottom sediment. Surface outcrops of
deltas and fans may be recharge areas for these confined
lacustrine fan aquifers.

Lake-Bottom Sediment:
Map Symbol: 1
Description:

Silt, clay, and fine sand deposited on the bottoms of
glacial lakes. As much as 250 feet thick.

Hydrogeologic Character: Generally a confining or semi-confining layer.
Underlain by productive confined and semi-confined
lacustrine fan and fluvial aquifers in places.
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Fluvial Over Lacustrine Sediment:
Map Symbol: fl
Description:

Generally a three part vertical sequence of fluvial sand
and gravel overlying deltaic and lake-bottom fine sand,
silt, and minor clay, in turn overlying lacustrine fan sand
and gravel. Entire section may be as much as 250 feet
thick.

Hydrogeologic Character: Upper sand and gravel may be an unconfined
aquifer where thick or where hydrologically connected to
surface. Middle silt and fine sand unit is a confining or
semi-confining layer. Lower sand and gravel may be a
productive confined or semi-confined aquifer.
Fluvial Sediment:
Map Symbol: f
Description:

Sand and gravel deposited in plains in valleys not
occupied by glacial lakes. Generally less than 50 feet
thick.

Hydrogeologic Character: Unconfined aquifer where sufficiently thick or
where hydrologically connected to surface water.
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7.0 Surface Water
Hydrologic Conditions:
"Hydrologic Cycle" is the term used to describe the endless circulation of
water from the oceans and surface bodies of water to the atmosphere, to the
land and back to the ocean, over or beneath the land surface. The
precipitation portion of the cycle maybe divided into the following categories:
1.

Evapo-transpiration. The combined process by which precipitation is
returned to the air through direct evaporation or by transpiration of
vegetation.

2.

Runoff. The process by which water reaches stream, including
groundwater discharge.

3.

Recharge. The process by which water percolates through the soil into
the groundwater.

Surface Water Resources and Quality:
An inventory of the Surface Water Resources of Vernon Township is included.
The data researched included the USGS 7.5 minute topographic maps of the
Wawayanda, Hamburg, Franklin, Unionville, Pine Island, Newfoundland and
Greenwood Lake quadrangles, NJDEPE Division of Fish, Game and Wildlife
and field inspections conducted by Connolly Environmental, Inc. during the
summer and fall of 1990.
The importance of the inventory of Surface Water is to determine those
associated with NJDEPE regulated wetlands, NJDEPE anti-degradation
policies, U.S. Fish and Game Fisheries policies, NJDEPE potable water
supply and Category I waters. The Surface Water inventory centered on
identification of surface water systems and their associated watersheds.
A drainage basin or watershed is the basic unit of surface water
management. A drainage basin or watershed is a topographically defined .
area within which surface waters flow into a central collector stream or
stream system. An action affecting a tributary of a stream system can have
an effect on the water quality of the central collector stream.
According to NJDEPE Division of Fish, Game and Wildlife, Bureau of Fresh
Water Fisheries there are two drainage basins and two minor watersheds
located in Vernon Township. Within these areas are numerous subwatersheds. The major drainage basins are the Wallkill and the Passaic.
The Wallkill drainage basin is the largest basin within Vernon Township. It
covers the entire town except the southeast corner which belongs to the
Passaic drainage basin. The central collector stream is the Wallkill River.
There are two areas classified as minor watersheds within the Wallkill
watershed. These are the Wallkill watershed and the Pochuck watershed.
The sub-watersheds located within the Wallkill watershed are Hamburg
Creek and Franklin Pond Creek. The sub-watersheds located within the
Pochuck watershed are Glenwood Brook, Glenwood Lake, Sawmill Pond
Brook, Lounsberry Hollow Brook, Wawayanda Creek, Wawayanda Lake,
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Livingston Pond Brook, Wawayanda Tributary, Spring Brook, Black Creek,
Black Creek Tributary (Vernon Valley), and Black Creek Tributary (McAfee).
The Passaic drainage basin is located in the southeast region of Vernon
Township. The central collector stream is the Passaic River. The minor
watershed located within the Passaic drainage basin is the Pequannock
watershed. The sub-watersheds located within the Pequannock watershed
are Cherry Ridge Brook, Clinton (Mossmans) Brook, and the Canistear
Reservoir.
Please refer to Figure 7.1 f Watershed. Trout Production and Water
Testing Sites Map of the Natural Resources Inventory of Vernon
Township.
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7.1 Existing Stream Classifications and Water Quality Management
The NJDEPE classifies streams throughout the state for the purpose of
determining what levels of protection each stream should receive. The
classifications are described as follows:
A. Class FW-1 Definition:
Fresh waters, including rivers, streams, lakes or other bodies of water
which, because of their clarity, color, scenic setting, or other
characteristic of aesthetic value or unique special interest, have been
designated by authorized State agencies in conformance with laws
pertaining to their use of private land, to be set aside for posterity to
represent the natural aquatic environment and its associated biota.
B. Class FW-2 Definition:
1. Fresh surface waters approved as sources of public water supply.
These waters shall be suitable for public potable water supply after
such treatment as shall be required by law or regulation.
2. These waters shall also be suitable for the maintenance, migration
and propagation of the natural and established biota; and for primary
contact recreation; industrial and agricultural water supply and any
other reasonable uses.
C. Class FW-3 Definition:
Fresh surface waters suitable for the maintenance, migration and
propagation of the natural and established biota; and for primary
contact recreation; industrial and agricultural water supply and any
other reasonable uses.
D. Category I Waters:
Pristine waters designated by the NJDEPE Waters of particular
clarity, color, scenic setting or other characteristics of scenic value,
exceptional ecological or recreational significance, exceptional water
supply significance or exceptional fishery resource value, including
trout production waters.
The stream classifications are further broken down into three other
classifications based on the suitability for trout. The classifications are
described as follows:
A. Trout Production Waters:
Waters that are used by trout for spawning and/or nursery purposes
during their first summer; or which are considered U) have high
potential for such use pending the correction of short term
environmental alterations.
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B. Trout Maintenance Waters:
Waters that support trout throughout the year or which have high
potential for such use pending the correction of short term
environmental alterations. Waters in which the biotic community is
manipulated for the purpose of trout maintenance and which are
otherwise not naturally suited for such purpose are not included.
C. Nontrout Waters:
Waters, that because of their physical and/or chemical, and/or biotic
characteristics, are not suitable for trout but which, in general, are
suitable for a wide variety of other fish species.
The watercourses classified as FW-1, FW-2, FW-3 within Vernon Township
are:
Class FW-1
Newark City Holdings, Sussex Woodlands, Inc., and Wawayanda Tract.
Lake Lookout Brook and tributaries from its headwaters in the
Newark City Holdings downstream through the property of Sussex
Woodlands, Inc. into the State owned Wawayanda Tract to its
confluence with the outlet stream from Lake Wawayanda.
Wawayanda Tract
Laurel Pond, including its stream and tributaries down to the outlet
stream from Lake Wawayanda.
Hamburg Mountain Tract
The upstream portion of Sand Hills Brook situated wholly within the
Hamburg Mountain Tract boundaries and all those portions of three
(3) tributaries to Black Creek originating in the Hamburg Mountain
Tract from their origin downstream to the tract boundaries.
Class FW-2
The Wallkill River and tributaries upstream from intake of Borough of
Franklin Water Works at Franklin Pond.
The Branch of Pochuck Creek, supply of the Highland Lakes
Improvement Company.
Class FW-3
The Wallkill River and all tributaries except those designated as FW-1
or FW-2.
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The classifications of the water courses within Vernon Township based on
their suitability of trout of Category of status are:
Trout Production
Black Creek Tributary (McAfee): Entire length
Livingston Ponds Brook (Potential): Entire length
Pequannock River: Source downstream to confluence with Pacack Brook
Spring Brook (Maple Grange): Entire length
Trout Maintenance
Canistear Reservoir: Entire length
Black Creek (McAfee): Source downstream to Rt. 94 Bridge
Glenwood Brook (Glenwood): Outlet to Glenwood Lake
Hamburg Creek (Hamburg Mtns.): Source downstream to Rt. 517 bridge at
Rudeville
Lounsberry Hollow Brook (Vernon Valley): Outlet of Glenwood Lake
downstream to Pochuck Creek
Town Brook (Vernon): Entire length
Wawayanda Creek (Prices Switch): Entire length
Wawayanda Lake (Wawayanda): Entire length
Category I Waters
Canistear Reservoir
Cherry Ridge Brook
Kohout Lake stream
Laurel Pond
Livingston Ponds and Livingston Ponds Brook
Marshall Pond and stream to Canistear Reservoir
Mastodon Lake
Mud Pond
Pacack Brook
Parker Lake stream
Pequannock River
Wawayanda Lake
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7.2 Water Quality Tests of Vernon Township's Surface Waters:
Connolly Environmental conducted laboratory tests of water samples taken
at various locations throughout Vernon Township. The specific sites are
shown on Figure 7.1, Watershed, Trout Production and Water Testing Sites
Map. The results of the testing are as follows:

Sitel
Location:
Black Creek (McAfee) at Rt. 94 culvert
Classification: FW-2, Border of Trout Maintenance and nontrout stream
Date:
November 20, 1990
Description:
Stream
Depth:
Up to 26 inches
Laboratory Results
Odor:
None
Color:
Clear
Dissolved Oxygen: 12.0 mg/1
pH:
8.1
Salinity:
0.0 %
Temperature: 6.5 C.
Conductivity:
325.0 umhos
Site 2
Location:
Black Creek; Sand Hill Rd. culvert
Classification: Nontrout
Date:
November 20, 1990
Description: , Stream
Depth:
Up to 8 inches
Laboratory Results
Odor:
None
Color:
Slight cloudiness
Dissolved Oxygen: 13.0 mg/1
pH:
6.6
Salinity:
0.0 %
Temperature: 4.5 C.
Conductivity:
310.0 umhos
SiteS
Location:
Town Brook (Vernon Center) at Rt. 94 culvert
Classification: FW-2, Trout Maintenance
Date:
November 20,1990
Description:
Stream; rapidly moving water with a steep gradient
Depth:
Up to 8 inches
Laboratory Results
Odor:
None
Color:
Clear
Dissolved Oxygen: 11.8 mg/1
pH:
7.8
Salinity:
0.0 %
Temperature: 6.0 C.
Conductivity:
320.0 umhos
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Site 4
Wawayanda Creek at Grand Price Rd. culvert
Location:
Classification: FW-2, Trout Maintenance
November 20,1990
Date:
Stream
Description:
Up to 20 inches
Depth:
Laboratory Results
Odor:
None
Color:
Clear
Dissolved Oxygen: 8.3 mg/1
pH:
6.3
Salinity:
0.0 %
Temperature: 5.0 C.
Conductivity:
135.0 umhos
Site 5
Pochuck Creek at Maple Grange Rd. culvert
Location:
Classification: Nontrout
November 20,1990
Date:
Stream
Description:
Up
to 48 inches
Depth:
Laboratory Results
Odor:
None
Color:
Clear
Dissolved Oxygen: 8.0 mg/1
pH:
6.0
Salinity:
0.0 %
Temperature: 7.0 C.
Conductivity:
185.0 umhos
Site 6
Lounsberry Hollow Brook at Rt. 517 culvert
Location:
Classification: FW-2, Trout Maintenance
November 20,1990
Date:
Stream
Description:
Up to 6 inches
Depth:
Laboratory Results
Odor:
None
Color:
Clear
Dissolved Oxygen: 8.5 mg/1
pH:
6.6
Salinity:
0.0 %
Temperature: 6.5 C.
Conductivity:
265.0 umhos
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Site 7
WaUkfll River (Owens)
Location:
Classification: Nontrout
November 20, 1990
Date:
River
Description:
Undetermined
Depth:
Laboratory Results
Odor:
None
Color:
Clear
Dissolved Oxygen 7.4 mg/1
pH:
6.5
Salinity:
0.0 %
Temperature: 5.0 C
Conductivity:
180.0 umhos
SiteS
Wallkill Tributary at Wallkill Lake
Location:
Classification: Nontrout
November 20, 1990
Date:
Description:
Stream
Up to 6 inches
Depth:
Laboratory Results
Odor:
None
Color:
Clear
Dissolved Oxygen: 8.1 mg/1
pH:
6.8
Salinity:
0.0 %
Temperature: 5.0 C.
Conductivity:
140.0 umhos
Site 9
Wallkill River at Rt. 565 culvert
Location:
Classification: Nontrout
November 20, 1990
Date:
Description:
River
Up to 48 inches
Depth:
Laboratory Results:
Odor:
None
Color:
Clear
Dissolved Oxygen: 7.6 mg/1
pH:
6.5
Salinity:
0.0 %
Temperature: 5.0 C.
Conductivity:
180.0 umhos
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7.3 Lakes and Lake Classifications:
NJDEPE Lakes Management Program classified the lakes located in Vernon
Township according to eutrophication and public ownership. Eutrophication
is defined as an aging process which occurs naturally. A series of events
occur over a time span ranging from hundreds or thousands of years which
causes the lake to fill in and die. The process can be accelerated by the land
use activities within the watershed. This accelerated process is called
"cultural eutrophication". Nutrients, such as phosphorus or nitrogen, added
to a water body will increase the rate of eutrophication.
Portions of the following information were obtained from Management and
Restoration Guide For Sussex County Lakes. 1983.
Lake
Barry Lakes (2)
Canistear Reservoir
Clifiwood Lake
Con way Lake
Glenwood Lake
Highland Lakes
#1 Upper Highland
#2 Highland
#3 Highland East
#4 Highland
#5 Highland
Kohout Lake
Laurel Lake
Livingston Ponds(3)
Lookout Lake
Marshall Pond
Mastodon Lake
Mud Pond
Panorama Lake
Parker Lake
Pleasant Valley
Pochung Lake
Scenic Lakes(2)
Vernon Valley Lake
WallkiU Lake
Wanda Lake
Wawayanda Lake
Wildwood Lake

Surface
Area(Ac.)

Drainage Basin Classification

54.0
350.0
120.0
20.0
14.0

Wallkill
Passaic
Wallkill
Wallkill
Wallkill

15.0
370.0
24.0
16.0

WallkiU
Wallkill
Wallkill
Wallkill
WallkiU
Wallkill
Wallkill
WaUkiU
Wallkill
Passaic
- Wallkill
WallkiU
Wallkill
Wallkill
Wallkill
Wallkill
WallkiU
Wallkill
Wallkill
Wallkill
WaUkUl
Wallkill

10.0
40.0
8.0
8.0
5.0
3.5
15.0
11.0
6.0
30.0
79.0
2.0
28.0
39.0
240.0
58.0

PO,T.M.,FW2,C1

PE
PO,C1
PO,C1
Cl
Cl
Cl
Cl

PE
PO.C1

PO Publicly Owned
Cl Category 1
PE Presumed Eutrophic
FW 2 Trout Production or Trout Maintenance
Vernon Township includes within is boundaries twenty-nine (29) lakes. Of
these are private lake communities, lakes with no publicly owned lands,
sparsely populated residential areas or privately owned with no community
center. As of this time Kohout Lake, Laurel Lake, Canistear Reservoir and
Wawayanda Lake are publicly owned. As such, they are classified as
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Category I waters or FW 1 waters and are subject to NJDEPE antidegredation policies for discharges to them.
7.4 Wetlands:
Freshwater Wetland, as defined by the Freshwater Wetlands Protection Act
(N.J.A.C. 7:7A-1.4), means "an area that is inundated or saturated by surface
water or groundwater at a frequency and duration sufficient to support, and
that under normal circumstances does support, a prevalence of vegetation
typically adapted for life in saturated soil conditions, commonly known as
hydrophytic vegetation". The three (3) determinate field parameters include:
1. Wetland Hydrology: permanent or periodic inundation, or soil
saturation for a significant period (usually a week or more) during the
growing season.
2. Hydric Soils: soils that are saturated, flooded or ponded long enough
during the growing season to develop anaerobic condition in the upper part
(U.S.D.A. Soil Conservation Service 1987).
3. Hydrophytic Vegetation: macrophytic plant life growing in water, soil
or on a substrate that is at least periodically deficient in oxygen as a result of
excessive water content.
The U.S. Fish and Wildlife Service has prepared a "National Wetlands
Inventory" (NWI) Map.for the State of New Jersey demarcating wetland
areas using aerial photography at a scale of 1:24,000. The State of New
Jersey is presently preparing new wetland maps to simplify wetland
delineation verification and to supplement the Freshwater Wetlands
Protection Act. The maps will aid State agencies in the protection of these
vital resources.
Figure 7.2 Potential Wetlands Map of the Natural Resources
Inventory of Vernon Township is included indicating the wetland areas
mapped by the U.S. Fish and Wildlife Service and other potential wetland
areas determined by Connolly Environmental Wetland Professionals. The
potential wetland areas have been determined by the seasonal high water
table data contained in the U.S. Department of Agriculture Soil Conservation
Service Soil Survey of Sussex County New Jersey and the USGS Topographic
Map.
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8.0 Soils
Soils form the base from which humans derive food, oxygen and other bases
of life. The types and distribution of soils in Vernon Township are important
in land use policies.
Soils are created by the interactions between parent rock, climate, plant life
and animal life. The forces of water and wind combine to weaken, fracture
and erode rock materials. Also, plant and animal life decompose and soils are
formed. As soil forming processes continue, horizontal layers (horizons) are
formed with different characteristics. Different soils are described as a
specific soil type.
According to the U.S. Department of Agriculture, Soil Conservation Service
(SCS) of Sussex County, New Jersey, the following soil types have been
mapped for Vernon Township.
Ar - Alluvial Land, wet
At - Atheron loam
BrA - Braceville gravelly sandy loam, 0 to 3 percent slopes
BrB - Braceville gravelly sandy loam, 3 to 8 percent slopes
Ca - Carlisle muck
FrA - Fredon loam, 0 to 8 percent slopes
FrB - Fredon loam, 3 to 8 percent slopes
Ha - Halsey loam, 0 to 3 percent slopes
HfA - Hazen gravelly loam, 0 to 3 percent slopes
HfB - Hazen gravelly loam, 3 to 8 percent slopes
HfD - Hazen gravelly loam, 8 to 25 percent slopes
HgE - Hazen and Palmyra gravelly sandy loams, 25 to 45
percent slopes
HkA - Hero loam, 0 to 3 percent slopes
HkB - Hero loam, 3 to 8 percent slopes
HmB - Hibernia gravelly loam, 3 to 8 percent slopes
HnB - Hibernia very stony loam, 3 to 8 percent slopes
HnD - Hibernia very stony loam, 8 to 25 percent slopes
HoB - Hoosic gravelly loam, 3 to 8 percent slopes
Ly - Lyons silt loam, 0 to 3 percent slopes
Lz - Lyons very stony silt loam, 0 to 3 percent slopes
Md - Middlebury loam, 0 to 3 percent slopes
NaB - Nassau rocky silt loam, 3 to 8 percent slopes
OtC - Otisville gravelly loamy sand, 3 to 15 percent slopes
OtD - Otisville gravelly loamy sand, 15 to 35 percent slopes
PaB - Palmyra gravelly fine sandy loam, 3 to 8 percent
slopes
PaD - Palmyra gravelly fine sandy loam, 8 to 25 percent
slopes
Pits, Sand, and Gravel
PvA - Pompton fine sandy loam, 0 to 3 percent slopes
Pw - Preakness sandy loam
RhB - Riverhead sandy loam, 3 to 8 percent slopes
RhC - Riverhead sandy loam, 8 to 25 percent slopes
RoB - Rockaway gravelly loam, 3 to 8 percent slopes
RoC - Rockaway gravelly loam, 8 to 15 percent slopes
RoD - Rockaway gravelly loam, 15 to 25 percent slopes
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RpD - Rockaway very stony loam, 5 to 25 percent slopes
RpE - Rockaway very stony loam, 25 to 40 percent slopes
RrD - Rockaway Rock outcrop association, 8 to 25 percent
slopes
RvE - Rock outcrop-Rockaway association, 25 to 35 percent
slopes
Sm - Sloan and Wayland silt loam
Wa - Wallkill silt loam, 0 to 2 percent slopes
WhB - Washington loam, 3 to 0 percent slopes
WhC - Washington loam, 8 to 15 percent slopes
WhD - Washington loam, 15 to 25 percent slopes
WkC - Washington very stony loam, 3 to 15 percent slopes
WkD - Washington very stony loam, 15 to 25 percent slopes
W1C - Washington-Wassaic complex, 3 to 15 percent slopes
W1D - Washington-Wassaic complex, 15 to 25 percent slopes
WmC - Wassaic silt loam, 3 to 15 percent slopes
WmD - Wassaic silt loam, 15 to 30 percent slopes
WnD - Wassaic-Rock outcrop association, 15 to 25 percent
slopes
Wo - Whitman extremely sandy stony loam, 0 to 3 percent
slopes
Soils that have similar profiles form a soil series. Except for different texture
in the surface layer, all the soil of one series have major horizons that are
similar in thickness and arrangement. A soil horizon is a layer of soil,
approximately parallel to the surface, that has distinct characteristics
produced by soil forming processes.
Each soil series is named for a town or other geographic feature near the
place where a soil was first observed and mapped. Washington and
Rockaway, for example, are names of two soil series.
Soils of one series can differ in texture, slope, stoniness, and other
characteristics that affect use of the soils by man. To clarify the difference,
soil series are divided into phases which indicate the soil feature that effects
its use. For example, Rockaway gravelly loam, 3 to 8 percent slopes, is one of
many phases within the Rockaway series.
There are places where the soil material is too rocky, too shallow, or too
severely eroded for classification by a soil series. These places are classified
as land types and are given indicative names. Alluvial Land, wet, is a land
type in Vernon Township.
A soil complex consists of an area of two or more soils, that are mixed or too
small in size that they can not be shown separately on the soils map. The
name of a soil complex is expressed by the names of the dominant soils,
joined by a hyphen. The Washington-Wassaic complex, 3 to 15 percent slopes
is a soil complex located in Vernon Township.
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A mapping of the soils located in Vernon Township follows as Figure 8.1
Soils Map of the Natural Resources Inventory of Vernon Township.
The mapping was taken from information published in the Sussex County
Soil Conservation Service, Soils Mapping as published in the Sussex county
Soil Survey, 1975. Also included is a complete description of each of these
soils as excerpted from the Sussex County Soil Survey. A summary chart
outlining Engineering Interpretation and Planning Limitations also follow.
Finally, and most importantly the soils have been analyzed for their
limitations according to NJDEPE Standards for the Construction of
Individual Subsurface Sewage Disposal Systems pursuant to N.JA.C 7:9A-11 et. seq. These regulations, Public Law 199, govern the location,
construction and operation of septic systems.
8.1 Description Of The Soils Located In Vernon Township:
ALLUVIAL LAND. WET
Alluvial land, wet (Ar) is very poorly drained and poorly drained. It is on
flood plains. The surface layer is gray or mottled gray fine sandy loam to
silty clay that varies widely within short distances. The content of gravel
and cobblestones varies from place to place. In places, debris deposited by
fioodwater is scattered on the surface.
These wet alluvial areas occupy very low positions along the major streams of
the county. They have a water table at or near the surface most of the year.
They are subject to stream overflow and in places are subject to surface
ponding during long wet periods. Most areas are flooded annually., The rest
is flooded once in 4 or 5 years. Fioodwater stands for as long as a week or
more.
Small pockets of muck, peat, and lacustrine sediments are included in the
mapped areas of this unit. The muck and peat areas have low bearing
strength. The lacustrine sediments are likely to be plastic and slowly
permeable.
Alluvial land, wet, is used for hay and pasture. A few drained areas are used
for corn.
ATHERTON SERIES
The Atherton series consists of deep, nearly level, poorly drained and very
poorly drained soils that formed on glacial outwash terraces. These soils are
in slight depressions and on terraces along streams in the county. They are
seldom flooded.
Available water capacity is high. Permeability is moderate or moderately
slow in the surface layer and subsoil. A high water table keeps these soils
saturated for long periods. Natural fertility is high. Roots are restricted by
the high water table.
Atherton loam (At)-This soil is in long narrow or oval depressions adjacent to
streams or low spots where surface and seepage water collect. In most
places, slopes are less than 3 percent. Included with this soil in mapping are
somewhat poorly drained soils too small in extent to map separately.
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Wetness is the major limitation. Runoff is very slow, and there is little or no
erosion hazard. If drained and under high-level management, this soil can be
cultivated continuously. It is best suited to water-tolerant plants. It is not
well suited to alfalfa.
BRACEVILLE SERIES
The Braceville series consists of deep, nearly level to gently sloping,
moderately well drained soils that have a weakly formed to moderately
formed fragipan in the lower part of the subsoil. The soils formed on glacial
outwash terraces in material derived predominantly from gray sandstone and
slate and smaller amounts of siltstone and limestone.
In a representative profile the plow layer is very dark grayish-brown gravelly
sandy loam 8 inches thick. The upper 8 inches of the subsoil is brown
gravelly sandy loam. The middle 8 inches is mottled, yellowish-brown
gravelly sandy loam. The lower 12 inches is a fragipan of firm, mottled
brown gravelly loam. The substratum to a depth of 60 inches is grayishbrown stratified gravelly sand.
Available water capacity is moderate. Permeability is moderately slow in the
fragipan. Rooting depth and available water capacity are restricted by the
fragipan. Natural fertility is moderate.
These soils are well suited to corn, spring-sown small grain, hay, and
pasture.
Braceville gravelly sandy loam. 0 to 3 percent slopes (BrA)-This soil has the
profile described as representative of the series. It is on slight rises and
broad flat terraces along major streams. Included in mapping are a few spots
of somewhat poorly drained to very poorly drained soils.
Seasonal wetness and moderately slow permeability in the fragipan are the
major limitations to crops. Runoff is slow. The hazard of erosion is light.
Tile and surface drains reduce wetness.
Braceville gravelly sandv loam. 3 to 8 percent slopes (BrB)-This soil is on
rises and low-lying kame terraces. Included in mapping are small spots of
poorly drained to very poorly drained Atheron soils, some areas of somewhat
poorly drained soils, and some areas of moderately eroded soils.
Erosion control is needed in cultivated areas. Seasonal wetness and
moderately slow permeability in the fragipan are the major limitations to
crops. Runoff is medium. The hazard of erosion is moderate. Random tile
drains and diversion terraces reduce wetness.
CARLISLE SERIES
The Carlisle series consists of deep, nearly level, very poorly drained organic
soils. These soils formed in depressions or low areas formerly occupied by
lakes or ponds. Over a period of thousands of years these areas filled
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gradually with an accumulation of plant remains or mixed mineral sediment
and plant remains.
In a representative profile the surface layer is black, highly decomposed
muck 12 inches thick. The next 36 inches is black, decomposed fibrous muck
that contains partially decayed woody fragments. The lower part to a depth
of 60 inches is dark reddish-brown, fibrous and woody muck.
Available water capacity is high. Permeability is moderately rapid to rapid.
Natural fertility is high. In undrained areas the water level is at or near the
surface most of the time.
Carlisle muck (Ca)-Included with this soil in mapping are narrow bands of
organic soils less that 51 inches thick around the edges. Also included are
areas of Sloan, Wallkill, and Wayland soils.
Most areas are wooded with stands of elm, red maple, and other watertolerant species. Successful cultivation depends on improved drainage.
Drained areas have been used for vegetables, such as lettuce and onions, and
for sod.
FREDON SERIES
The Fredon series consists of deep, nearly level to gently sloping, poorly
drained soils underlain by stratified sandy and gravelly water-deposited
material. These soils formed in glacial outwash material derived
predominantly from gray sandstone, shale, and siltstone. They are on glacial
stream terraces slightly above stream flood plains, in the lowest depressions,
and in a few seep spots in pockets of steeper slopes.
Available water capacity is moderate. A high water table keeps these soils
saturated for long periods in winter, in spring, and early in summer.
Permeability is moderate in the subsoil and moderate to moderately rapid in
the substratum. Natural fertility is moderate.
These soils are wet, and only a small acreage has been cleared for farming.
Mostly cleared areas have been drained and are used for corn, hay, or
pasture.
Fredon loam. 0 to 3 percent slopes (FrAVThe profile of this soil is similar to
the one described as representative of the series, but the depth to the
substratum is more than 30 inches. Included in mapping are small pockets of
shallow muck and very poorly drained Halsey soils.
Adequately drained areas of this soil are used for corn and improved pasture.
Undrained areas are used for woodland and unimproved pasture. Wetness is
the major limitation. The high water table must be lowered before this soil
can be used for most crops.
Fredon loam. 3 to 8 percent slopes (FrBVThis soil has the profile described as
representative for the series. It is on slight rises on stream terraces.
Included in mapping are small areas of very poorly drained Halsey soil and
shallow muck.
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Adequately drained areas of this soil are suited to corn and pasture.
Undrained areas are suited to woodland and unimproved pasture. Wetness
is the major limitation to crops. The water table is at a depth of 6 to 12
inches, and it must be lowered before this soil is used for crops.
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HALSEY SERIES
The Halsey series consists of nearly level, very poorly drained soils that are
moderately deep over sand. These soils are in shallow depressions, broad
areas near streams, and depressions in more sloping areas. They formed in
glacial outwash material derived predominantly from gray sandstone, shale,
and siltstone.
Available water capacity is moderate. Permeability is moderate in the
subsoil and rapid in the substratum. Natural fertility is moderate. A high
water table keeps these soils saturated most of the year. Roots of many
plants are restricted by the high water table.
Halsey loam (Ha)-This is a wet soil. It is in low areas, and it has a high
water table. Slopes are commonly less than 3 percent. Included in mapping
are small areas of poorly drained Fredon soils and shallow muck and small
areas where slopes are more than 3 percent.
If adequately drained, this soil is suited to corn and improved pasture. Open
ditches and tile drains are used where drainage outlets are available.
Ponding is a risk during long wet periods.
HAZEN SERIES
The Hazen series consists of deep, nearly level to very steep, well-drained
soils that are underlain by stratified sand and gravel at a depth of 20 to 40
inches. These soils formed in glacial outwash deposit derived predominantly
from slate, shale, and sandstone. They are on terraces and mounds in the
central valleys that extend throughout Sussex County.
Available water capacity is moderate. Permeability is moderate in the
surface layer and subsoil and rapid in the substratum. Natural fertility is
moderate.
The nearly level to sloping soils are well suited to corn, small grain,
vegetables, hay, and pasture. The steeper soils are better suited to pasture
and woodland than to most other uses.
Hazen gravelly loam. 0 to 3 percent slopes (HfA)-The profile of this soil is
similar to the one described as representative of the series, but the depth to
the substratum is about 30 inches. Included in mapping are small spots of
Hero loam, mostly in closed depressions. Also included are some areas of
Hazen soils where slopes are more than 3 percent.
This soil is well suited to corn, small grain, fruit, and pasture. Runoff is
slow. The hazard of erosion is slight.
Hazen gravelly loam. 3 to 8 percent slopes (HfB)-The profile of this soil is the
one described as representative of the series. Included in mapping are small
areas where the content of gravel is less than 15 percent and areas of
moderately eroded soils where the yellowish-brown subsoil has been mixed
into the surface layer in plowing.
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This soil is better suited to corn, small grain, fruit, hay, and pasture than to
most other uses. Control of the medium runoff and the moderate hazard of
erosion is needed.
Hazen gravelly loam. 3 to 8 percent slopes (HfD)-The profile of this soil is
similar to the one described as representative of the series, but the depth to
the substratum is about 20 inches. This soil is on terraces and side slopes of
mounds.
This soil is used for commonly grown field crops and for hay and pasture. It
is better suited to drought-resistant grasses and legumes than to other
plants. Runoff is medium to rapid, and the erosion is moderate to severe in
cultivated areas. Control of runoff and erosion is needed. Crop yields are
reduced during dry periods.
Hazen and Palmyra gravelly sandv loams. 25 to 45 percent slopes (HgE)Areas of this mapping unit are dominantly the Hazen soil or the Palmyra soil
or any combination of these soils.
These soils are mostly woodland or unimproved pasture because the very
steep slopes limit use. Sand and gravel pits are common.
HERO SERIES
The Hero series consists of deep, nearly level to gently sloping, moderately
well drained soils underlain by stratified sand and gravel at a depth of 20 to
32 inches. These soils formed in glacial outwash material, predominantly of
slate, shale, sandstone, and small amounts of limestone. They occupy broad
flats or slight rises along stream terraces in the central valleys.
Available water capacity is moderate. Permeability is moderately rapid to
rapid. A seasonal high water table is at a depth of 1-1/2 to 3 feet. It restricts
internal drainage in winter and spring, but it drops several feet in summer.
Natural fertility is moderate.
Hero loam. 0 to 3 percent slopes (HkA)-Included with this soil in mapping are
areas where the surface layer is sandy loam or fine sandy loam. These areas
make up about 10 to 15 percent of the unit. Also included are small areas of
Hazen and Palmyra soils and scattered, small areas of Fredon and Halsey
soils that are wetter than Hero soils.
If adequately drained, this soil is suited to corn, small grain, hay, and
pasture. Wetness is the major limitation to cultivation. Runoff is slow. The
hazard of erosion is slight. Roots are sometimes restricted by the seasonal
high water table. Tile drains help to control wetness in depressions and seep
areas.
Hero loam. 3 to 8 percent slopes (HkB)-The profile of this soil is the one
described as representative of the series. Included in mapping are small
areas of soils where the surface layer is sandy loam or fine sandy loam and
some areas where the gravel content in the surface layer is more than 15
percent. Also included are scattered, small areas of Fredon and Halsey soils
and small areas of Hazen and Palmyra soils especially where the latter two
soils are adjacent.
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This soil is used for most general field crops and for hay and pasture. If
adequately drained, it is well suited to small grain and grasses and legumes.
Wetness is the main limitation. Runoff is medium. The hazard of erosion is
moderate. Roots are sometimes restricted by the seasonal high water table.
Diversions, terraces, cover crops, and contour strips are used to control runoff
and erosion. Tile drains are needed in depressions and seep areas.
HIBERNIA SERIES
The Hibernia series consists of deep, gently sloping to steep, somewhat poorly
drained soils that have a fragipan in the lower part of the subsoil. These
soils formed in glacial till primarily of granite gneiss and small amounts of
quartzite, shale, and sandstone. They occupy undulating and hilly glacial
moraine landscapes and slightly concave drainage ways.
Available water capacity is moderate. Permeability is moderate above the
fragipan and slow in the pan. Natural fertility is moderate. A seasonal
water table is at a depth of 1 foot late in winter and early in spring.
Very stony areas of these soils are better suited to woodland than to most
other uses. Some areas have been cleared and farmed. These areas are
suited to crops commonly grown in the county.
Hibernia gravelly loam. 3 to 8 percent slopes (HmB)-This soil has a profile
similar to the one described as representative of the series, but it contains
fewer stones. It is on undulating upland along the terminal moraine.
This soil is suited to most crops grown in the county, but is poorly suited to
alfalfa and other deep-rooted crops. Winterkill is a hazard. Wetness is the
major limitation. Runoff is medium. The hazard of erosion is slight to
moderate in cultivated areas. Diversion terraces have been installed to
remove excess water and control erosion.
Hibernia very stony loam. 3 to 8 percent slopes (HnB)The profile of this soil is the one described as representative of the series.
The surface layer and subsoil are 1 to 3 percent stones 5 to 30 feet apart.
Included in the mapping are some areas where slopes are more than 8
percent and areas of Rockaway very stony loam.
This soil is better suited to pasture and woodland than to most other uses.
Most areas are wooded. Runoff is medium. The hazard of erosion is
moderate in areas cleared of trees and shrubs. Stoniness is the major
limitation, but excess water is also a limitation. Stones make it impractical
to use machinery for cultivation, pasture management or tree planting.
Hibernia very stony loam. 8 to 25 percent slopes (HnD)Stones in this soil are 5 to 30 feet apart. Included in mapping are areas
where slopes are less than 8 percent and areas of Rockaway soils.
Stones limit the use of this soil to pasture and woodland. Water-tolerant
grasses and legumes are desirable for pasture. Runoff is medium to rapid.
The hazard of erosion is moderate to severe if trees are removed.
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HOOSIC SERIES
The Hposic series consists of deep, gently sipping to steep, somewhat
excessively drained soils underlain by stratified sand and gravel. These soils
are on undulating glacial outwash plains and valley trains and steep side
slopes of kames and eskers.
Available water capacity is low. Permeability is moderately rapid in the
subsoil and rapid in the substratum. Natural fertility is moderate.
These soils are suited to all crops commonly grown in the county, but they
are best suited to small grain. Yields of summer crops are lower during dry
periods. Irrigation is needed if high-value crops are grown.
Hoosic gravelly loam. 3 to 8 percent slopes (HoB)-The profile of this soil is the
one described as representative of the series. Included in mapping are areas
of Hoosic gravelly sandy loam and Hoosic loam and some areas where the
depth to sand and gravel is less than 22 inches. Also included are small,
scattered wet spots of Braceville soils.
This soil is suited to most crops commonly grown in the county.
Droughtiness is the major limitation to cultivation. Runoff is slow. The
hazard of erosion is slight. Maintaining the content of organic matter,
conserving moisture, and controlling erosion are essential. Irrigation of highvalue crops generally is needed.
LIVINGSTON SERIES
The Livingston series consists of deep, nearly level, very poorly drained soils
that have a fine-textured subsoil. These soils formed in clay deposits in low
positions on the landscape. Some areas are subject to occasional overflow.
Available water capacity is high. A perched water table is near the surface
for long periods during the year because these soils are fine textured and are
in low positions. These soils are ponded late in whiter and early in spring.
Permeability is slow. Natural fertility is high.
These soils generally are used for pasture if adequate drainage outlets are
available.
Livingston siltv clay loam (Lv)- This soil commonly has slopes of less than 3
percent. In some areas it is subject to occasional steam overflow. Included in
mapping are some soils where slopes are as much as 6 percent and small
areas of shallow muck and Raynham silt loam.
Most areas are woodland and pasture or are idle. Drainage is difficult
because this soil is fine textured and is in very low positions on the
landscape.
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LYONS SERIES
The Lyons series consists of deep, very poorly and poorly drained, nearly
level soils. These soils formed in calcareous glacial till derived from
limestone and varying amounts of shale, sandstone, gneiss, and granite.
Available water capacity is high. Permeability is slow. Natural fertility is
high.
Poor drainage and stones limit the use of these soils to pasture and
woodland. These soils are saturated for 6 months or more during the year.
In places, they are ponded late in winter and in spring. Adequately drained
areas are suited to crops commonly grown in the county. Sinkholes are likely
to form because solution caverns occur in the underlying limestone.
Lyons silt loam (Lv)-This soil has the profile described as representative of
the series. Much of the acreage is in slight depressions. Slopes are
commonly less than 3 percent. Included in mapping are small areas of
somewhat poorly drained soils, areas of shallow muck and small areas of
gently sloping Lyons soils.
Adequately drained areas can be used for commonly grown crops and for hay
and pasture. Undrained areas are suited mainly to woodland or wildlife.
Wetness is the major limitation to cultivation. Runoff is slow. The hazard of
erosion is slight. Surface drains, tile underdrains, and diversions terraces
have been used to reduce wetness.
Lyons very stony silt loam (Lz)-This soil has a profile similar to the one
described as representative of the series, but the surface layer is about 3
percent stones that are 5 to 30 feet apart. Slopes are commonly less than 3
percent. Included in mapping are some areas where the surface layer is
thinner and less dark, areas of similar gently sloping Lyons soils, and small
areas of shallow muck.
Most of the acreage is woodland of red maple and other water-tolerant
species. Stone removal and drainage are needed if this soil is cultivated.
MIDDLEBURY SERIES
The Middlebury series consists of deep, nearly level, moderately well drained
to somewhat poorly drained soils on flood plains subject to occasional stream
overflow. These soils are underlain by fine sandy loam or silt loam alluvial
material.
In a representative profile the plow layer is very dark grayish-brown loam 11
inches thick. The subsoil is brown fine sandy loam, is 14 inches thick, and
has mottles. The substratum to a depth of 65 inches is mottled, brown fine
sandy loam.
Available water capacity is high, and permeability is moderate. Natural
fertility is high.
Excess water delays seedbed preparation in spring and also when stream
flow is excessive. These soils are subject to occasional flooding.
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Middleburv loam (Md)-Slopes commonly are less than 3 percent. Included in
mapping are small areas of Chenango soils, Alluvial land, wet, and gravel
bars along streams. This soil is subject to occasional stream overflow.
This soil is used for hay, corn, pasture, wildlife habitat, and woodland.
Drainage is needed for optimum crop production.
NASSAU SERIES
The Nassau series consists of somewhat excessively drained, gently sloping to
very steep soils that are shallow over slate or shale bedrock. These soils are
on uplands. Most areas are rocky. Rock outcrop is extensive.
Available water capacity is low because the soils are shaly and shallow over
bedrock. Permeability is moderate. Natural fertility is low.
Very stony areas of these soils are better suited to woodland or unrenovated
pasture than to most other uses.
Nassau rocky silt loam. 3 to 8 percent slopes (NaB)-Included with this soil in
mapping are small areas of deep, well-drained Valois soils. Also included are
areas of Rock outcrop that make up about 5 percent of the mapped areas.
Also included in the area of Mt. Salem and Rockport is a soil similar to Bath
soils, but only 24 to 30 inches deep over shale.
Areas of this soil are used for pasture, woodland, and some commonly grown
crops.
OTISVILLE SERIES
The Otisville series consists of deep, gently sloping to very steep, excessively
drained, acid soils underlain by stratified very gravelly sand. These soils
formed in glacial deposit, such as kames, eskers, and moraines.
Available water capacity is low. Permeability is rapid. Natural fertility is
low.
Most areas of these soils are wooded. Some less sloping areas have been
cleared and farmed to small grain, hay, and pasture. The soils are very
droughty. Added fertilizer leaches out rapidly.
Otisyille gravelly loamy sand. 3 to 15 percent slopes (OtC VThe profile of this
soil is the one described as representative of the series. Included in mapping
are areas of Riverhead sandy loam, areas of Rockaway gravelly loam, and
areas of Otisville soils that have a cobbly surface layer. These included soils
generally are inextensive.
Most of the acreage is woodland. Some areas are used for small grain, hay,
and pasture crops. The low available water capacity and low natural fertility
result in low yields. Erosion control is needed in the steeper areas.
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Otisville gravelly loamy sand. 15 to 35 percent slopes (OtD)-Included with
this soil in mapping are areas ofcobbly or stony Otisville soils, Rockaway
gravelly loam, and Riverhead sandy loam, 8 to 25 percent slopes.
Most of the acreage is woodland. Some areas are used for pasture and for
infrequent hay crops.
PALMYRA SERIES
The Palmyra series consists of deep, well-drained, nearly level to steep soils
underlain by stratified, calcareous sand and gravel deposit. These soils are
in high positions on glacial outwash plains, kames, and kame terraces.
Available water capacity is moderate. Permeability is moderate in the surface
layer and subsoil and rapid in the substratum. Natural fertility is
moderately high.
Palmyra gravelly fine sandy loam. 3 to 8 percent slopes (PaB)-The profile of
this soil is the one described as representative of the series. Included in
mapping are small areas of nearly level soils and small areas of limestone
ledge. Also included are small areas of Hero loam that collect water from
adjacent steeper soils and need drainage in places.
This soil is used extensively for alfalfa, corn, and other crops associated with
dairy farming. Erosion control is needed in cultivated areas.
Palmyra gravelly fine sandy loam. 8 to 25 percent slopes (PaD)-The profile of
this soil is similar to the one
described as representative of the series, but the depth to sand and gravel
averages about 18 inches. This soil is in rolling to hilly positions on the
landscape. Included in mapping are spots where slopes are less than 8
percent.
This soil is used for pasture, hay, and occasionally for row crops. Runoff is
moderate to rapid. The hazard of erosion is severe in cultivated areas.
Erosion control is needed.
PITS. SAND AND GRAVEL
Pits, sand and gravel (Pt) consists of active and abandoned pits and any
adjoining areas of fill from overburden that result from the mining of sand,
gravel, and borrow material. Sand and gravel pits are the most extensive
kinds of pits and are commonly associated with glacial outwash material
from which Riverhead and Otisville soils formed. Some are on stony and
cobbly glacial till. Most pits are in uplands and are 6 to 20 feet deep. Some
have been sources of both sand and gravel.
Some areas have been dredged in mining the sand and gravel and large
ponds have formed. Some of these have been converted to use for swimming,
fishing, or skating. Rehabilitation of sand and gravel pits is frequently
difficult because fertility is low and the material is erodible.
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POMPTON SERIES
The Pompton series consists of deep, nearly level, somewhat poorly drained
soils that formed on glacial outwash plains. Coarse fragments are mostly
granitic gneiss gravel. The soils are underlain by thick sand and gravel beds.
Permeability is moderate or moderately rapid in the surface layer and subsoil
and rapid in the substratum. Available water capacity is moderate. Natural
fertility is moderate. A seasonal high water table is at a depth of 1 to 2 feet
in winter and spring. These soils are not generally subject to stream
overflow, but nearly level areas or depressions are ponded for 12 to 24-hour
periods following heavy rain, especially during spring thaw.
If drained, these soils are suited to corn, vegetables, hay, and pasture.
Undrained areas are pastured or wooded.
PREAKNESS SERIES
The Preakness series consists of deep, nearly level, poorly and very poorly
drained soils. They are in low positions on glacial outwash plains. They
formed in material derived mostly from granitic rocks.
If the soil is drained, available water capacity is moderate. Permeability is
moderately rapid. Natural fertility is moderate. The water table is near the
surface during much of the year.
Drainage is needed if these soils are farmed. Drainage outlets are difficult to
obtain in places. Woodland is restricted to water-tolerant species.
Preakness sandv loam (Pw)-Included with this soil in mapping are small
areas of Carlisle muck, areas of Pompton and Riverhead soils, and small
areas where the surface layer is silt loam.
This soil is wooded. A water table near the surface for prolonged periods in
spring and winter and the hazard of short-duration flooding restrict use. If
artificially drained, this soil can be used for cultivated crops, hay, or
improved pasture.
RIVERHEAD SERIES
The Riverhead series consists of deep, well-drained, gently sloping to steep
soils that are underlain by sand and gravel at a depth of 22 to 36 inches.
These soils are on glacial outwash plains.
Available water capacity is moderate. Permeability is moderately rapid in
the surface layer and subsoil and rapid in the substratum. Natural fertility
is low.
These soils are well suited to farming. Because the available water capacity
is moderate, irrigation is needed for high-value crops.
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Riverhead sandy loam. 3 to 8 percent slopes (RhB)-The profile of this soil is
the one described as representative of the series. Included in mapping are
small areas where the surface layer is loam, many areas where the content of
gravel ranges to 25 percent, and areas of nearly level soils.
This soil is used for alfalfa, corn, vegetables, and fruit.
Riverhead sandy loam. 9 to 25 percent slopes (RhC)-The profile of this soil is
similar to the one described as representative of the series, but the depth to
the substratum is 20 to 24 inches. Included in mapping are areas of Otisville
gravelly loamy sand and areas where the content of gravel ranges to 25
percent.
This soil is used for hay, silage crops, and fruit. Runoff is medium or rapid.
The hazard of erosion is moderately severe. Erosion control is needed in
cultivated areas.
ROCKAWAY SERIES
The Rockaway series consists of deep, well-drained, gently sloping to very
steep soils that have a fragipan in the lower part of the subsoil. These soils
formed in coarse-textured or moderately coarse textured glacial till. They are
on uplands.
Available water capacity is moderate above the very firm, brittle fragipan.
Permeability.is moderately rapid above the fragipan and slow in the pan.
Natural fertility is moderate. Root penetration is restricted in the fragipan.
Rockawav gravelly loam. 3 to 8 percent slopes (RoB)-The profile of this soil is
the one described as representative of the series. Included in mapping are
two similar soils. One of these soils has a medium acid subsoil, and the other
lacks a fragipan. Both are inextensive and are similar to this Rockaway soil
in limitations and management. Also included are areas of Hibernia soils
and spots of Rockaway very stony loam. The Hibernia soils mainly occur at
the base of steeper slopes and make up about 15 percent of the area.
This soil is used for row crops, hay, pasture, and woodland. Many areas are
now idle and are reverting to woodland or are used for community
development purposes. The hazard of erosion is moderate. Erosion control is
needed in cultivated areas.
Rockawav gravelly loam. 8 to 15 percent slopes (RoC)-Included with this soil
in mapping in some areas are two similar soils. One of these soils has a
medium acid subsoil, and the other does not have a fragipan. Both are
inextensive and are similar to this Rockaway soil in limitations and
management. Also included are spots of Rockaway very stony loam. Small
seep areas occur where the slope changes.
This soil is used for row crops, hay, pasture, and woodland. Many areas are
reverting to woodland. Runoff is medium. The hazard of erosion is
moderate. Erosion control is needed in cultivated areas.
Rockawav gravelly loam. 15 to 25 percent slopes (RoD) -The profile of this soil
is similar to the one described as representative of the series, but the depth to
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the fragipan is slightly less. Included in mapping are small areas of
Rockaway very stony loam and Rock outcrop. Also included in some areas
are two similar soils; one has a medium acid subsoil, and the other does not
have a fragipan. Both are inextensive and are similar to this Rockaway soil
in limitations and management. Concave pockets and places where the slope
changes tend to be seepy.
This soil is used for hay, pasture, woodland, and infrequent row crops. Many
areas are idle. Runoff is rapid. The hazard of erosion is severe in cultivated
areas. Erosion control is needed.
Rockawav very stonv loam. 5 to 25 percent slopes (RpD)-The profile of this
soil is similar to the one described as representative of the series, but the
content of stones, 5 to 30 feet apart, is about 3 percent in the surface layer
and subsoil. Included in mapping are small concave pockets that collect
water and areas of Rockaway loam. Also included in some areas are two
similar soils; one has a medium acid subsoil, and the other does not have a
fragipan. Both are inextensive and are similar to this Rockaway soil in
limitations and management.
This soil is used for woodland and pasture and as individual home sites. In
the less sloping areas, the stone content is the primary limitation for
intensive use.
Rockawav very stonv loam. 25 to 40 percent slopes (RpE)-The profile of this
soil is similar to the one described as representative of the series, but it
contains stones, 5 to 30 feet apart, and about 3 percent of the surface area is
covered with stones. Included in mapping are two similar soils; one has a
medium acid subsoil, and the other does not have a fragipan. Both are
inextensive and are similar to this Rockaway soil in limitations and
management. Small areas of Rock outcrop are also included.
This soil is used for woodland. Steep slopes and the high stone content
severely limit the use of this soil for most other uses.
Rockaway-Rock outcrop association, sloping and moderately steep (RrD)-This
association is 25 to 40 percent bedrock outcrop or soil material less than 10
inches thick over bedrock and 30 to 45 percent stony to extremely stony
Rockaway soils. Slopes range from 8 to 25 percent. Included in mapping are
small areas of similar soils where bedrock is at a depth of 10 to 40 inches and
elongated, narrow areas of gently sloping soils along the ridge crests. Also
included in depressions and seep areas are spots of Whitman and Hibernia
soils and muck.
Most of this association is wooded. Some areas are used for pasture. The
Rock outcrop and shallow soils, the content of stones, and the steep slopes
make this association unsuitable for cultivation.
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ROCK OUTCROP
Rock outcrop is extensive in areas of steep Oquaga soils and very steep
Nassau soils. Three mapping units that are predominantly Rock outcrop are
described in the paragraphs that follow.
Rock outcrop-Rockawav association, steep (RvE) -This association is 70 to 90
percent bedrock outcrop, rock rubble, or soil material less than 10 inches
thick and 5 to 20 percent extremely stony Rockaway soils. Slopes range from
25 to 35 percent. The Rockaway soils occupy less steep areas at the base of
slopes and elongated ridge crests. The bedrock faces have cracks that are
filled or partly filled with soil material, in which trees and shrubs grow.
Included in mapping are areas of soils where the depth to bedrock is 10 to 40
inches and some wet spots.
This association is used for watershed protection and recreation, such as
hiking and skiing, where the Rock outcrop is not too numerous. Woodland
production is severely limited because stands are of low density and
harvesting is difficult. Residential sites are seriously restricted because the
abundant rock outcrop and the steep slopes make the area inaccessible and
severely limit septic tank systems.
SLOAN SERIES
The Sloan series consists of deep, level and nearly level, very poorly drained
soils. These soils formed in alluvium washed from nearby uplands. They are
on flood plains along the Wallkill, Paulins Kill, and Pequest Rivers and along
some of the major streams in the county. These flood plains are subject to
frequent, generally annual, flooding.
Available water capacity is high. Permeability is moderate. Natural fertility
is high. Typically, the water table is at or near the surface most of the year.
Most of the acreage is wooded. Most of the cleared acreage is pastured
because flooding is a hazard. Corn is grown in the few areas that are not
flooded every year. Improving drainage is difficult.
Sloan and Wavland silt loams (Sm)-Most areas are nearly equal parts of
Sloan and Wayland soils. Some are dominantly one or the other. These soils
are in low positions on the landscape. Included in mapping are small areas of
loamy, sandy, gravelly, and other better drained soils. Also included are a
few small isolated areas of Carlisle soils or other shallow organic soils.
Most of the acreage is used for summer pasture, woodland, and wetland
wildlife. Wild grasses, sedges, and reeds and red maple, elm, ash, and white
oak trees are most abundant in undrained areas. Outlets for improved
drainage systems are generally not available.
WALLKILL SERIES
The Wallkill series consists of deep, nearly level, very poorly drained mineral
soils underlain by organic deposit. These soils are in low positions on the
landscape along margins of Carlisle muck, adjacent to uplands, and along
streams that run through organic soils.
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Available water capacity is high. Natural fertility is high. Runoff is very
slow. Permeability is moderate. The water table is at or near the surface
most of the time. These soils are subject to occasional stream overflow.
Most of the acreage is wooded. Cleared areas are used mostly for pasture.
Drained areas are used for corn or special crops.
Wallkill silt loam (Wa)-Slopes generally are less than 2 percent. In most
areas as much as 25 percent is an included mineral soil less than 16 inches
deep over organic material. Also included are areas of Carlisle, Wayland,
and Sloan soils and small areas of thin organic soils.
Undrained areas are woodland or are used for hay and pasture. Elm, red
maple, and other water-tolerant species are common. Drained areas are used
for corn, sod, pasture, and limited vegetable crops.
WASHINGTON SERIES
The Washington series consists of deep, well-drained, gently sloping to steep
soils. These soils formed on uplands in glacial till material underlain by
limestone bedrock.
Available water capacity is high, and permeability is moderate. Natural
fertility is high.
Less sloping areas of these soils are well suited to a wide variety of crops and
to woodland.
Washington loam. 3 to 8 percent slopes (WhB)-The profile of this soil is the
one described as representative of the series. Included in mapping in the
southern part of the county are soils in which the combined thickness of the
surface layer and subsoil is less than 40 inches. Also included in most areas
and dominant in a few is a moderately well drained soil that has gray mottles
at a depth of about 2 feet. Improved drainage is needed in these areas. Also
included are some areas where the content of gravel in the surface layer is 20
percent or more.
This soil is used for corn, alfalfa, and other hay and silage crops. Erosion
control is needed.
Washington loam. 8 to 15 percent slopes (WhC)-In some cultivated areas,
part of the original surface layer has been removed by erosion. Included in
mapping are small areas of soils in which the combined thickness of the
surface layer and subsoil is less than 40 inches. Also included are spots of
Wassaic gravelly loam, 3 to 15 percent slopes.
This soil is used for corn, alfalfa, and other hay and silage crops. Runoff is
medium. The hazard of erosion is moderate. Erosion control is needed.
Washington loam. 15 to 25 percent slopes (WhD)-Included with this soil in
mapping are small areas where the combined thickness of the surface layer
and subsoil is less than 40 inches. Also included are a few areas of
Washington loam where slopes are steeper and areas of Wassaic silt loam, 15
to 30 percent slopes.
This soil has been used for hay, pasture, and woodland.
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Runoff is rapid. The hazard of erosion is severe in cultivated areas. Erosion
control is needed.
Washington very stonv loam. 3 to 15 percent slopes (WkO-The profile of this
soil is similar to the one described as representative of the series, but the
content of stones and boulders in the surface layer and subsoil is about 3
percent. Stones are 5 to 30 feet apart, and boulders dominate. Many
boulders are beneath the surface of the soil and only 1 or 2 feet are exposed.
Slopes are complex. In some areas slopes range from nearly level to sloping
with a distance of 75 to 100 feet. In others the slope variation from nearly
level to sloping is 100 to 300 feet.
Included with this soil in mapping is a small area of a very stony, somewhat
poorly drained soil that has gray mottles at a depth of about 2 feet. A few of
the mapping units are dominantly moderately well drained soils. Also
included are small areas of Wassaic loam, 3 to 15 percent slopes, and small
areas of limestone ledge, both along the crest of some slopes.
This soil is used for pasture and woodland. A few areas have been cleared
and used for corn and alfalfa or for suburban residential development.
Washington very stonv loam. 15 to 25 percent slopes (WkD)-The profile of
this soil is similar to the one described as representative of the series, but
boulders and cobblestones are on the surface area and in the profile. The
boulders are dominant. Many are 6 to 10 feet or more in width and height
and only 1 to 2 feet are exposed. Slopes are complex. In some areas they are
long and fairly even, and in others they are short and rolling. Included in
mapping are some areas where the slope is more than 25 percent. Also
included are narrow bands of Wassaic silt loam, 15 to 30 percent slopes, and
narrow bands of limestone ledge, both along the top of slopes.
This soil is used for pasture and woodland. Runoff is rapid. The hazard of
erosion is severe. Erosion control is needed in pastures. Some areas have
been cleared for use as residential developments.
Washington-Wassaic complex. 3 to 15 percent slopes (WlC)-This complex is
about 60 percent Washington soil and 40 percent Wassaic soil. These soils are
undulating to rolling. Slopes are short. The Wassaic soil generally occupies
the crests and upper slopes, and the Washington soil the lower positions.
Included in mapping are small areas of limestone outcrop.
These soils are used for alfalfa, corn, pasture grasses, and trees. Runoff is
moderate to moderately rapid. The hazard of erosion in cleared areas is
moderate to moderately severe. Erosion control is needed in farmed areas.
Washington-Wassaic complex. 15 to 25 percent slopes WIDVThis complex is
about 60 percent Washington soil and 40 percent Wassaic soil. Slopes are
short and rolling. The Wassaic soil generally occupies the crests and upper
slopes. The Washington soil generally occupies tho lower slopes. Included in
mapping are some small areas of limestone ledge along the crests of slopes.
These soils are used mainly for hay, pasture, and woodland. Runoff is rapid.
The hazard of erosion is severe in cultivated areas. Erosion control is needed.
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WASSAIC SERIES
The Wassaic series consists of well-drained, gently sloping to steep soils that
are moderately deep over limestone bedrock. These soils are on uplands.
They formed in swales and hillsides between prominent limestone ledges.
Slopes are generally short and complex and vary within short distances.
Available water capacity and permeability are moderate. Natural fertility is
high.
Most areas of these soils are used for hay, pasture, or general crops.
Wassaic silt loam. 3 to 15 percent slopes (WmO-The profile of this soil is the
one described as representative of the series. Slopes vary widely within short
distances. The underlying limestone bedrock is cavernous in places.
Included in mapping are limestone ledges, most commonly along the crests of
slopes. Also included are some deeper Washington soils in gently sloping
areas.
This soil is used for hay, pasture, and woodland.
Wassaic silt loam. 15 to 30 percent slopes (WmD)-The profile of this soil is
similar to the one described as representative of the series, but the depth to
bedrock averages about 24 inches. The underlying limestone bedrock is
cavernous in places. Included in mapping are spots of limestone ledge, most
commonly along .the crests of slopes.
This soil is used for pasture and woodland.
Wassaic-Rock outcrop association, moderately steep (WnD)-This association
is 20 to 35 percent limestone bedrock outcrop and 20 to 60 percent Wassaic
soil. The limestone ledges often extend 12 to 24 inches above the surface and
range from 50 to 100 feet apart. Slopes range from 15 to 25 percent.
Included in mapping in areas between outcrops are shallow soils. Also
included are some small areas that are as much as 80 percent bedrock ledge
or very shallow soils. Small areas of deep, well-drained soils that are large
enough for homesites are also included.
This association is used for woodland, pasture, watershed protection, wildlife,
and recreation. Rock outcrop is extensive enough to be a major limitation to
production of crops. Use for residences is restricted by inaccessibility and
hazards to septic systems.
WHITMAN SERIES
The Whitman series consists of deep, nearly level, very poorly drained soils
underlain by a fragipan. These soils are in low positions on glaciated
uplands. They formed in material derived mainly from gneiss and granite.
Available water capacity is moderate. Internal drainage is slow.
Permeability is moderate above the fragipan and slow in the pan. Natural
fertility is moderate.
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Most areas are wooded with red maple and elm. Only scattered areas have
been cleared and drained Tor pasture. These soils are wet most of the year.
They are well suited to excavated ponds.
Whitman extremely stony sandv loam (WoVSlopes of this soil range from 0 to
3 percent. Stones are 2 to 5 feet apart. Included in mapping are scattered
areas of Whitman gravelly loam. Also included are areas where the surface
layer is gray or black and is more than 10 inches thick.
This soil is wooded. Stone clearing and drainage are needed if it is used for
pasture and many other purposes.
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8.2 Engineering Interpretation and Planning Limitations Summary
Properties of specific soils are important to know. These properties have
limitations that can effect development projects. An Engineering
Interpretation and Planning Limitations Summary has been developed to
assist in making decisions where the soil properties are a factor. Slope
percent, depth to bedrock, depth to seasonal high water table, and
permeability are soil properties that play a role in development projects.
These soil properties have been classified by the U.S Department of
Agriculture, Soil Conservation Service to assist in decisions regarding
dwelling foundations, septic disposal, roads, athletic fields, and agriculture.
The classifications given to the different soil types to assist in decisions are
severe, moderate, and slight.
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frequent flooding

seasonal high
water table
at surface

ocvere.
Seasonal Ngh water
tabfeatdepttiof
0-1 toot

SOVCFOt

CAPABILITY
CLASS

WOODLAND
GROUP

5wl

llntf 36

4w1

|»»36

4w1

1112-36

5w1

Seasonal high
water table
at depth of
0-1 tool

Severe:
Seasonal high water
table at depth of
0-1 tool

Severe:
Seasonal r«gh
water laofe

Severe:
Seasonal high
water table at
the surface

Severe:
Seasonal high

at depth of
0 Ikwl

water table at
the surface
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SOIL IDENTIFICATION

SOIL SERIES &
MAP
SYMBOI. DESCRIPTION

HIA

HIB

HID

HgE

Hazen
Gravelly Loam

Hazen
Gravelly Loam

ENGINEERMG MTERPRETATON AND PLANNMG UMTT ATOMS SUMMARY

SOL PHOPEHTES

SLOPE
%

0-3

3•8

DEPTH TO
SEASONAL
HIGH WATER
BEDROCK
TABLE (FT)
(FEET)

1
PWELLMG FOUNDATIONS
WITH
WITHOUT
BASEMENTS
BASEMENTS

SEPTJCTANK
ABSORPTION
FIELD

2
EROSION
HAZARD

LOCAL ROADS
AND STREETS

ATHLETIC
FELDS

Moderate in
surface layer;
rapid in
substatum;
groundwater
pollution hazard

Slight

Slight:
Rapid permeabily
in substaum;
groundwaier pollution
hazard

Slight

Slight

Moderate:

Moderate n
surface layer;
rapdm
substratum;
groundwaier
pollution hazard

Slight

Sight
Rapid permeability
in substratum;
groundwater pollution
hazard

Slight

6teet

Greater
than
6 feet

Moderate in
surface layer
rapid in
substratum;
grourtdwater
pollution hazard

Moderate tor
slopes 8-15%;
Severe tor
slopes 15-25%

Moderate tor
slopes 8-15%;
Severe tor
slopes 15-25%

Moderate for
slopes 8-15%;
Severe for
slopes 15-25%.
rapid permeabity
in substratum;
groundwater
pollirton hazard

Moderate

Moderate tor
slopes 8-15%;
Severe tor
slopes 15-25%

Severe:
Very steep
slopes

Severe:
Very steep
slopes

Severe:
Very steep

Moderae

Severe:
Very steep

Greater
than
6 feel

Greater
than

Greater
than

Sfeet

PERMEABUTY

razen
Gravely Loam

8-25

Greater
than
6 feet

Greater
than
6 feet

Hazen and
Palmyra
Gravelly
Sandy Loam

25-45

Greater
than

Greater

Moderate in

than
rapid in

surface layer.
slopes
substratum

1 !• • IMl

Sleet

Sleet

Slight

StjM

1 Septic Tank Absorption Field calculations are according to the Soil Survey of Sussex Courtly, New Jersey.
1

3

r'u^.I^.A LL.~«J «.I«,|»»IMW mLv 4nr*uU lib** AM «M* M.Mii«bw4

3 Agricultural Capabity classification is addressed in secton 8.3.
4 Woodland Group dassikatkxi is addressed h section 8.4.

Cnw.«u* kfM*^ Inr *• ilfkuitbf4 *MI| w aArtm0«A<4 in tfM 'MWtm ilh wnl j—n-u-il-Jtu rl->r r jfir ntttin

AGRICULTURAL
CAPABILITY
CLASS

1-6

4
WOODLAND
GROUP

Sol

Moderate gravel
content
.

slopes

Sight

Moderate:
Moderate gravel
content

l-e-S

3ol

Severe:
Gravd content
excessive; strong
and steep slopes

MfrH

3r1

Severe: Very
sleep slopes

Vlte-10

3r1
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SOIL IDENTIFICATION

MAP
SOIL SERIES &
SYMBOL DESCRIPTION

SLOPE
%

HM

0-3

H(fi

He»
Loam

HMD

ENGINEERING INTERPRETATION AND PLANNMG LIMITATIONS SUMMARY

SOLPROPERTES

3-8

Lorn

1

DEPTH TO
SEASONAL
BEDROCK
HIGH WATER
(FEET)
TABLE (FT)

PERMEABUTY

Greater
than
5 feel

Moderately
rapid to
rapid

Greater
than
Steel

15-3

1.5-3

Moderately
rapid to
rapid

DWELLING FOUNDATIONS
WITHOUT
WTTH
BASEMENTS
BASEMENTS

__

3

SEPTIC TANK
ABSORPTION
HELD

2
EROSION
HAZARD

Slight:
Seasonal high
water table
at depth of
1.5 -3 feel

Moderate:
Seasonal high
water tabte
at depth of
15-3»eel

Slight

Seasonal h^h
water table
at depth of
15-3 feel

Moderale:
Seasonal high
water tabte
al depth of
1.5 -3 feet

Slight
Seasonal high
water table
at depth of
1.5 -3 feel

Moderate:
Seasonal high
water table
at depth of
15-3foet

Moderate

LJ^D

tvo

Hibemia
Gravely
Loam

3-8

rvoerm

38

1 Til n • nmn

Very Stony
Loam

1
2
3
4

Greater
than
5 feet

0.5-1.5

Greater
fiM
Steel

05-1.5

Moderate above the
fragipan; stow in
he fragipan

Severe:
Seasonal high
watar table
perched at
0.5-1 Steel

Moderate above ihe
frugipan; slow in
the fragipan

Severe.
Seasonal high
water table
perched at
0.5 -1.5 feet

Ifeden*

ATHLETIC
fTELDS

Moderate:
floaonalhiah

Moderate:
Moderate gravel
content; seasonal
rngh water table
at depth of 1.53 feet

Ik-25

am

Moderale:
Moderale gravel
content, seasonal
high water table
at depth of 1.53 fed

Ihf 25

3o1

•jtfiiiy in Kin

at depth of
1.5 -3 feet:
moderate frost
acton potential
Moderale:
Seasonal high
water table
aldephof

15 -Sleet;

water table
perched at
0.5-1.Steel

WOODLAND
GROUP

Severe:
Seasonal high
water tabte
perched at
OJS -1.5 feet;

Swjtt

Severe:
Seasonal high
water table
perched al
05- 1.5 teat

Severe:
Seasonal high water
table at depth of
1/2 -1-tfl loot

llrw-28

2*1

Severe:
Seasonal high
water tabte
perched at
0,5 -1.5 feet

Slight

Severe:
Seasonal high
water table
perched al
0.5 -1.5 feet

Severe:
Seasonal high
water table
perched al
0.5 -1.5 feet

lltw-28

2w1

Seasonal high
water table
perched at
05 -1.5 tea

Moderale:
Seasonal high

4

LOCAL ROADS
AND STREETS

moderate frost
action potential

HmB

AGRICULTURAL
CAPABILITY
CLASS

Septic Tank Absorption Field calculations are according to the SoJ Survey ol Sussex County. New Jersey.
Erosion Hazard calcublions refer to soils that are not cultivated. Erosion hazard for cultivated soils addressed in the agno*uial capabiity classification.
Agricultural Capability classification es addressed in section 8.3.
Woodland Group classification is addressed in section &4.
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SON. IDENTIFICATION

S01PROPEJTOS

MAP
SYMBOL

SOIL SERIES &
DESCRIPTION

SLOPE
*

HnD

Hibama

8 25

Very Stony
Loam

•

ENGINEERNG INTERPRETATION AND PLANNMG LMTATIONS SUMMARY

DEPTH TO
SEASONAL
BEDROCK
HIGH WATER
TABLE (FT)
(FEED

Greater
tian
5 feet

05-1.5

1

PERMEABILITY

Moderate above the
fragipan; stow in
thefragipan
perched at;
0.5 -1.5 feet

HoB

Lv

Hoosic
GraveUy Loam

Lhnngston
Silly Clay

3-8

03

Loam

Ly

Lyons
Sit Loam

1
2
3
4

Greater
than
6 feet

0-3

Greater
than
Sleet

Greater
than
4 feet

DWELUNG FOUNDATIONS
WITHOUT
WITH
BASEMENTS
BASEMENTS

Moderate:

Severe:
Seasonal r«gh
water table
perched at
05 -1.5 feet
steep stapes

Seasonal high
water bbte
perched at
0.5 -1.5 feet;
steep slopes

Slight

Greater
than
6 feel

Moderately rapid
in subsoil;
rapid in substratum;
groundwater
pollution hazard

Slight

At the

Slow

Severe:
Seasonal high
water table at
the surface

Severe:
Seasonal high

Severe:
Season high

surface

Atfw
surface

Slow

3

SEPTIC TANK

2

ABSORPTION
FIELD

EROSION
HAZARD

Severe:
Seasonal high
water (able

Moderate

LOCAL ROADS
AND STREETS

OCVvHr.

Seasonal high
water table
perched at
0.5 -1.5 feel

Sight:
Rapid permeability

water table at

Severe:
Seasonal high
water table at

the surface

tie surface

Severe:
Seasonal high
water able at
the surface

Severe
Seasonal high
water table at
the surface

Seplc Tank Absorption Field caiculalions are according lo the Soil Survey of Sussex County. New Jersey.
Erosion Hazard calculations refer to sab that are not cultivated. Erosion hazard for cultivated sal is addressed in the agricultural capability classification.
Agricultural Capability classifcaton is addressed n section &3.
Woodland Group classification is addressed in sec&on 8.4.

Severe:

4
WOODLAND
GROUP

W19

2*1

Moderate:
Moderate gravel
content

Ik-7

3o1

Severe
Seasonal high
water table at
Ihe surface

IVw-44

Unassigned

Severe
Seasonal high
water table at

IVw-M

5*1

Stone content
exeessM;
stoop slopes

steep slopes

Sight

n substratum.
groundwater
pollution hazard

water table at
(he surface

ATHLETIC
RELDS

AGRICULTURAL
CAPABILITY
CLASS

Slight

Sowocot
Seasonal hgh
water table «
tie surface

Slight

Severe:
Seasonal high
water table at
(resurface;
high frost
action potential

tw surface
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SOILDENmCATlON

SOL PROPERTES

ENGINEERING INTERPRETATION AND PLANNING UMTIATONS SUMMARY
t

DEPTH TO
SEASONAL
HAP
SYMBOL

SON. SERIES ft
DESCRIPTION

SLOPE
%

BEDROCK
fflEET)

HIGH WATER
TABLE fFTl

U

Lyons
Very stony
SALoam

0-3

Greater
than
4 bet

Atirte
surface

pWfUfffl FOUNDATIONS
PERMEABLTTY

Slow

3

SEPTIC TANK

2

WITH
BASEMENTS

WITHOUT
BASEMENTS

ABSORPTION
FIELD

EROSION
HAZARD

LOCAL ROADS
AND STREETS

Severe
Seasonal high
water able at
the surface

Severe
Seasonal high

Severe
Seasonal high

Slight

Severe:

Severe:

water table at
the surface

water Qbte at
the surface

Seasonal high
water table at
the surface,
highfrosl

Seasonal high
water table at
t>e surface.
excessive stone
content

acton potenta!

IH

MUttuy
Lram

0-3

Greater
men
4 feet

1-15

Moderate

•

NaB

Nassau
Rocky
Silt Loam

3-8

1-1.5
feet

Greater
dan
3feet

Moderate

ATHLETIC
FELDS

Severe:

AGRICULTURAL

4

CAPABILITY
CLASS

WOODLAND
GROUP

V)ls45

9*1

Rw02

101

Slight

hazard of flooding

Severe:
Severe:
Seasonal high
Seasonal high
water table at
water BUe at
depth on 2.5 depth at 1 £5
leet; occasona) feet; occaswnal
hazard of flooding hazard of (boding

Severe:
Shale bedrock
a depth of
1-1.5 feet

Moderate:
Shale bedrock
at depth ol
1-15 feet

Slight

Shate bedrock
aldepfiof
1-1.5 feet

Severe:
Shale bedrock
at depth ol
1-1.5 feet

US-IS

Sol

Slight

Sight for
slopes 3^%;
Moderate for
slopes 8-15%

Severe:
Surface texture
coarse; difficult
to vegetate

Vis-12

4>1

Severe:
Seasonally
water tatto at
depth o(1 -25
leet. occasional

Severe:
Pennons shale
bedrock at depth
oil -1.5 feet
limited filter

Severe:
Seasonal high
water table at
depth of 1-2.5
feet: occasional
hazard of flooding

Seasonal high
walertabteat
depth of 1-2.5
feet, occasional
hazard of flooding

material

CHC

Otewlle
Gravely Loamy
Sand

3-15

Greater
than
10 feel

Greater
than
Steel

Rapd permeabilily
in subsoil;
groundwater pollution
hazard

Sl^rtt
For slopes 3-8%;
Moderate for
stopes8-15%

Slight:
For slopes £8%:
Moderate lor
slopes 8-15%

Slight
Rapid permeability
in subsoil
groundwater polution
hazard

1
>
3
4

Septic Tank Absorption Field calculations are according to the SoJ Survey of Sussa County. New Jersey
Erosion Hazard calculations refer to soils that are not cultivated. Erosion hazard far culfraied soil B addressed in the aohcullwal caoabtfty dassrfcaMn.
AgricvlturalC^pabilrryclassifieaion is addressed in section 8J3.
Woodland Group classification is addressed in section a4.

SOIL IDENTIFICATION

MAP

SOIL SERIES &

SYMBOL

DESCRIPTION

PvA

Pompion
Fine Sandy
Loam

Pw

ENGINE ERWG NTEHPRETATON AND PLANNMG UMTTATIONS SUMMARY

SOt PROPEfTTES

SLOPE

1

DEPTH TO
SEASONAL
BEDROCK
HIGH WATER

%

(FEED

TABU (FT)

PERMEA8UTY

0-3

Greater
than

1-2«eet

Moderau B rapid
in surface layer

5 feet

Greater
than

Preakness
Sandy Loam

andsubsoi;
subject to ponding

At the surface

Moderately rapid

DWELLING FOUNDATIONS
WITH
WITHOUT
BASEMENTS
BASEMENTS

SEPTIC TANK
ABSORPTION
FIELD

2
EROSION
HAZARD

Severe:
Seasonal high
water table at
depth of 1 - 2
feel

Severe:
Seasonal high
water table at
depthoft -2
feet

Slight

Severe:
Seasonal high
water table at
the surface:

Sight

Severe:
Seasonal high

6 feet

3

water table at
the surface.
subject to
stream overflow

• a- j_ __.-.

MDOBfvie.

Seasonal high
water table al
deptio(1-2
feel

Severe:
Seasonal high
water table at

LOCAL ROADS
AND STREETS

ATHLETIC
FELDS

Severe:
Seasonal rugh
water table at
depth of 12

Severe:

fMl

Seasonal high
water table
depth of 1-2
feel

Severe:

Severe:

Seasonal high

Seasonal high
water table at
the surface;
subject to
siream overflow

water bUe at

the surface;
subject to
subject to
stream overflow stream overflow

the surface;
subfedia
streem overflow;
highfrast

•

AGRICULTURAL

4

CAPABILITY
CLASS

WOODLAND
GROUP

M-25

2w1

f/w44

4*1

action potenteJ

RhB

M-S*
Wrv

Rrverhead
Sandy Loam

3-8

nMmSBD

8 25

na MI ffi mftJ

Sandy Lorn

1
2
3
4

Greater
than
6 feet

Greater
tan
5 feel

Rapid permeabilily
in substratum;
groundwater pollution
hazard

SfgM

Greater
than
6 feet

GreHer
tan
5 feel

Rapid permeability
in substratum;
groundwater pollution
hazard

Moderate for
slopes 8-15%;
Severe for
slopes 15-25%

Slight

Moderate for
slopes £15%;
Severe for
slopes 15-25%

Sight
Rapid permeabirty
in substratum;
groundwalw pollution

Sfchl

Moderate for
slopes 8-1 5%;
Severe tor
slopes 15-25%;
Rapid permeabBy
m substratum;
groundwater pofalion
hazard

Moderate

Septic Tank Absorption Field calculations are according to the Soil Suvey of Sussex County. New Jersey.
Erosion Hazard calculations refer to soils that are not curtrrated. Erosion hazard for cultivated soil is addressed in the agricultural capability classification.
Agricultural Capability classification is addressed in section 8.3.
Woodland Group classification is addressed in section 8.4.

Sftght:

Moderate:

Me-7

301

IVe-15

an

Genie stapes

Moderate far
slopes 8-15%;
Severe for
slopes 15-25%

Severe:
Strong and
steep slopes
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SOIL IDENTIFICATION

SOIL SERIES ft
MAP
SYMBOL DESCRIPTION

OtO

Otisville

SOI PROPERTIES

SLOPE
%

15 • 35

Gravelly Loamy
Sand

ENGINEERMG INTERPRETATION AND PLANNWG L1BTATONS SUMMARY
1

DEPTH TO
SEASONAL
HIGH WATER
BEDROCK

DWEUJNG FOUNDATIONS
WITH
WITHOUT

(FEET)

TABLE (FT)

PERMEABUTY

Greater

Greater

Rapid permeability

than

fan
5teet

10 feet

BASEMENTS

Severe:
in sub soil;
Very steep slopes
Groundwater poeution

hazard

PaB

Palmyra

38

Gravelly fate
sandy loam

Greater

Greater

than

than
6 feet

6 feet

Rapid permeabilily
n substratum;
grourxtwater pollution

Slight

SEPTIC TANK
ABSORPTION

BASEMENTS

FIELD

IV-iliniir»

rvmjn
Gravely fine

8-25

sandy toam

Pt

Pits, sand,

and gravel

1
2
3
4

Variable

Greater
than
6 feet

Greater
than
5 feet

Rapid permeability
in substratum;

groundwaMr polulion
hazard

2
EROSION
HAZARD

Severe:
Surface texture
coarse; Difficult
to vegetate

VHs-12

4st

Moderate:

lie*

2o1

We-11

2rt

Severe:
Steep or very
steep slopes

Slight

Slight

Slight

Moderate gravel
content

in substratum;
groundwater poluMn
hazard

Moderate for
slopes 8-15%;
Severe lor
slopes 15 25%

Moderate for
slopes 8-15%;
Severe lor
slopes 15-25%

Moderate tor
slopes 8- 15%;
Severe tor
slopes 15-25%

On-siie investigation
required

Septic Tank Absorption ReM calculators are according lo the Soil Survey of Sussex County. New Jersey.
Erosion Hazard calculations refer to sols that are not cutovaled Erosion hazard for cultivated soil is addressed in the agricultural capacity dassifcation.
Agricultural Capability classification is addressed in section 8.3.
Woodland Group classification is addressed in section 8.4.

4
WOODLAND
GROUP

ATHLETIC
RELDS

Moderate

Sight:
Rapid permeability

AGRICULTURAL
CAPABILITY
CLASS

LOCAL ROADS
AND STREETS

Severe:
Severe:
Very steep slopes Very sleep slopes;
Rapid permeability
in subsoil;
groundwater pollution
hazard

hazard

PaD

,

'

Moderate

Moderate for
slopes 8-15%;
Severe tor
slopes 15-25%

Severe:
Steep slopes
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SOILIDENTinCAnON

MAP
SOIL SERIES &
SYMBOL DESCRIPTION

SLOPE
%

RoB

3-8

Rockaway
Gravely Loam

EMGtNEEflMG NTERPRETATrON AND PLANNHC LHTATKM6 SUMMARY

SOI PROPERTES
DEPTH TO
SEASONAL
BEDROCK
HIGH WATER
(FEED
TABLE (FT)
Greater
tian
4 feet

3-Staet

1

PERMEABUTY

Rockaway
Gravelly Loam

8-15

Greater
than
4feet

3-Sfeet

9
2
EROSION
HAZARD

LOCAL ROADS
AND STREETS

ATHLETIC
FELDS

AGRICULTURAL
CAPABILITY
CUSS

4
WOODLAND
GROUP

Sight:
Seasonal high
water table
perched over the
fragipan for short
penods

Slight

Moderate:
Slight
Lateral seepage
OMrlMtragioan
in placer, deep
(fetches may bo needed

Moderate:
Seasonal high water
table perched over
kagipan in places;
moderate lost
acton potential

Moderate:
Moderate gravel
content

lle-3

301

Moderately rapid
above tw Iragipan;
stow n the
fragipan

Moderate:
Strong slopes:
seasonal high
water table
perched over (he
fragipan for short
penods

Moderate:
Strong slop9s

Moderate:
Lateral seepage

Slight

Moderate:
Seasonal high water
table perched over
Iragipan in places:
moderate frost
action potential

Severe:
Strong slopes

ll«-3

3o1

Moderately rapid
above ftekagiparr,
slow in the
fragipan
*

RoC

SEPIXTANK
ABSORPTION
HELD

_ DWELLHG FOUNDATIONS
WfTH
WITHOUT
BASEMENTS
BASEMENTS

over the fragipan

in places: deep
driches may needed

RoO

Rockaway
Gravelly Loam

15-25

Greater
than
4 feel

3 -Steel

Moderately rapid
above tw tragipBn;
stow in (he
Iragipan

Severe:
Steep slopes

Severe:
Steep slopes

Severe:
Sleep slopes

Moderate

Severe:
Steep slopes

Severe:
Steep stapes

We-3

3r1

FtpO

Rodcaway
Very Stony

5-2S

Greater
than
4 feet

3-5feM

Moderately rapid
above tw fragipan;
stowinlhe
fragipan

Moderate for
slopes 5-15%,
seasonal high
water table
perched over the
fragipan; may seep
lateraly; stone
content moderately
high;
Severe for
stapes 15-25%

Moderate for
slopes 5-15%;
stooo content
moderately high;
Severe for
slopes 15-25%

Moderate for
stapes 5-1 5%;
seasonal rugh
water taUe
perched over the
fragipan. may seep
laterally; sione
content moderately
high;
Severe for
stapes 15-25%

Moderate

Moderate:
Seasonal high
water table
perched over the
fragipan; moderate
frost action
potential:
Severe for stapes
1525%

Severe:
Excessive stone
content, strong
and sleep slopes

Vis-19

3rt

Loam

1
2
3
4

Septic Tank Absorption Field calculations are acconJmg to the Sol Survey of Sussex County. New Jersey.
Erosion Hazard calculations refer to soils that are not cultivated. Erosion hazard for cultivated soil is addressed in the agricultural capability classifcabon.
Agricultural Capability classification is addressed n section 8.3.
Woodland Group dassifcaJion is addressed in section 8.4.

*
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SOIL IDENTIFICATION

SOIL SERIES &
MAP
SYMBOL DESCRIPTION

RpE

RrO

RvE

ENGINEERWG NTERPRETATON AND PLANNING LIMITATIONS SUMMARY

SOL PROPERTES

SLOPE
%

Rocfcaway
Very Stony
Loam

25-40

Roduway
Rock Outcrop
Association

8-25

Rock Outcrop
25 • 45
Rockaway Association

DEPTH TO
SEASONAL
BEDROCK
HIGH WATER
(FEED
TABLE (FT)

1
DWELLING FOUNDATIONS
WITHOUT
WITH
BASEMENTS
BASEMENTS

SEPTIC TANK
ABSORPTION
HELD

2
EROSION
HAZARD

Moderately rapid
above fie lug/pan.
slow in the
fragipan

Severe:

Severe
Swop slopes

Moderate
Sleep stopes

Moderate

Sleep slopes

Severe
Steep slopes;
excessive stone
content

Severe:
Sleep slopes;
excessive stone

Slight
Sleep slopes

Severe:
Steep slopes

Slight

ollQnl

PERMEABUTY

Creator
than
4 feel

3-5feet

Less than
1toot

No valid
estimates

Moderately rapkt
estimates

can be made

stow in the
tragipan

Severe:
above the fragipan;
excessive stone
content

Moderately rapid
above the fragipan;

Severe:
Steep slopes

Severe:
Steep stapes

Severe:
Seasonal high

S*o«:

ovrBfo.

Seasonal high
water table at
the surface:
flood hazard

Seasonal high
water table at
the surface;
flood hazard

Less than
1foot

3 -Sfeet

3
LOCAL ROADS
AND STREETS

Severe:
Sleep slopes

ATHLETIC
RELDS

AGRICULTURAL
CAPABIUTY
CLASS

4
WOODLAND
GROUP

Severe:

Vfc-21

3r1

Severe:
Sleep slopes:
excessive stone
content

VHs2t

3*1

Severe

Severe:
Steep slopes

Vllls23

3x1

56VGT6.

Severe:

Vh»46

4w1

Seasonal high

Flood hazard

Vlltw37

5w1

OVTVfO.

Sleep slopes

content

stow in the
fragipan

Sm

Stoanand
Wayland

Greater
than

Sit Loom

Steel

At the surface

Moderate

water table at
the surface:

flood hazard

Sp

1
2
3
4

Swamp

On site investigation
required

Septic Tank Absorption Field calculations are according to the Soil Survey ol Sussex County. New Jersey.
Erosion Hazard calculations refer to soils that are not cultivated. Erosion hazard tor oilttvalad sofl a addressed in the agricullural capability datsifcalion.
Agricultural Capability classification is addressed n section 8.3.
Woodland Group classification is addressed in section 8.4.

water table at
the surface;
flood hazard
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aOUDEHTlRCATlON

MAP

son. SERIES &

SYMBOL

DESCRIPTION

Wa

WalW
SALoam

ENGINEERING INTERPRETATION AMD PLANNING LIMITATIONS SUMMARY

SOI PROPERTIES

SLOPE
%

02

DEPTH TO
SEASONAL
BEDROCK
HIGH WATER
(FEET)
TABLE (FT)

Greater
than

At the surface

1

PERMEABlfTY
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Erosion Hazard calcutations refer to soils that are not cultivated. Erosion hazard for oilwalod sal is addressed in the agricultural capability classification.
Agricultural Capacity classification is addressed in section 8.3.
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8.3 Agricultural Capability Classifications
Agricultural capability classifications show, in general, the suitability of soils
for most kinds of field crops. The soils are grouped according to their
limitations when used for field crops, the risk of damage when they are used,
and the way they respond to treatment. The grouping does not take into
account major land forming that would change slope, depth, and other
characteristics of the soil, does not take into consideration major reclamation
projects, and does not apply to rice, cranberries, horticulture crops, or other
crops requiring special management.
Class I soils have few limitations that restrict their use.
Class II soils have moderate limitations that reduce the choice of plants or
that require moderate conservation practices.
Class III soils have very severe limitations that reduce the choice of plants,
require very careful management, or both.
Class IV soils have very severe limitations that reduce the choice of plants,
require very careful management, or both.
Class V soils are subject to little or no erosion but have other limitations,
impractical to remove, that limit their use largely to pasture or range,
woodland or wildlife (none in Vernon Township).
Class VI soils have severe limitations that make them generally unsuitable
for cultivation and limit their use largely to pasture or range, woodland or
wildlife.
Class VII soils have very severe limitations that make them unsuitable for
cultivation and restrict their use largely to pasture or range, woodland or
wildlife.
Class VIII soils and landfonns have limitations that preclude their use for
commercial crop production and restrict their use to recreation, wildlife or.
water supply, or to esthetic purposes.
Capability subclasses are soil groups within one class. They are designated
by the letters e, w, or s. The letters are defined as:
e The main limitation is risk of erosion unless close
growing plant cover is maintained.
w The main limitation is that water is in or on the soil
and interferes with plant growth or cultivation
s The main limitations are that the soil is shallow,
droughty, or stony.
Capability units are soils within the subclasses. The soils in one capability
unit are enough alike to be suited to the same crops and pasture plants, to
require similar management, and to have similar productivity. Thus, the
capability unit is a convenient grouping for making many statements about
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the management of soils. Capability units are designated by adding an
Arabic numeral to the subclass symbol. An example of this designation
would be IIe-3 or III-18.
Thus, the Roman numeral indicates the capability class, or degree of
limitation; the letter indicates the subclass, or kind of limitation; and the
Arabic numeral identifies the capability unit within each subclass.
See Figure 8.2, Agricultural Capability Classification Map.
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8.3a Agricultural Capability Class Descriptions:
CAPABILITY UNIT 1-6
This unit consists of well-drained, nearly level soils of the Hazen series.
These soils are on stream terraces and uplands. They formed in stratified
glacial outwash deposit.
Natural fertility is moderate or moderately high, and reaction is strongly acid
to slightly acid. Available water capacity is moderate to high.
These soils are easily worked. They have no limitations for field crops or
pasture. They are not subject to erosion. Crops can be planted fairly early in
spring. Soil structure can be maintained by planting crops that produce a
large amount of residue.
The soils in this unit are suited to the field crops, hay or pasture plants
commonly grown in the county and to adapted special crops. Corn and oats
are the commonly grown field crops. These soils are especially well suited to
nursery crops because they contain only a small amount of gravel. If
management is intensive, cultivated crops can be grown year after year.
Where high-value crops are grown, irrigation can be used to advantage.
CAPABILITY UNIT II-3
This unit consists of deep, well-drained, gently sloping soils of the Rockaway
and Washington series. These soils formed in glacial till.
Natural fertility is moderate to high, and reaction is strongly acid to neutral.
Available water capacity is moderate or high. Permeability is slow to
moderate in the subsoil. Runoff is slow to medium. The hazard of erosion is
the major limitation. In cultivation areas, particularly
on long slopes,
erosion control is needed, In frequently cultivated areas, maintaining
fertility, good soil structure, and organic matter content is needed.
These soils are suited to field crops and grasses and legumes commonly
grown in the county. If management is intensive, cultivated crops can be
grown frequently. If management is not intensive, the dropping sequence
should include close-growing crops, grasses, and legumes. Large amounts of
crop residues are needed to maintain tilth and control erosion.
CAPABILITY UNIT IIe-6
This unit consists of well-drained, gently sloping soils of the Hazen series.
These soils are on stream terraces and uplands. They formed in stratified
glacial outv/ash deposits.
Natural fertility is moderate or moderately high, and reaction is strongly acid
to slightly acid. Available water capacity is moderate to high. Runoff is
medium, and the hazard of erosion is moderate.
The erosion hazard, especially on long slopes, limits the use of these soils for
row crops. The soils are suited to most crops grown in the county, and to hay
and pasture. They can be used year after year for cultivated crops and
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special crops if erosion is controlled, crop residue is managed, and fertility is
maintained at a high level. They are well suited to irrigation. Deep-rooted
and drought resistant grasses and legumes, such as alfalfa, Ladino clover,
orchardgrass, and bromegrass are best suited.
CAPABILITY UNIT IIe-7
Riyerhead sandy loam with 3 to 8 percent slopes is the only soil in the unit.
It is a gently sloping, deep, well-drained soil of the glacial outwash plains.
Reaction is strongly acid. Available water capacity is moderate.
Permeability is moderately rapid in the subsoil.
A moderate hazard of erosion is the major limitation for cultivated crops.
Erosion control is of primary importance. Conserving moisture and
maintaining the organic matter content are other management needs.
All crops commonly grown in the county can be grown on this soil. Because
this soil tends to be droughty, crops that mature early in summer are better
suited than crops that mature late in summer. If erosion is controlled,
cultivated crops can be grown year after year. High value crops such as
vegetables generally require irrigation. Alfalfa and other deep-rooted
legumes that can withstand drought are the most suitable for production of
hay.
CAPABILITY UNIT IIw-24
This unit consists of deep, moderately well drained, nearly level and gently
sloping soils of the Braceville series. These soils have a firm, dense fragipan
in the subsoil. They are on terraces and glacial till uplands.
Natural fertility is moderate, and reaction is very strongly acid to slightly
acid. Available water capacity is moderate or low. Permeability is
moderately slow or slow in the fragipan. Internal drainage and roots are also
restricted in this layer.
Wetness is the major limitation. Erosion is a hazard on the gently sloping
soils. Random tile lines generally provide adequate drainage, but a
combination of diversion terraces, shallow surface drains, and tile drains is
needed in some places.
If adequately drained, these soils are suited to most crops grown in the
county. Under a high level of management, cultivated crops can be grown
frequently. Cover crops and the proper use of crop residue are needed to
maintain good soil structure, good tilth, and organic-matter content. Grasses
and legumes that tolerate some wetness are suitable for hay and pasture.
CAPABILITY UNIT Ilw-25
This unit consists of moderately well drained and somewhat poorly drained,
nearly level and gently sloping soils of the Hero and Pompton series. These
soils are on terraces and glacial outwash plains.

74

Natural fertility is moderate, and reaction is strongly acid to neutral.
Available water capacity is moderate. Permeability is moderately rapid in
the subsoil. Runoff is slow to medium, and the hazard of erosion is slight to
moderate.
Wetness is the major limitation. Tile drainage is generally effective in
removing excess water.
If adequately drained, these soils are well suited to corn, oats, hay, and
pasture. Under a high level of management, they can be cultivated year after
year. Good management provides cover crops and proper use of crop residue.
Grasses and legumes that tolerate some wetness are best suited to hay and
pasture.
CAPABILITY UNIT IIw-32
Middlebury loam, the only soil in this unit, is nearly level and moderately
well drained to somewhat poorly drained. It is on bottom lands and is subject
to occasional flooding, particularly in winter and early in spring.
Reaction is medium acid. Available water capacity is high.
Flooding and wetness are the major limitations. The water table can be
lowered by installing tile drains where outlets are available. Diversion
terraces can be used to intercept excessive runoff from nearby higher areas.
Where floods are not damaging and drainage is adequate, this soil is well
suited to most crops commonly grown in the county. If managed intensively,
it can be cultivated year after year. Grasses and legumes that tolerate some
wetness are desirable.
CAPABILITY CLASS IIs-7
This unit consists of well-drained to somewhat excessively drained gently
sloping soils of the Hoosic series. These soils are on glacial outwash plains.
They have a gravelly surface layer and are shallow over sand and gravel.
Natural fertility is moderate, and reaction is strongly acid to medium acid.
Available water capacity is low or moderately low. Permeability is
moderately rapid in the subsoil and rapid in the substratum.
Conserving moisture is the major need in managing these soils, but
management that improves fertility and increases organic-matter content
also is beneficial. Plant nutrients are readily leached from these soils. For
this reason, smaller amounts of fertilizers applied more frequently produce
the best yields.
These soils are suited to the field crops and hay and pasture plants commonly
grown in the county. They are also suited to special crops. Under intensive
management, cultivated crops can be grown frequently. Because the soils are
droughty, crops that mature early in the summer grow better than crops that
mature late in the summer and early in fall. Crop yields are reduced during
long dry periods. Good management provides a coyer crop, large amounts of
crop residue, and a moderate to high level of fertility. Seeding mixtures for
hay and pasture that include drought-resistant grasses and legumes are
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desirable. Irrigation can be used to advantage where high-value crops are
grown.
CAPABILITY UNIT IIIe-3
This unit consists of deep, well drained, strongly sloping soils of the
Rockaway and Washington series. These soils are on glacial till uplands.
Natural fertility is moderate or high, and reaction is very strongly acid to
neutral. Available water capacity is moderate or high. Permeability is slow
or moderately slow in subsoil of the Rockaway soils. It is moderate in the
subsoil of the and Washington soils. Runoff is medium to rapid, and the
hazard of erosion is moderate.
Erosion is the major limitation. Maintaining good tilth and fertility and
controlling erosion are the chief management needs.
These soils are suited to most crops commonly grown in the county and to
adapted hay and pasture plants. If erosion is controlled and management is
intensive, cultivated crops can be grown frequently. Intensive management
for field crops provides close-growing crops, grasses, and legumes and the
utilization of crop residue. An adequate plant cover generally is sufficient to
control erosion in hay and pasture fields.
CAPABILITY UNIT IIIe-15
Nassau rocky silt loam 3 to 8 percent slopes is the only soil in this unit. It is
gently sloping, somewhat excessively drained, shallow over bedrock. It is on
found uplands, and formed in material weathered from shale.
Reaction is strongly acid. Available water capacity is low. Permeability is
moderate in the subsoil. Roots are restricted because the soil is shallow over
bedrock. Widely spaced outcrops of shale and slate bedrock are common.
A moderate hazard of erosion and droughtiness are the major limitations.
Practices that control erosion should also improve the available water
capacity of the soil.
Under intensive management, cultivated crops can be grown frequently.
Higher yields can be obtained from crops that mature early in summer.
Returning large amounts of crop residue to the soil, maintaining fertility, and
increasing the organic-matter content are beneficial. Grasses and legumes
that tolerate droughtiness are desirable.
CAPABILITY UNIT IIIe-18
This unit consists of well-drained, gently sloping to sloping soils of the
Washington and Wassaic series. These soils are on uplands. They formed in
glacial till underlain by limestone bedrock. Wassaic soils are moderately
deep over bedrock.
Natural fertility is high, and reaction is medium acid to neutral. Available
water capacity is moderate or high, and permeability is moderate.
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The moderate to severe hazard of erosion is the major limitation for
cultivated crops. Controlling erosion is important, especially on long slopes.
Maintaining soil structure and tilth also is needed.
These soils are well suited to most field crops and hay and pasture plants
commonly grown in the county. Under intensive management, cultivated
crops can be grown frequently.
CAPABILITY UNIT IIIw-28
This unit consists of deep, gently sloping, somewhat poorly drained soils of
the Hibernia series. These soils are on uplands. They formed in granite,
slate, shale, and sandstone glacial till. They have a well defined fragipan in
the subsoil.
Natural fertility is moderate, and reaction is strongly acid to slightly acid.
Available water capacity is moderate. Permeability is slow in the subsoil.
The fragipan restricts penetration of roots and movement of water.
The moderately high seasonal water is the major limitation. The soils are
difficult to drain because tile lines generally are not effective. Shallow
surface drains and diversion terraces help to reduce excessive wetness.
If adequately drained, these soils are suited to most crops grown in the
county. Under intensive management, cultivated crops can be grown
frequently. These soils are suited to adapted grasses and legumes grown for
hay and pasture, but forage grows better in drained areas than in undrained
areas. Returning large amounts of crop residue to the soil is necessary to
maintain good soil structure, tilth, and organic-matter content.
CAPABILITY UNIT IIIw-36
This unit consists of poorly drained and very poorly drained, nearly level to
gently sloping soils of the Atherton, Fredon, and Halsey series. These soils
are in low areas or depressions on glacial outwash plains or terraces.
Natural fertility is moderate to high, and reaction is medium acid to mildly
alkaline. Available water capacity is moderate or high. Permeability is
moderately slow to moderate in the subsoil. Runoff is very slow or is ponded.
Excessive wetness is the major limitation. Drainage is difficult in places.
Tile drains and surface drains are generally needed for adequate drainage.
Wetness can be reduced by diverting runoff from nearby higher areas.
Drained areas are moderately well suited to most crops grown in the county.
Intensive management provides crops that produce large quantities of crop
residue. Pasture plants can be grown on these soils, but they grow better in
drained areas. Areas that are too wet for pasture are suited to adapted
plantings that provide food and cover for wildlife.
CAPABILITY CLASS IIIw-41
This unit consists of very poorly drained, nearly level, organic or partly
organic soils of the Carlisle and Wallkill series. These soils are in basins in
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the glacial till uplands. The Carlisle soil is organic. The Wallkill soil has a
mineral deposit at least 16 inches thick over organic material.
Reaction is slightly acid or neutral. Available water capacity is high. Under
natural conditions, these soils have a high water table during most of the
year. Permeability is rapid throughout the organic material out only
moderate in the mineral part of the Wallkill soil. The Carlisle soil is subject
to soil blowing and to damage by fire during dry periods.
The major management needs are artificial drainage and control of the water
table so that subsidence of the muck is reduced. Tue drains, open ditches, or
both generally are suitable. Diversion terraces can be constructed to
intercept runoff from adjacent higher areas and to prevent temporary
flooding.
If adequately drained, these soils are suited to special crops and to sod. If
managed intensively, they can be cultivated continuously. They are generally
well suited to irrigation. A cover crop is needed to keep the Carlisle soil from
blowing. Frost damage is a hazard on these low-lying soils. Areas where
installation of adequate drainage and water control systems is not feasible
are well suited to planting that provide food and cover for wildlife.
CAPABILITY UNIT IVe-3
This unit consists of deep, well-drained soils of the Rockaway and
Washington series. These soils are on glacial till uplands. The Rockaway
soils have a fragipan in the subsoil.
Natural fertility is moderate, and reaction is strongly acid to neutral.
Available water capacity is moderate in the subsoil. The fragipan restricts
roots and the movement of water. It also limits the amount of water
available to plants. Runoff is rapid, and the hazard of erosion is severe.
The severe hazard of erosion is the major limitation. Erosion control
practices are needed to maintain fertility and good soil tilth.
These soils are suited to crops commonly grown in the county. They are well
suited to adapted grasses and legumes grown for hay and pasture. Under
intensive management, cultivated crops can be grown occasionally. Closegrowing crops, grasses, and legumes should be grown most of the time to help
control erosion. Returning large amounts of crop residue to the soil improves
soil structure and infiltration of water and helps to control erosion. Because
a good plant cover is needed in hay meadow and pasture, grazing should be
regulated to maintain enough vegetation for the control of erosion.
CAPABILITY UNIT IVe-11
This unit consists of steep, well-drained soils of the Hazen, Washington, and
Wassaic series. These soils are on stream terraces and uplands. They
formed in glacial till and stratified glacial outwash material.
Natural fertility is moderate or high, and reaction is strongly acid to slightly
acid. Available water capacity is moderate to high. Runoff is rapid.
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The severe hazard of erosion is the major limitation. Other concerns are
maintaining good tilth and a high level of fertility.
The soils in this unit are suited to the crops commonly grown in the county.
If management is intensive, cultivated crops can be grown at infrequent
intervals. Grass and legumes should be grown most of the time to control
erosion and reduce soil Toss. A row crop can be grown occasionally if erosion
is controlled. An adequate protective cover is needed in winter.
These soils are well suited to adapted grasses and legumes grown for hay and
pasture. Under good management, these plantings provide excellent cover
that helps to control erosion. During long dry periods, however, yields are
low.
CAPABILITY UNIT IVe-15
This unit consists of strongly sloping to steep, well-drained to somewhat
excessively drained soils of the Hoosic and Riverhead series. These soils are
on glacial outwash and glacial till uplands. They have a gravelly, shaly, or
sandy surface layer. They are shallow or are moderately deep over bedrock
or sand and gravel.
Natural fertility is moderate or low, and reaction is strongly acid to medium
acid. Available water capacity is low to moderate. Permeability is moderate
or moderately rapid in the subsoil. These soils have a rapidly permeable
substratum. Runoff is medium to rapid.
A moderate to severe hazard of erosion is the major limitation. Droughtiness
is also a hazard. Practices that help to control erosion, increase available
water to plants, maintain a high level of fertility, and return large amounts
of crop residue to the soil are needed.
If intensively managed, these soils are suited to most crops grown in the
county, and to adapted grasses and legumes grown for hay and pasture.
Because the amount of available water is limited and the hazard of erosion is
serious, oats and close-growing forage crops are better suited than row crops.
Close-growing crops, grasses, and legumes should be grown most of the time.
Drought-resistant grasses and legumes should be included in seeding
mixtures.
CAPABILITY UNIT IVw-44
This unit consists of poorly drained and very poorly drained, nearly level soils
of the Livingston, Norwich, and Preakness series. These soils are in low
areas on uplands and stream terraces. They formed in glacial till and slackwater deposits.
Natural fertility is moderate to high, and reaction is strongly acid to neutral.
Available water capacity is moderate high. Permeability is slow in the
subsoil in most of these soils but is moderately rapid in the Preakness soil.
Runoff is slow or is ponded. These soils have a high water table during most
of the year. They dry out and warm up very slowly. If tilled or grazed when
too wet, they become compacted or cloddy.
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Excessive wetness is a major limitation. All but the Preakness soil are poorly
suited to tile drainage. The amount of surface water can generally be
reduced by open ditches and by intercepting and diverting runoff from nearby
higher areas.
Drained areas of these soils are moderately well suited to most general farm
crops commonly grown in the county. Areas that cannot be drained are
suited to permanent pasture and to planting that provide food and cover for
wildlife. These soils are poorly suited to special crops that can withstand wet
conditions, but they are suited to hay and pasture. Under intensive
management, cultivated crops can be grown occasionally. Areas used for hay
and pasture require some drainage. They should be seeded to grasses and
legumes that can tolerate wetness.
CAPABILITY UNIT VIw-46
This capability unit consists of nearly level, very poorly drained and poorly
drained soils of the Sloan series and Alluvial land, wet. These soils and
Alluvial land, wet, are on flood plains where stream overflow is frequent.
They formed in alluvial material washed from nearby uplands.
Reaction is slightly acid. Available water capacity is high. Permeability is
slow to moderate.
Excessive wetness is the major limitation. These soils are better suited to
pastures of bluegrass, Ladino clover, and reed canarygrass than to field crops
or hay because flooding is frequent and drainage is very poor.
Stream overflow and excess water are the major limitations. The soils are in
low areas and are difficult to drain in many places. Tile and surface drainage
are generally needed for adequate drainage. Land leveling and smoothing
have been used in places to improve surface drainage.
CAPABILITY UNIT Vis-19
This unit consists of very stony, gently sloping to steep, somewhat poorly
drained to well-drained soils of the Hibernia, Rockaway, and Washington
series. These soils are on terraces and uplands. They formed in mixed
glacial till.
Natural fertility is moderate to high, and reaction is very strongly acid to
neutral. Available water capacity is moderate. Permeability is slow to
moderate in the subsoil.
These soils are generally too stony to be suitable for field crops or hay. They
are suited to adapted trees and other vegetation grown for wildlife. The steep
slopes are susceptible to erosion unless they are protected by permanent
vegetation. Some areas can be renovated and reseeded to adapted grasses
and legumes, but controlled grazing is necessary to maintain a good stand.
Management is needed that provides and adequate protective cover.
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CAPABILITY UNIT VIIe-10
This unit consists of well-drained, very steep soils of the Hazen and Palmyra
series. These soils are on terraces and uplands.
Natural fertility is moderate to high, and reaction is medium acid to slightly
acid. Available water capacity and permeability are moderate.
These soils are highly susceptible to erosion, unless they are protected by
permanent vegetation. Their suitability for crops is limited by steepness,
roughness, and difficulty in using machinery. Some areas can be renovated
and reseeded to adapted grasses and legumes. Grazing should be restricted
during dry periods. Ladino clover, bromegrasses, orchardgrass, and alfalfa
are the better suited grasses and legumes. These soils are suited to adapted
trees and to other vegetation grown for wildlife.
CAPABILITY UNIT VIIs-12
This unit consists of deep, well-drained to excessively drained, gently sloping
to very steep soils of the Otisville series. These soils are on glacial outwash
plains and terraces. They formed in stratified glacial outwash material.
Natural fertility is low, and reaction is strongly acid to medium acid.
Available water capacity is low. Permeability is moderately rapid to rapid in
the subsoil. The soils are extremely droughty.
Most areas are woodland. These soils are susceptible to erosion unless a
protective cover is maintained. Their use for pasture is limited by steepness
and the low available water capacity. Maintaining sod is difficult, and care
should be taken not to overgraze pasture. Ladino clover, red clover,
orchardgrass, bromegrass, and birdfoot trefoil are the better suited grasses
and legumes. Adapted trees and other vegetation can be planted for wildlife
and erosion control.
CAPABILITY UNIT VIIs-21
The soils in this unit are very stony or extremely stony, gently sloping to very
steep, well-drained to excessively drained soils of the Nassau, Rockaway,
Washington, and Wassaic series. These soils formed in material weathered
from gray shale and slate and in mixed glacial deposits.
Natural fertility is low to high, and reaction is strongly acid to neutral.
Available water capacity is low to moderate. Permeability is moderately slow
to moderately rapid in the subsoil.
These soils generally are wooded and are better suited to trees than to most
other uses. Because the stp.ne content is high, they are not suitable for
cultivation and the potential for pasture is limited. Ladino clover, red clover,
birdsfoot trefoil, orchardgrass, bromegrass, and timothy are the most suitable
pasture plants. Stoniness and steep or very steep slopes restrict the use of
these soils mainly to timber, wildlife, recreation, or to protection of the
watershed. Timber harvests are hindered by the stones and very steep
slopes. The forest needs protection from fire and from grazing cattle.
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CAPABILITY UNIT VIIs-45
The soils in this unit are very stony or extremely stony, nearly level or gently
sloping, deep, and somewhat poorly drained to very poorly drained. They are
soils of the Lyons and Whitman series. They are in low areas and
depressions. They formed in material weathered from glacial till. The
litman soil has a fragipan in the subsoil.
Fertility is moderate to high, and reaction is strongly acid to mildly alkaline.
Available water capacity is moderate to high. Permeability is slow in the
subsoil. The water table is high during most of the year. Runoff is slow and,
at times, water is ponded.
Because the stone content is high and the water table is high, these soils are
not suited to cultivated crops, hay or pasture. Between the stones the soil
material is generally deep and is suited to adapted trees and to plantings
that provide food and cover for wildlife.

CAPABILITY UNIT VIIIw-37
This unit consists only of Swamp, which occurs along streams and drainage
ways, in depressions that have poor drainage outlets, and in areas around
natural ponds. The water table is at the surface. Swamp is ponded during
most of the year. It is better suited to adapted trees and to plantings for
wildlife than to most other uses.
CAPABILITY UNIT VIIIs-23
This unit consists of extremely rocky areas and extremely stony to stony,
shallow to deep, moderately steep to very steep soils of the Nassau and
Rockaway series. The Rock outcrop, extremely stony soils, and steep slopes
are unsuitable for crops, pasture, or commercial woodland. Such land is
better suited to wildlife or to watershed protection than to most other uses.
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8.4 Woodland Groups .
To assist woodland owners in planning, the soils of Sussex County have been
assigned to five woodland suitability groups. Each group is made up of soils
that have similar potential productivity, similar limitations and hazards, and
similar suitability for kinds of trees.
Each woodland group is identified by a three-part symbol, for example, 2ol.
The first element of the symbol is a number that indicated potential
productivity of the soils in the group. It is based on the average site index.
The Average Site Index is the height attained by dominant trees at 50 years
of age in a well-managed stand, natural or planted, that has not been subject
to disease, insect infestations, or fire damage. Because site index plots in the
county were not available for many of the soils and kinds of trees,
information on soils in other areas was used to estimate the site index
classes.
The second element of the symbol is a letter that denotes the subclass, or an
important soil property that imposes a moderate or severe hazard in
woodland use and management. These subclasses are:
x
w
t
d
c
s
f
r
o

stoniness or rockiness
excessive wetness
toxic substances
restricted roots
clayey soils
sandy soils
fragmental or skeletal soils
reliefer slope
slight or no limitations

The third element of the symbol is a numeral that indicated the degree of hazard of limitation and general suitability of the soils for certain kinds of
trees.
Erosion hazard is rated according to the risk of erosion on well-managed
woodland that is not protected by special practices. It is slight if only a small
loss of soil is expected, even when trees are harvested. The erosion hazard is
moderate if runoff is not controlled, the plant cover is not adequate for
protection, and a moderate loss of soil is expected. The erosion hazard is
severe if steep slopes, rapid runoff, and slow infiltration and permeability
make the soil susceptible to severe erosion.
Group lol Deep, well-drained soils that have available water capacity and
slopes of less than 15 percent
Group Irl Deep, well-drained soils that have high available water capacity
and slopes of more than 15 percent
Group 2ol Deep and moderately deep soils that have moderate available
water capacity and slopes of less than 15 percent
Group 2rl Deep and moderately deep soils that have moderate available
water capacity and slopes of more than 15 percent
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Group 2wl Deep soils that have moderately high seasonal water table
Group Sol Deep soils that have dominantly moderate or low available
water capacity and slopes of less than 15 percent
Group 3rl Deep soils that have moderate or low available water capacity
and slopes of more than 15 percent
Group 3x1 Extremely stony or rocky, gently sloping to steep soils
Group 4s 1 Sandy soils that have low available water capacity and slopes
ranging from 3 to 35 percent
Group 4wl Deep soils that have moderately high or seasonally high water
table on uplands or floodplains
Group 5dl Shallow soils over slate or shale bedrock
Group 5wl Deep soils that have seasonal or constantly high water table
Group 5x1 Extremely stony or rock soils, gently sloping to steep
Woodland Group

Average Site Index

Group lol

Upland Oaks: 85 ft.+
Yellow Poplar: 95 ft.+

Group Irl

Upland Oaks: 85 ft.+
Yellow Poplar: 95 ft.+

Group 2ol

Upland Oaks:

75-85 ft.

Group 2rl

Upland Oaks:

75-85 ft.

Group 2wl

Upland Oaks:

75-85 ft.

Group 3ol

Upland Oaks:

65-75 ft.

Group 3rl

Upland Oaks:

65-75 ft.

Group 3x1

Upland Oaks:

65-75 ft.

Group 4s 1

Upland Oaks:

55-65 ft.

Group 4wl

Upland Oaks:

55-65 ft.

Group 5dl

Upland Oaks:

Less than 55 ft.

Group 5wl

Northern Hardwoods: Less than 52 ft.

Group 5x1

Upland Oaks:

55 ft.+
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8.5 Soil Associations
A soil association is an area that has a distinct proportional pattern of soils.
It normally consists of one or more major soils and at least one minor soil,
and it is named according to the dominant soils, joined by a hyphen. A map
showing soil associations is a useful tool because it shows the general type of
soil for a large area.

Soils Formed in Glacial Outwash:
The soils in these associations are on the east side of the Delaware River and
in valleys along major streams. They are deep, dominantly nearly level to
strongly sloping cobbly sandy loams to loams. In some areas they are very
steep.
2. Hazen-Palmyra-Fredon association
Nearly level to very steep, deep, well-drained and poorly drained loamy soils
found on terraces, kames, and outwash plains
This association is in areas above Carlisle muck and the flood plains of major
tributaries. It makes up about 8 percent of the county. It is about 40 percent
Hazen soils, 15 percent Palmyra soils, 10 percent Fredon soils, and 35
percent soils of minor extent.
Hazen soils are well drained, are nearly level to very steep, and have a
gravelly loam surface layer. Palmyra soils are well drained, are nearly level.
to very steep, and have a gravelly fine sandy loam surface layer. Hazen and
Palmyra soils are mostly on side slopes. Fredon soils are poorly drained, are
nearly level to gently sloping, and have a loam surface layer. They are in low
positions on the landscape.
Less extensive in this association are the moderately well drained Hero soils,
and the very poorly drained Halsey soils.
This association has been extensively cleared for farming. The potential for
community development is high. The steep areas are among the primary
sources of sand and gravel.

Soils Formed in Organic Deposits, Glacial Lake Sediments, or
Alluvium:
The soils in these associations are on flood plains or in depressions in the
valleys. They are nearly level and deep and range from muck to silty clay
loam. Many are subject to frequent overflow or ponding.
3. Carlisle-Swamp association
Nearly level, deep, very poorly drained organic soils and mineral soils; in
depressions.
This association is in the lowest positions on the landscape. It is commonly
in circular or elliptical depressions that have poor drainage outlets. It makes
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up about 6 percent of the county. It is about 60 percent Carlisle soils, 15
percent Swamp, and 25 percent soils of minor extent.
Carlisle soils formed in organic material. Swamp is dominantly mineral in
composition and is almost continuously covered by water. Carlisle soils and
Swamp are in low positions on the landscape.
Less extensive in this association are the very poorly drained Lyons,
Norwich, and Wallkill soils.
Most areas of this association are woodland. Drained areas of Carlisle soils
are used for vegetables. A few areas are used for specialty crops, such as sod.
Growing vegetables and sod and developing ponds, reservoir sited, and
wetland wildlife habitat are potential uses of the association.

Soils Formed in Glacial Till or in Material Weathered from Bedrock:
The soils in these associations are in the Valley and Ridge province between
Kittatinny Mountain and the Highlands. They are mainly deep to shallow,
nearly level to very steep loamy soils. Stony soils and Rock outcrop are
common in most of these associations.
5. Washington-Wassaic-Rock outcrop association
Gently sloping to steep, deep and moderately deep, well-drained loamy soils
. and limestone outcrops found on uplands
This association is on hillsides and lower valley slopes between the
mountains. It makes up about 9 percent of the county. It is about 40 percent
Washington soils, 30 percent Wassaic soils, 20 percent Rock outcrop, and 10
percent soils of minor extent. Washington soils are deep, well drained, and
gently sloping to steep and have a surface layer of loam or very stony loam.
Rock outcrop is dominantly limestone.
Less extensive in this association are the poorly drained and very poorly
drained Lyons soils and the moderately well drained Hero soils.
This association is well suited to farming. The deep and moderately deep
soils are dominant and are used for corn and alfalfa. The rocky areas are
used for pasture, farm woodlots, and the development of residential and
recreation communities surrounding lakes. The sinkholes that form in some
low areas of this association definitely limit more intensive use of these
areas.
9. Rockaway-Hibernia-Whitman association
The characteristics of this association are gently sloping to very steep, deep,
well-drained and somewhat poorly drained, gravelly to very stony loamy soils
and nearly level, deep, very poorly drained, extremely stony loamy soils; on
uplands.
This association is on hillsides and hillsides in valleys west of the Highlands.
It makes up about 7 percent of the county. It is about 65 percent Rockaway
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soils, 15 percent Hibernia soils, 10 percent Whitman soils, and 10 percent
soils of minor extent.
Rockaway soils are well drained, are gently sloping to very steep, and have a
surface layer of gravelly loam or very stony loam. They are on hilltops and
hillsides. Hibernia soils are somewhat poorly drained, are gently sloping to
moderately steep, and have a surface layer of gravelly loam or very stony
loam. They are on the mid or lower slopes. Whitman soils are very poorly
drained, are nearly level, and have a surface layer of extremely stony sandy
loam. They are in low positions on the landscape.
Less extensive in this association are the excessively drained Otisville soils,
the well-drained Riverhead soils, and Rock outcrop.
This association has been extensively cleared for farming, but the acreage in
farms is declining. Idle acreages are reverting to woodland or are used for
community development.
10. Rockaway-Rock outcrop-Whitman association
The characteristic of this association are steep and very steep, deep, welldrained gravelly to very stony loamy soils, rock outcrops, and nearly level,
deep very poorly drained extremely stony loamy soils; on uplands
This association is on ridgetops and side slopes of the Highlands. It makes
up about 20 percent of the county. It is about 45 percent Rockaway soils, 35
percent Rock outcrop, 10 percent Whitman soils, and 10 percent soils of
minor extent.
Rockaway soils are deep, well drained, and dominantly steep to very steep
and have a surface layer of gravelly loam or very stony loam.. They are on
hilltops and hillsides. They are generally associated with Rock outcrops and
shallow soils. Rock outcrops consist of areas where 25 to 90 percent of the
surface is covered by mostly granitic rock. These areas are mainly on
hilltops. Whitman soils are very poorly drained and have and extremely
stony sandy loam surface layer. They are in low position on the landscape.
Less extensive in this association are the somewhat poorly drained Hibernia
soils and the well-drained Riverhead soils.
This association is dominantly woodland. Some ares are cleared and used for
pasture. Other areas are used for pasture, and private recreational
development, such as ski slopes. Still other areas are State-owned parks and
greenbelts.
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Figure 8.3
Soil Associations of Vernon Township

2. Hazen-Palmyra-Fredon
9. Rockaway-Hibernia-Whitman
3. Carlisle-Swamp
10. Rockaway-Rock Outcrop-Whitman
5. Washington-Wassaic-Rock Outcrop
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8.6 STANDARDS FOR INDIVIDUAL SUBSURFACE SEWAGE
DISPOSAL SYSTEMS
The New Jersey Department of Environmental Protection Division of Water
Resourses has developed standards for the construction of individual
subsurface sewage disposal systems. The regulations,
N.J.A.C. 7:9A-1.1 et.seq., govern the location, construction and operation of
septic systems. The regulations took effect January 1, 1990, and apply at
this time to Vernon Township. Included in this section is a septic
Construction Standards Limitation Chart which lists all Vernon soils and
their limitations for septic construction pursuant N.J.A.C. 7:9A-1-1.
An individual subsurface disposal system is designed for disposal of sanitary
sewage into the ground. It is designed and constructed to treat sanitary
sewage in a manner that will retain most of the settleable solids in a septic
tank and to discharge the liquid effluent to a disposal field. There are many
factors that can effect the success of this system. What can be seen on the
soil surface is not usually indicative of the contents below. Soil limiting
zones may exist and interfere with the installation and the functioning of an
individual subsurface disposal system. A limiting zone is a layer of material
under the ground surface which limits the ability of the soil to provide
treatment and/or disposal of septic tank effluent. The NJDEP standards
identify six possible limiting zones:
Fractured Rock of Excessively Coarse Substrata
Massive Rock or Hydraulically Restrictive Substrata
Hydraulically Restrictive Horizon, Permeable Substratum
Excessively Coarse Horizon
Zone of Saturation, Regional
Zone of Saturation, Perched
These limiting zones can occur at any depth. It is important to note that the
depth of the limiting zone is proportional to the degree of severity that zone
poses in the installation and functioning of the system. To understand the
limiting zones some concepts need to be denned.
Coarse Fragment is a rock fragment contained within the soil which is
greater than two millimeters in diameter.
Permeability is the rate at which water moves through a unit area of soil or
rock material.
Soil Profile is a vertical cross section of undisturbed soil showing the
characteristic horizontal layers or horizons of the soil which have formed.
Soil Horizon is a layer within a soil profile differing from layers of soil
above and below it in one or more of the soil morphological characteristics
including color, texture, coarse fragment content, structure, consistence and
mottling (a color pattern observed in soil consisting of blotches or spots of
contrasting colors).
Soil Profile Pit is an excavation made for the purpose of exposing a soil
profile.
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Substratum is a layer of soil or rock material present below the soil profile
and extending beyond the depth of profile pits.
The first limiting zone is a Fractured Rock or Excessively Coarse
Substrata. This zone is divided into two levels of severity depending upon
whether the soil depth is less than or greater than five feet. Fractured Rock
is defined as a rock substratum which contains an adequate number of open
and interconnected fractures to allow unimpeded absorption of applied
wastewater and transmission of this wastewater away. An Excessively
Coarse Substrata is defined as a substratum below the soil profile which
extends beyond the depth of soil profile pits which provides inadequate
treatment of effluent due to a high coarse fragment content, excessively
coarse texture, and/or excessively rapid permeability.
The second limiting zone is a Massive Rock or Hydraulically Restrictive
Substrata. This zone is divided into three levels of severity depending upon
whether the soil depth is zero to four feet, four to nine feet, or greater than
nine feet. Massive Rock Substratum is denned as a substratum which does
not contain an adequate number of open and interconnected fractures to
allow unimpeded absorption of applied wastewater and transmission of this
wastewater away from the disposal area. An Hydraulically Restrictive
Substrata is defined as a substratum below the soil profile which prevents
the downward or lateral movement of water and which extends beyond the
depth of profile pits or to a massive substratum.
The third limiting zone is a Hydraulically Resrictive Horizon,
Permeable Substratum. This zone is divided into three levels of severity
depending upon whether the soil depth is zero to four feet, four to nine feet,
or greater than nine feet. An Hydraulically Restrictive Horizon, Permeable
Substratum is defined as an horizon within the soil profile which slows or
prevents the downward or lateral movement of water and which is underlain
by permeable soil horizons or substratum.
The fourth limiting zone is an Excessively Coarse Horizon. This zone is
divided into two levels of severity depending upon whether the soil depth is
zero to five feet or greater than five feet. An Excessively Coarse Horizon is
defined as an horizon of limited thickness within the soil profile which
provides inadequate treatment of septic tank effluent due to a high coarse
fragment content, excessively coarse texture and/or excessively rapid
permeability.
The fifth limiting zone is a Zone of Saturation,RegionaL This zone is
divided into three levels of severity depending upon whether the soil depth is
zero to two feet, two to five feet, or greater than five feet. Zone of Saturation,
Regional is defined as a zone of saturation which extends vertically without
interruption below the depth of soil pits.
The sixth limiting zone is a Zone of Saturation, Perched. This zone is
divided into three levels of severity depending upou whether the soil depth is
zero to two feet, two to five feet, or greater than five feet. A Zone of
Saturation, Perched is defined as a zone of saturation which occurs
immediately above a hydraulically restrictive horizon and which is underlain
by permeable horizons or substrata which are not permanently or seasonally
saturated.
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The suitability of soil for on site disposal of sanitary wastewater by means of
individual subsurface sewage disposal systems is classified based upon the
type and depth of soil limiting zones as outlined below.
Type of Limiting Zone____Depth.ft______Suitability Class

Fractured Rock or Excessively Greater than 5
Coarse Substrata
0-5

I
IISc

Massive Rock or Hydraulically Greater than 9
Restrictive Substrata
4-9
0-4

I
HSr
IHSr

_-,____—-.—__——«.——__———-.———————————————-.—.——••—————•"•-—••—-•—————————————-'——"•—————"•——————»«—

Hydraulically Restrictive
Greater than 9
Horizon, Permeable Substratum4 - 9
0-4

I
IIHr
IIIHr

Excessively Coarse Horizon

Greater than 5
0-5

I
IIHc

Zone of Saturation, Regional

Greater than 5
2-5
0-2

I
HWr
IllWr

Zone of Saturation, Perched

Greater than 5
2-5
0-2

I
IIWp
IIIWp

The soil suitability classification consists of a Roman numeral from I to III
which is indicative of the severity of the limiting zone. (In general the
limitation is considered more severe when the limiting zone occurs at a
shallower depth in or below the soil profile.) Where more than one type of
limiting zone is present, the primary classification of the soil is based upon
whichever limiting zone(s) presents the most severe limitation (highest
numerical symbols). Secondary limitations are given based upon limitations
which are less severe (lower numerical symbols). The primary classification
is stated first, followed by secondary classifications in parentheses. For
example, the classification for a soil with a seasonally high water table (top of
a regional zone of saturation) at a depth of 1.5 feet and a massive rock
substratum at a depth of 7 feet would be IIIWr(IISr).
When two or more limiting zones are present with the same degree of
limitation, a compound symbol is used in primary or secondary
classifications, consisting of a Roman numeral showing the degree of
limitation together with a letter symbol for each type of limiting zone. For
example, the classification for a soil with a seasonally high water table at a
depth 2.5 feet and a fractured rock substratum at a depth of 3 feet would be
IlWrSc.
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Figure 8.6a
Septic Construction Standards Limitations Chart
Pursuant to N.J.A.C 7:9A-1-1
RESTRICTION:
DEPENDING UPON
DEPTH OF ACTIVITY

SOIL
SERIES

TYPICAL
CLASSIFICATION

Alluvial Land

IllWr

Severe at a depth of 0 - 4
feet due to a regional
zone of saturation.

Atheron

IllWr

Severe at a depth of 0 - 4
feet due to a regional
zone of saturation.

Braceville

IIIHrWp

Severe at a depth of 0 - 4
feet due to a
hydraulically restrictive
horizon, permeable
substratum and
Severe at a depth of 0 - 2
feet due to a perched zone
of saturation.

Carlisle

IllWr

Severe at a depth of 0 - 4
feet due to a regional
zone of saturation,
saturation.

Fredon

IllWr

Severe at a depth of 0 - 4
feet due to a regional
zone of saturation.

Hazen

I; IISc

Slight limitation at any
depth greater than 5 feet
OR
Moderate at a depth of 0 - 5
due to a fractured rock or
excessively coarse substrata.

Hero

IlffirWp

Severe at a depth of 0 - 4 feet
due to a hydraulically
restrictive horizon, permeable
substratum and
Severe at a depth of 0 - 2 feet
due to a perched zone of
saturation.
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Ficrure 8.6a (Continued)
RESTRICTION:
DEPENDING UPON
DEPTH OF ACTIVITY

SOIL
SERIES

TYPICAL
CLASSIFICATION

Hibernia

IlfflrWp

Severe at a depth of 0 - 4 feet
due to a hydraulically
restrictive horizon, permeable
substratum and
Severe at a depth of 0 - 2 feet
due to a perched zone of
saturation.

Livingston

IHSrWr

Severe at a depth of 0 - 4 feet
due to massive rock or
hydraulically restrictive
substratum and
Severe at a depth of 0 - 2 feet
due to a regional zone of
saturation.

Lyons

IllWr; IHSrWr;
IIISrWr(IISc)

Severe at a depth of 0 - 4 feet
due a regional zone of
saturation
OR
Severe at a depth of 0 - 4 feet
due to massive rock or
hydraulically restrictive
substrata and
Severe at a depth of 0 - 2 feet
due to a regional zone of
saturation
OR
Severe at a depth of 0 - 4 feet
due to massive rock or
hydraulically restrictive
substrata,
Severe at a depth of 0 - 2 feet
due to a regional zone of
saturation and
Moderate at a depth of 0 - 5
feet due to fractured rock or

excessively coarse substrata.

Middlebury

IllWr

Severe at a depth of 0 - 2 feet
due to a regional zone of
saturation.
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Figure 8.6a (Continued)
RESTRICTION:
DEPENDING UPON
DEPTH OF ACTIVITY

SOIL
SERIES

TYPICAL
CLASSIFICATION

Nassau

IHSr; IISc

Severe at a depth of 0 - 4 feet
due to massive rock or
hydraulically restrictive
substrata and
Moderate at a depth of 0 - 5
feet due to fractured rock or
excessively coarse substrata.

Otisville

IISc

Moderate at a depth of 0 - 5
feet due to fractured rock or
excessively coarse substrata.

Palmyra

IISc

Moderate at a depth of 0 - 5
feet due to fractured rock or
excessively coarse
substrata.

Pompton

IllWr; IIIWr(IISc)

Severe at a depth of 0 - 2 feet
to a regional zone of saturation
OR
Severe at a depth of 0 - 2 feet
due to a regional zone of
saturation and
Moderate at a depth of 0 - 5
due to fractured rock or
excessively coarse substrata.

Preakness

IllWr

Severe at a depth of 0 - 2 feet
due to a regional zone of
saturation.

Riverhead

I; IISc

Slight limitation for any depth
greater than 5 feet
OR

Moderate at a depth 0 - 5 feet
due to fractured rock or
excessively coarse substrata.
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Figure 8.6a (Continued)
RESTRICTION:
DEPENDING UPON
DEPTH OF ACTIVITY

SOIL
SERIES

TYPICAL
CLASSIFICATION

Rockaway

IIIHrWp

Severe at a depth of 0 - 4 feet
due to a hydraulically
restrictive horizon, permeable
substratum and
Severe at a depth of 0 - 2 feet
due to a perched zone of
saturation.

Sloan

IllWr

Severe at a depth of 0 - 2 feet
due to a regional zone of
saturation.

Wallkill

IllWr

Washington

I; IISc

Severe at a depth of 0 -2 feet
due to a regional zone of
saturation.
Slight limitation for any depth
greater than 5 feet
OR
Moderate at a depth of 0 - 5
feet due to fractured rock or
excessively coarse substrata.

Wassaic

IISc; IllSr

Moderate at a depth of 0 - 5
feet due to fractured rock or
excessively coarse substrata
OR
Severe at a depth of 0 - 4 feet
due to massive rock or
hydraulically restrictive
substrata.

Whitman

IIIHrWp

Severe at a depth of 0 - 4 feet
due to a hydraulically
restrictive horizon, permeable
substratum and
Severe at a depth of 0 - 2 feet
due to a perched zone of
saturation.
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9.0 Topography
Vernon Township has a wide variety of topographic characteristics. The
elevation ranges from 400.0 feet to 1400.0 feet above sea level. Elevation
changes occur both gradually and abruptly. Three types of topography exist
within Vernon Township. These are, valley floors which are at a 400.0 foot
elevation, ridges which are long and narrow strips of land at a constant
elevation, and plateaus, in which a land area is raised above adjoining land.
The Ridge and Valley Physiographic Land Region of Vernon Township
consists of the Wallkill River valley, Pochuck Mountain, and Vernon Valley.
A west to east cross section in the center of Vernon Township would reveal
that the Wallkill River valley is a flat plain at an elevation of 400.0 feet above
sea level. A gradual elevation rise occurs as one approaches Pochuck
Mountain and continues until the top of Pochuck Mountain which is 1000.0
feet above sea level. Continuing east, an extreme change in elevation occurs.
The east side of Pochuck Mountain abruptly drops from 1000.0 feet to 600.0
feet above sea level. A gradual slope does reappear and continues until
Vernon Valley is met at 400.0 feet above sea level. Vernon Valley, like the
Wallkill River valley, is a flat plain.
East of Vernon Valley is the Highland Physiographic Land Region of Vernon
Township, which contains Wawayanda Mountain. A gradual slope is
maintained up to 600.0 feet. An abrupt change from 600.0 to 1300.0 feet
occurs to create Wawayanda Mountain. Wawayanda Mountain has the
highest point within Vernon Township which is 1448.0 feet above sea level.
The Highland region east of Wawayanda Mountain maintains an average
elevation between 1100.0 and 1200.0 feet.
The varied topographic characteristics creates a varied aesthetic beauty to
Vernon Township. Due to the high elevations of Pochuck Mountain and
Wawayanda Mountain in the Ridge and Valley Province and the Highlands
Province, east west circulation has been difficult. This has led to vast areas
of undeveloped open space with potential undisturbed habitats for many
plant and animal species.
Please refer to Figure 9.1. Topography Map and Figure 9.2f Slope
Constraints Map of the Natural Resources Inventory of Vernon
Township.
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10.0 Vegetation
Vernon Township is made up of a variety of natural vegetation communities
or "habitats". Portion of the following information were obtained from field
study by Connolly Environmental, Inc. scientists and The Vegetation of New
Jersey. 1983 The Township can be divided into the following habitat types
and sub-types.
I. MESIC UPLAND FOREST
1. Mixed Oak-Ridgetop and Steep Slopes Forest
2. Sugar Maple-Mixed Hardwood Forest
3. Hemlock-Mixed Hardwood Forest
II. FRESHWATER WETLANDS
1. Forested Wetlands
2. Scrub-shrub Wetlands
3. Emergent Wetlands
MESIC UPLAND FOREST
Mesic upland forests are those areas where there exists adequate drainage,
fertility and acidity to sustain vegetation growth. The mesic forest covers a
majority of Vernon Township; however, in some cases, agricultural use and
development has eliminated the typical forest vegetation. Despite this, there
remain extensive areas with natural forest cover.
Mixed Oak-Ridgetop and Steep Slopes Forest
This is probably the most extensive forest habitat within Vernon
Township as there are many areas with steep slopes greater than 25
percent.
The dominant tree species in this habitat are Chestnut Oak (Quercus
prinus) and Northern Red Oak (Quercus rubrd) on the west, south and
east facing steep slopes and Sugar Maple (Acer saccharuiri) on the
north facing steep slopes. Other trees associated with this vegetation
community include Eastern Hemlock (Tsuga canadensis), Black Birch
(Betula lento), White Ash (Fraxinus americand), White Pine (Pinus
strobus), and Striped Maple (Acer pensylvanicuni).
Shrubs in this vegetation community consist of Witch Hazel
(Hamamelis virginiana), Mountain Laurel (Kalmia latifolia), Lowbush
Blueberry (Vaccinium angustifolium), and Post Oak (Quercus stellatd).
Herbaceous vegetation on the extremely rocky slopes is not abundant,
especially in heavy canopy areas. Those species observed include
Christmas Fern (Polystichum acrostichoides), Maple-leaved Viburnum
(Viburnum acerifolium), Lady Fern (Asplenium fuix-femina), and
Partridgeberry (Mitchella repens).
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Sugar Maple-Mixed Hardwood Forest
This vegetation community is the most diverse of the forest habitats in
Vernon Township and is comprised of many smaller sub-communities
based on canopy dominance. In general, the Sugar Maple-Mixed
Hardwood Forests contain similar vegetation.
Tree species found in this habitat consist of Sugar Maple (Acer
saccharum), American Beech (Fagus grandifolia), Shagbark Hickory
(Carya ovata), Northern Red Oak (Acer rubra), Sassafrass (Sassafras
albidum), Black Cherry (Prunus serotind), Eastern Red Cedar
(Juniperus virginiand), Black Birch (Betula lento), Chestnut Oak
(Quercus prinus), Flowering Dogwood (Cornus florida), White Ash
(Fraxinus americana), Quaking Aspen (Populus tremula), Smooth
Sumac (Rhus glabrd) and Common Buckthorn (Rhamnus cathartica).
The shrub layer, although sometimes absent, consists of Witch Hazel
(Hamamelis virginiand), Blackberry (Rubus allegheniensis), Wild Rose
(Rosa multiflord), Barberry (Herberts thunbergii) and Ironwood (Ostrya
virginiand).
Observed herbaceous vegetation consists of Virginia Knotweed
(Polygonum virginianum), Poison Ivy (Toxicodendron radicans),
Meadow Onion (Allium canadense), Hedge Bindweed (Calystegia
sepium), Gill Over-the Ground (Glechomahederaced), Wild Geranium
(Geranium maculatum), Sweet Joe-Pye Weed (Eupatoriadelphus
purpureus), White Wood Aster (Aster praealtus) Canada Mayflower
(Maianthemum canadense), Partridgeberry (Mitchella repens),
Whorled Loosestrife (Lysimachia quadrifolia), Maple-leaved Viburnum
(Viburnum acerifolium), Common Cinquefoil (Patenilla simplex),
Winterberry (Ilex verticillatd), Running Ground Pine (Lycopodium
clavatum) and Ground Cedar (Lycopodium tristachyum).
Hemlock-Mixed Hardwood Forest
This vegetation habitat is generally found on the cooler, north facing
slopes and in steep ravines. The dominant tree species is Eastern
Hemlock (Tsuga canadensis). Included in this habitat are associates of
Chestnut Oak (Quercus prinus), White Oak (Quercus alba), Northern
Red Oak (Quercus rubra), Sugar Maple (Acer saccharum), Quaking
Aspen (Populus tremuld), Ironwood (Ostrya virginiand) Alternate Leaf
Dogwood (Cornus alternifolia), Sassafras (Sassafras albidium),
Shagbark Hickory (Carya ovata), Slippery Elm (Ulmus rubrd), Black
Birch (Betula lentd) and American Beech (Fagus grandifolia).
Shrub species include Lowbush Blueberry (Vaccinium angustifolium),
Blackberry (Rubus allegheniensis), Wild Rose (Rosa multiflord), Witch
Hazel (Hamamelis virginiand) and Mountain Laurel (Kalmia latifolia).
Forest floor vegetation consists of Partridgeberry (Mitchella repens),
Christmas Fern (Polystichum acrostichoides), New York Fern
(Thelypteris noveboracensis), Canada Mayflower (Maianthemum
canadense), Columbine (Aquilegia canadensis), White Snakeroot
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(Eupatorium rugosum), Maple-leaved Viburnum (Viburnum
acerifoliuiri) and Winterberry (Ilex verticillata).
FRESHWATER WETLANDS
Freshwater wetlands include such areas as bogs, swamps, marshes and
floodplains. They serve as vital natural functions of water retention,
pollutant removal filtration, aquifer recharge and the support of habitat for a
variety of wildlife species. Wetlands in Vernon Township are strictly
regulated by the New Jersey Department of Environmental Protection,
Division of Coastal Resources, Bureau of Inland Regulation under the New
Jersey Freshwater Wetlands Protection Act of 1987.
There are many different wetland types within Vernon Township, as there
are many conditions. However, all of the wetlands can be divided into four
(4) basic categories: Forested, Scrub-shrub, Emergent and Open Water.
Forested Wetlands
In Vernon Township, the forested freshwater wetlands are dominated
by a Red Maple (Acer rubrum) canopy. A variety of other associates
include Green Ash (Fraxinus pennsylvanica), American Elm (Ulmus
americana), Pin Oak (Quercus palustris), Swamp White Oak (Quercus
bicolor), Gray Birch (Betula populifolia), White Willow (Salix alba),
Silver Maple (Acer saccharinum), Sycamore (Platanus occidentalis),
and Tulip (Liriodendron tulipifera).
The dominant shrubs in the forested wetland community are
Spicebush (Lindera benzoin), Highbush Blueberry (Vaccinium
corymbosum), Arrowwood (Viburnum dentatum), Red-osier Dogwood
(Cornus stolonifera) and Silky Dogwood (Cornus amomum).
An abundance of herbs are found in forested wetlands. These
hydrophytes include Bristly Dewberry (Rubus hispidus), Skunk
Cabbage (Symplocarpus foetidus), Poison Ivy (Toxicodendron
radicans), Clearweed (Pilea pumila), Jewelweed (Impatiens pallida),
Swamp Milkweed (Asclepias incarnata), Blue-flag Iris (Iris versicolor),
Bedstraw (Galium palustre), Marsh Fern (Thelypteris thelypteroides),
Royal Fern (Osmunda regalis), Sensitive Fern (Onoclea sensibilis),
Sphagnum Moss (Sphagnacea), Tussock Sedge (Carex stricta), Marsh
Blue Violet (Viola cucullata) and Willow Aster (Aster praealtus).
Scrub-shrub Wetlands
These freshwater wetland areas do not have a dominant canopy cover,
as there is an abundance of understory vegetation and shrubs.
Observed species within Vernon Township include Speckled Aider
(Alnus incana), Highbush Blueberry (Vaccinium corymbosum), Redosier Dogwood (Cornus stolonifera), Arrowwood (Viburnum dentatum),
Arrpwleaf Tearthumb (Polygonum sagittatum), Stinging Nettle (Urtica
dioica), Sensitive Fern (Onoclea sensibilis), Blue Vervain (Verbena
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hastata), Beggar-Ticks (Bidens bidentoides), Blackberry Brambles
(Rubus hispidoides), Bristly Dewberry (Rubus hispidus), Skunk
Cabbage (Symplocarpus foetidus) and Tussock Sedge (Carex stricta).
Emergent Wetlands
These wetlands are frequently inundated and are found in open areas
near streams and in floodplains. A sparse shrub layer may consist of
Steeplebush (Spiraea tomentosa), Buttonbush (Cephalanthus
occidentalism and Red-osier Dogwood (Cornus stolonifera).

The dominant vegetation is herbaceous and includes Cattail (Typha
latifolia), Sensitive Fern (Onoclea sensibilis), Tussock Sedge (Carex
stricta), Soft Rush (Juncus effusis), Wool Grass (Scirpus cyperinus),
Sphagnum Moss (Sphagnacea), Reed Grass (Phragmites australis),
Jewelweed (Impatiens pallida), Watercress (Nasturtium officinale),
Blueflag Iris (Iris versicolor), Arrowleaf Tearthumb (Polygonum
sagittatuni), and Duckweed (Spirodela oligorrhiza).
Open Waters
These areas are the waters of lakes and streams within Vernon
Township. Although the waterbodies are generally not considered
wetlands as a whole, they are regulated by NJDEP. There may be
small fringes of aquatic vegetation within the waterbodies. Vegetation
observed in the Wallkill River includes Arrow Arum (Peltandra
virginicd) and Duckweed (Spirodela oligorrhiza). Many of the small
streams in Vernon Township contain Watercress (Nasturtium
officinale) and Duckweed (Spirodela oligorrhiza).
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10.1 Composite Species List
Common Name
Alder, Speckled
Arum, Arrow
Ash, Green
Ash, Pumpkin
Ash, White
Aspen, Big-Tooth
Aspen, Quaking
Aster, Calico
Aster, Flat-Top White
Aster, Low, Rough
Aster, New England
Aster, New York
Aster, Small White
Aster, White Wood
Aster, Wild Wood
Aster, Willow Leaved
Avens, Yellow
Barberry, European, Common
Bayberry, Northern
Bearberry
Bedstraw
Bedstraw, Catchweed, Cleavers
Beech, American
Beechdrops
Beggar-Ticks, Hairy
Beggar-Ticks, Nodding
Beggar-Ticks, Swamp
Bergamot, Wild
Bindweed, Hegde
Bindweed, Small
Birch, Black
Birch, Gray
Birch, Paper
Birch, River
Birch, Yellow
Bitter-Cress, Alpine
Bitter-Cress, Pennsylvania
Bitter-Sweet, American
Blackberry
Blackberry Brambles
Blueberry, Lowbush
Blueberry, Highbush
Blue-flag Iris
Bluestem, Little
Boneset, common
Broom-Sedge
Buckthorn
Bunchberry, Canada
Bunchflower, Virginia
Burning-Bush, Eastern
Butterfly-Weed, Biennial

Scientific Name
Alnus rugosa
Peltandra virginica
Fraxinus pennsylvanica
Fraxinus profunda
Fraxinus americana
Populus grandidentata
Populus tremula
Aster lateriflorus
Aster umbellatus
Aster radula
Aster novai-angliae
Aster npvi-belgii
Aster vimineus
Aster divaricatus
Aster praealtus
Aster praealtus
Geum aleppicum
Berberis vulgaris
Myrica pensylvanica
Arctpstaphylos uva-ursi
Galium palustre
Galium aparine
Fagus grandiflora
Epifagus virginiana
Bidens pilosa
Bidens cernua
Bidens bidentoides
Monarda fistulpsa
Calystegia sepium
Convolvulus arvensis
Betula lenta
Betula Populifolia
Betula papyrifera
Betula nigra
Betula alleghaniensis
Cardamine bellidifolia
Cardamine pensulvanica
Celastrus scandens
Rhubus allegheniensis
Rhubus hispiodoides
Vaccinuim angustifolium
Vaccinuim corymbosum
Iris versicolor
Andropogon scoparium
Eupatorium perfpliatum
Andropogon virginicus
Rhamnus cathortica
Cornus canadensis
Melanthium virginicum
Euonymus atropurpureus
Gaura biennis
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Buttonbush
Mayflower, Canada
Catalpa, Norther
Catnip
Cedar, Eastern Red
Cherry, Black
Cherry, Choke, Common
Cherry, Sour
Chervil, Spreading
Chickweed, Common Mouse-Ear
Chickweed, Mouse-Ear
Chicory
Chives
Chokeberry, Purple
Cinquefoil, Canadian Dwarf
Cinquefoil, Common
Clearweed
Clubmoss, Foxtail
Columbine, Wild
Cow-Lily, Yellow
Crabgrass, Smooth
Creeper, Virginia
Cucumber Root, Indian
Dayflower, Asiatic
Depth Ford Pink
Dewberry, Bristly
Dogwood, Alternate Leaf
Dogwood, Flowering
Dogwood, Red-Osier
Dogwood, Red-Panicled
Dogwood, Rough-Leaf
Dogwood, Silky
Dragon-Head, American
Elm, American
Everlastin, Pearly
False-Nettie, Small Spike
Fennel, Sweet
Fern, Braken
Fern, Christmas
Fern, Lady
Fern, Maidenhair
Fern, Marsh
Fern, Ostrich
Fern, Royal
Fern, Sensitive
Fern, Slippery Lady
Fescue, Kentucky
Fescue, Red
Fir, Balsam
Firethorn
Fleabane, Hyssop-Leaf
Foxtail, Meadow
Foxtail, Timothy
Garlic, False

Cephalanthus occidentalis
Maianthemum canadense
Catalpa speciosa
Nepeta cataria
Juniperus virginiana
Prunus serotina
Prunus virginiana
Prunus cerasus
Chaerophullum procumbens
Cerastium vulgatum
Cerastium arvense
Cichorium intybus
Allium schoenoprasum
Aronia prunifotia
Potentilla canadense
Patenilla simplex
Pilea pumila
Lycopodium alopecuroides
Aquilegia canadensis
Nuphar leteum
Digitaria ischaemum
Parthenocissus quinquefolia
Medeola virginiana
Commelina communis
Dianthus armeria
Rubus hispidus
Cornus alternifolia
Cornus florida
Cornus stolonifera
Cornus racemosa
Cornus asperifolia
Cornus amomum
Dracocephalum parviflorum
Ulmus americana
Anaphalis margaritacea
Boehmeria cylindrica
Foeniculum vulgare
Pteridium aquilinwn
Plystichum acrostichoides
Asplenium filix-femina
Adiantum pedatum
Thelypteris thelypteroides
Matteuccia struthiopteris
Osminda regalis
Onoclea sensibilis
Athyrium thelypteroides
Festuca arundinacea
Festuca rubra
Abies balsmea
Cotoneaster pyracantha
Erigeron hyssopifolius
Alopecuru geniculatus
Crypsis alopecuroides
Allium bivalve
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Garlic, Field
Gentian, Finge-top Bottle
Gentian, Fringed
Gentian, Yellow
Geranium, Wild
Gill-Over-the-Ground
Goatsbeard, Hairy
Golden-Daxifrage, American
Goldthread
Grapefern, Leathery
Grass, Barnyard
Grass, Bermuda
Grass, Panic
Grass, Reed Canary
Grass, Sweet Verma;
Hawthorne, Cockspur
Hazel-Nut, American
Hemlock, Eastern
Hickory, Big Shellbark
Hickory, Bitter-Nut
Hickory, Pecan
Hickory, Shagbark
Hickory, Sweet Pignut
Honeysuckle, Japanese
Honeysuckle, Tartarian
Horsetail, Field
Horsetail, Marsh
Horsetail, Meadow
Huckleberry, Black
Indian Pipe
Ink-Berry
Iris, Blueflag
Iris, Yellow
Ironwood
Ivy, Ground
Ivy, Poison
Jack-in-the-Pulpit
Jewelweed
Joe-Pye-Weed, Hollow
June-Berry, Low
Knapweed, Spotted
Larch, American
Laurel, Mountain
Leek, Small White
Lettuce, Tall YeUow, Wild
Lily, Day
Lily, Trout
Locust, Honey
Loosestrife, Purple
Lupine, Large-Leaved
Maple, Red
Maple, Silver
Maple, Striped
Maple, Sugar

Allium vineale
Gentiana andrewsii
Gentianopsis crinita
Gentiana alba
Geranuim maculatum
Glechomahederacea
Aruncus diocus
Chrysosplenium americanum
Coptis groenlandica
Botrychium multifidum
Echinochloa crusgalli
Cynodon dactylon
Dichanthelium acuminatum
Phalaris arundinacia
Anthoxanthum odoratum
Crataegus grus-galli
Corylus americana
Tsuga canadensis
Carya laciniosa
Carya cordiformis
Carya illinoensis
Carya ovata
Carya glabra
Lonicera japonica
Lonicera tatarica
Equisetum arvense
Equisetum palustre
Equisetum pratense
Gaylussacia baccata
Monotropa uniflora
Ilex glabra
Iris versicolor
Iris pseudacorus
Ostrya virginiana
Glecoma hederacia
Toxicondendron radicans
Arisaema triphyllum
Impatiens pallida
Eupatoriadelphus
Amelanchier spicata
Centaurea maculosa
Laix laricina
Kalmia latifolia
Allium tricoccum
Lactuca canadensis
Hemerocallis fulva
Erythronium americanium
Gledistsia triacanthos
Lythrum salicaria
Lupinus polyphyllus
Acer rubrum
Acer saccharinum
Acer pennsylvanicum
Acer saccharum
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Marsh-Mallow, Common
Marsh Marigold, Common
Milkweed, Common
Milkweed, Swamp
Mint, Field
Mint, Water
Mock-Cucumber, Wild
Morning-Glory, common
Mulberry, Red
Mustard, Garlic
Naiad, Slender
Nettle, Stinging
Nettle, Wood, Canada
Nightshade, Small Enchanter's

Oak, Black

Oak, Chestnut
Oak, Northern Red
Oak, Pin
Oak, Post
Oak, Scarlet
Oak, Swamp White
Oak, White
Onion, Meadow
Onion, Nodding Wild
Partridgeberry
Phlox, Meadow
Pine, White
Privot, Swamp
Pussytoes, Smaller
Queen Anne's Lace
Queen-of-the-Prairie
Ragweed, Annual, Common
Redtop
Reed, Giant
Rose, Wild
Rosemallow, Swamp
Rue-Anemone, False
Rush, Canada
Rush, Soft
Sarsaparilla, Wild
Sassafras
Scouring-Rush, Intermediate
Seedbox, Globe-Fruit
Sedge, Fox
Sedge, Three-Way
Sedge, Tussock
Sedge, Umbrella, Hairy
Service-Berry, Downy
Shadebush, Swamp
Shooting-Star, Sommon
Skunk Cabbage
Snakeroot, White
Sneezeweed, Common
Sphagnum Moss

Althaea offtcinalis
Caltha palustris
Asclepias syriaca
Asclepias incarnata
Mentha arvesis
Mentha aquatica
Echinocystis lobata
Ipomoea purpurea
Morus rubra
Alliaria petiolata
Najas flexilis
Urtica dioica
Laportea cnandensis
Circaea alpina
Quercus velutina
Quercus prinus
Quercus rubra
luercus palustris
Quercus sellata
Quercus coccinaea
luercus bicolor
Quercus alba
Allium canadense
Allium cernuum
Mitchella repens
Phlox maculata
Pinus strobus
Forestiera acuminate
Antennaria neodioica
Daucus carota
Filipendula rubra
Ambrosia artemisifolia
Agrostis alba
Arundo donax
Rosa multiflora
Hibiscus moscheutos
Enemion biternatum
Juncus canadensis
Jencus effusus
Aralia nudicaulis
Sassafras albidum
Equisetum x ferrissii
Ludwigia sphaerocarpa
Carex triangularis
Dulichium arundinaceum
Carex stricta
Fuiena squarrosa
Amelanchier arborea
Amelchiar x Intermedia
Dodecatheon meadia
Symplocarpus foetidus
Ageratina altissima
Helenium autumnale
Sphagnacea
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Spicebush
Spikegrass, Slender
Spikerush, Least
Spikerush, Slender
Spleenwort, Ebony
Springbeauty, Broad-Leaf
Spruce, White
St. John's Wort, Common
Sumac, Smooth
Sunflower, Swamp
Sunflower, Tall
Sunflower, Thin-Leaf
Swamp-Loosestrife, Hairy
Swamp Milkweed
Swamp-Pink
Sweetflag
Switchgrass
Sycamore
Tearthumb, Arrowleaf
Teasel
Thistle, Bull, Canada
Thistle, Virginia
Tick-Seed, Common
Tick-Trefoil, Showy
Titi
Touch-Me-Not, Pale .
Touch-Me-Not, Spotted
Tree of Heaven
Trumpet Creeper
Tulip Tree
Tupelo, Swamp
Turtlehead, White
Vervain, Blue
Viburnum, Arrowwood
Virgin's-Bower, Addison's
Water-Cress, True
Water-Hemlock, Spotted
Water-Hyacinth, Common
Water-Lily, White
Water-Plaintain, Broad-Leaf
Water-Plaintain, Narrow-Leaf
Water-Purslane
Weed, Pickerel

Willow, White

Winterberry
Wintergreen, Striped, Spotted
Witch Hazel
Woodfern, Clinton
Woodfern, Evergreen
Woodfern, Spinulose
Yarrow, Common

Lindera benzoin
Chasmanthium laxum
Eleocharis aciclaris
Eleocharis tenuis
Asplenium platyneuron
Claytonia caroliniana
Picia glauca
Hypericum perforatum
Rhus glabra
Helianthus angustifolius
Helianthus giganteus
Helianthus decapetalus
Decodon verticillatus
Asclepias incarnata
Arethusa bulbosa
Acorus calamus
Panicum virgatum
Platanus occidentalis
Polygonum sagittatum
Dipsacus sylvestris
Cirsium vulgare
Cirsium virginianum
Corispermum hyssopifolium
Desmodium canadense
Cliiftonia monophylla
Impatiens pallida
Impatiens capensis
Ailanthus altissima
Campsis radicans
Liriodendron tulipifera
Nyssa sylvattica
Chelone glabra
Verbena hastata
Virburnum dentatum
Clematis addisonii
Nasturtuim officinale
Cicuta maculata
Eichhormia crassipes
Nymphaea odorata
Alisma plantago-aquatica
Alisma gramineum
Didiplis diandra
Pontederia cordata
Salix alba
Ilex verticulata
Chimaphila maculata
Hamamelis virginiana
Dryopteris clintoniana
Dryopteris intermedia
Dryopteris spinulosa
Achillea millefolium
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11.0 Wildlife
11.1 Introduction:
Vernon Township has an abundance of wildlife which includes rare and
endangered or threatened species. The resource of Vernon Township that
enables the wide variety of wildlife to exist within its boundaries is the
various types of habitat provided. Each wildlife species has specific habitat
requirements that are necessary for its success.
Many mammals have made Vernon Township their home. The word
mammal is derived from the manner in which the young are nourished. All
mammals have the ability to nurse their offspring. The young depend on
their mother after birth for nourishment. The length of time that the
nurturing lasts depends on the particular species.
Fur bearing animals have evolved coats to protect them from the elements
and serve as concealment through winter and summer colors. Although some
mammals are adapted to withstand the winter, others such as black bear
hibernate for the winter season. Very few of the mammals in Vernon
Township are diurnal (active during daylight hours). The majority are
nocturnal (active during the night) or crepuscular (active during the twilight,
dusk and dawn). A list of common mammals found in Vernon Township
follows:

Common Name

Scientific

White-tailed Deer
Cottontail Rabbit
Red Squirrel
White Footed Mouse
Eastern Brown Bat
Black Bear
Mole, Easter
Vole, Meadow
Muskrat
Beaver
Opossum
Gray Squirrel
Flying Squirrel
Skunk
Eastern Chipmunk
Short-tailed shrew
Deer Mouse
Raccoon
Long-tailed weasel
Gray Fox
Porcupine
Coyote

Odocpileus virginianus
Sylvilagus floridans
Tamiasciurus hudsonicus
Perornyscus leucopus
Myotis lucifugus
Ursus americanus
Scalopus aquaticus
Microtus pennsyluanicus
Ondatra zibethicus
Castor canadensis
Didelphis marsupialis
Scirus carolinensi
Glaucomys volans
Mephitis mephitis
Tamias striatus
Blaring breviczuda
Peromyscus maniculatus
Procyon lotor
Mustela frenata
Urocyvn cinereaorgenteus
Erethizon dorsatum
Canis latrans
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11.2 White-Tailed Deer:
The White-Tailed Deer is a prominent member of Vernon Township's wildlife
population. Daniel Ferrigno, Senior Wildlife Biologist on the Deer Research
Project NJDEPE has set goals for the New Jersey Deer Management
Program. These goals are to maintain a healthy and productive herd,
maintain deer densities compatible with other land uses, maximize
recreational use and maximize economic return.
There are no longer any significant "natural" predators of deer in New
Jersey. The New Jersey Deer Management Program states that the
biological carrying capacity of deer is exceeded each year and the surplus
deer must be harvested. The harvest is to prevent long term damage to
habitat, starvation and disease. Habitat loss represents a permanent
reduction in carrying capacity and forces continued population reduction.
Deer habitat consists of broken forests with good light penetration and
"edge". Edge refers to the habitat that is created by the edge of a forested
area next to an open field or meadow. These conditions provide succulent
vegetation and browse. An average sized deer requires 3 to 7 pounds of
quality browse for daily body maintenance. Highest deer densities occur
where agriculture and rich soil is interspersed with woodlots, thus providing
food and cover.

11.3 Black Bear:
At the turn of the 20th Century, Black Bear hunting was unregulated and
the deep forest habitat required by Black Bear was being lost from the land
use practices of the time. Black Bear, in effect, were extirpated from New
Jersey.
In recent years the Black Bear population has been rising. The estimation of
the current population of Black Bear in New Jersey is approximately 500-600
according to Patricia McDonnel, a Black Bear researcher for the NJDEPE.
The highest concentration being in northwest New Jersey. The
reintroduction of Black Bear came about from the over population of Black
Bear in Pennsylvania and the return of habitat for Black Bear in New Jersey.
To date, the biological carrying capacity of Black Bear in New Jersey has not
been met and the bear population is expected to rise.
The Black Bear is the smallest and least aggressive of the common North
American bears. The bears tend to be nocturnal and hibernate from
November through April. They feed on roots, berries, decaying matter,
grubs, bees, honey, ants, various forms of young vegetation and dead
animals, although they will not hunt and kill on their own. The Black Bear
is very reclusive and sightings are rare. Black Bears avoid contact with
humans.
The Black Bear population may be high within Vernon Township due to the
close proximity to the Delaware Water Gap National Recreation Area which
is known to have a high bear population. It is essential that the residents of
Vernon Township are educated so as to not encourage human/bear contact. If
food supplies are low a bear may wander into a developed area and find food
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in garbage cans. If people notice this activity they must not encourage the
bears by leaving food that is easily accessible.
11.4 Resident and Migrating Birds of Vernon Township:
Vernon Township's many acres of open space, including agricultural lands,
wetlands and woodlands, which encourage a resident bird population. Farm
fields and the edge of field shrub habitats provide excellent feeding and
breeding areas for many colorful songbirds. The following are lists of species
including songbirds and raptors, which were inventoried to exist within the
Township. The lists were compiled based upon Connolly Environmental's
inspection of the Township and bird habitat ranges cited in the current
literature available with regard to various bird species of the eastern United
States. The lists were separated with regard to their utilization of Vernon
Township as a year-round, breeding or wintering habitat. The 1980 edition
of Roger Tory Peterson, A Field Guide to the Birds East of the Rockies.
was used to confirm species identification and their habitat ranges.
Year-Round Resident Suecies
Bittern, American
Blackbird, Red-Winged
Blue Jay
Bluebird, Eastern
Bobwhite, Common
Canada Goose
Cardinal, Northern
Chickadee, Black Capped
Chickadee, Carolina
Crow, American
Duck, American Black
Dove, Mourning
European Starling
Flicker, Common
Goldfinch, American
Grackle, Common
Grebe, Red Billed
Grouse, Ruffed
Harrier, Northern
Hawk, Coopers
Hawk, Red-Shouldered
Hawk, Red-Tailed
Hawk, Sharp-Shinned
Kestrel, American
Killdeer
Kingfisher, Belted

Mallard
Meadpwlark, Eastern
Mockingbird, Northern
Nuthatch, White
Breasted
Owl, Barred
Owl, Barn
Owl, Great Horned
Owl, Long-Eared
Owl, Common Screech
Pheasant, Ring Necked
Sparrow, Field
Sparrow, House
Sparrow, Song
Sparrow, Swamp
Robin, American
Titmouse, Tufted
Vulture, Turkey
Waxwing, Cedar
Woodcock, American
Woodpecker, Downy
Woodpecker, Hairy
Woodpecker, Pileated
Woodpecker, Red-Bellied
Woodpecker, Red-Headed
Wren, Carolina
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Breedinef

Bittern, Least
Bobolink
Chat, Yellow-Breasted
Cuckoo, Black-Billed
Cuckoo, Yellow-Billed

Finch, Purple

Flycatcher, Acadian
Flycatcher, Great Crested
Flycatcher, Least
Gallinule, Common
Gnatcatcher, Blue-Gray
Gray Catbird
Grosbeak, Rose-Breasted
Hawk, Broad Winged
Heron, Black Crowned Night
Heron, Green
Heron, Yellow Crowned Night
Hummingbird, Ruby Throated
Indigo Bunting
Kingbird, Eastern
Nighthawk, Northern
Oriole, Baltimore
Oriole, Orchard
Ovenbird
Peewee, Eastern
Phoebe, Eastern
Purple Martin
Rail, Virginia
Redstart, American
Sandpiper, Spotted
Sandpiper, Upland
Sora
Sparrow, Chipping
Winterim?

Blackbird, Rusty
Coot, American
Creeper, Brown
Gadwall
Goshawk, Northern
Gull, Ring-billed
Hawk, Rough-legged
Heron, Great Blue
Junco, Northern
Kinglet, Ruby-Crowned
Kinglet, Golden-Crowned

Snecies

Sparrow, Grasshopper
Sparrow, Savannah
Sparrow, Vesper
Swallow, Bank
Swallow, Barn
Swallow, Cliff
Swallow, Rough-Winged
Swallow, Tree
Tanager, Scarlet
Thrasher, Brown
Thrush, Hermit
Thrush, Wood
Towhee, Rufous Sided
Veery
Vireo, Red-Eyed
Vireo, Warbling
Vireo, Yellow Throated
Warbler, Black & White
Warbler, Blue-Winged
Warbler, Canada
Warbler, Chestnut-Sided
Warbler, Cerulean
Warbler, Hooded
Warbler, Prairie
Warbler, Worm-Eating
Warbler, Yellow
Waterthrush, Louisiana
Waterthrush, Northern
Whip-Poor-WiU
Wood Duck
Wren, House
Wren, Marsh
Yellowthroat, Common
Suecies

Nuthatch, Red-Breasted
Owl, Short-Eared
Purple Finch
Ruddy Duck
Sapsucker, YellowBellied
Sparrow, Fox
Sparrow, Tree
Sparrow, White Throated
Thrush, Hermit
Widgeon, American
Wren, Winter

New Jersey is part of a migration route linking nesting areas of North
America to wintering areas of South America. It is known that New Jersey's
northwest region has been part of a flight path used by birds for 200,000
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years. Migrating birds sighted in Vernon Township include many warblers,
songbirds and birds of prey. Perhaps the most dramatic are the raptors.
Sighted species include:
Screech Owl
Sharp-shinned Hawk
Barn Owl
Kestril
Red-tailed Hawk
Merlin

Broad-winged Hawk
Osprey
Great Horned Owl
Peregrine Falcon
Bald Eagle
Red Shouldered Hawk
New Jersey is part of a the migration route linking nesting areas of North
America to wintering areas of South America. It is known that New Jersey's
northwest region has been part of a flight path used by birds for 200,000
years. Of New Jersey's 349 regularly occurring bird species, only 21 are
nonmigratory; and of the 200 breeding species, 179 are migratory.
Since New Jersey plays a key role in bird migration, the New Jersey
Audubon Society has made recommendations that focus on land
management. These recommendation are as follows:

11.5 Endangered Species:
During field investigation of Vernon Township, Connolly Environmental, Inc.
field scientists field researched using prescribed methodology for federal or
state listed rare, threatened, or endangered species. To assist in their search,
a data request was sent to the New Jersey Natural Heritage Program, in
order to see if the NJDEPE lists any endangered species within Vernon
Township. An attempt was made to field verify these species as well as
encounter or observe evidence of others.
Mr. Thomas F. Bredan, Coordinator, NJDEPE Natural Heritage Program
supplied information as to species, general description, boundary of sighting
area and the significance of the area. This information follows. For the
protection of species from public view, or interference exact locations are not
given. Each development application with the Township should be requested
to provide Natural Heritage data on the presence or proximity or rare,
threatened and endangered species on a case by case basis.
Information provided by Natural Heritage Program included 1.) a listing of
recorded sighting of rare and endangered species in Vernon Township; 2.) a
listing of potential threatened and endangered vertebrate species of Sussex
County; 3.) the explanation of codes and priority element ranks; 4.) Priority
Site Maps for Vernon Township; and 5.) Index Maps for Vernon Township,
which are considered important to this state for endangered biological
diversity.
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Those which are associated with wetlands are regulated under NJDEPE's
Freshwater Wetlands Protection Act. The species also on the Federal list are
protected whether associated with wetlands or uplands.
Applications before the Planning Board should be checked for priority
locations. Specific information should be requested from NJDEPE Natural
Heritage and U.S. Fish and Wildlife Service for any development prepared
within these designated areas.

Ill
Natural Heritage Letter of Response
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DEPARTMENT OF ENVIRONMENTAL PROTECTION
Division of Parks and Forestry
Office of Natural Lands Management
CN 404, Trenton, New Jersey 08625
(609) 984-1339
FAX (609) 984-1427

August 16, 1990

lONNOUY ENVIRONMENTS!
Jennifer Zorn
Connolly Environmental Inc.
317 US Highway 46, East
Denville, NJ 07834
Re: Vernon Twp. Natural Resources Inventory
Dear Ms. Zorn:
Thank you for your data request regarding rare species information for a
Natural Resources Inventory in Vernon Township, Sussex County.
Enclosed is a list of rare species and natural communities documented from
Vernon Township. Additionally, enclosed is a list of rare vertebrates of Sussex
County together with a description of their habitats.
If suitable habitat is
present at a project site, these species would have potential to be present.
If you have questions concerning the wildlife sitings or wildlife species
mentioned in this response, we recommend you contact the Division of Fish, Game
and Wildlife Endangered and Nongame Species Program.
The Natural Heritage Program reviews its data periodically to identify priority
sites for natural diversity in the State. Included as priority sites are some
of the State's best habitats for rare and endangered species and natural
communities.
Some of these sites have been located within or near Vernon
Township.
Please refer to the enclosed Priority Site Maps of the Wawayanda,
Newfoundland, Franklin, Hamburg, Unionville, and Greenwood Lake USGS quadrangles
for the locations and boundaries of these sites.
In order to red flag the general locations of documented occurrences of rare
and endangered species and natural communities, we have prepared computer
generated Natural Heritage Index Maps. Enclosed please find these maps for the
Wawayanda, Pine Island, Newfoundland, Franklin, Hamburg, Unionville, and
Greenwood Lake USGS quadrangles. If individual projects are to be located in
the shaded areas of these maps, the Natural Heritage Program can be contacted
for additional information.
PLEASE SEE THE ATTACHED 'CAUTIONS AND RESTRICTIONS ON NHP DATA'.
Thank you for consulting the Natural Heritage Program. The fee to cover the
cost of processing this data request is $40.00. Payment should be made payable
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to Treasurer, State of New Jers.ey and mailed to Office of Natural Lands
Management, DEP Div. of Parks and Forestry, CN404, Trenton, NJ 08625-0404. To
ensure that your payment is properly credited, please provide a copy of this
letter with your remittance. Feel free to contact us again regarding any future
data requests.
Sincerely,

Thomas F. Breden
Coordinator,
Natural Heritage Program

cc:

JoAnn Frier-Murza
Thomas Hampton

NATURAL LANDS MANAGEMENT

CAUTIONS AND RESTRICTIONS ON NATURAL HERITAGE DATA

The quantity and quality of data collected by the Natural
Heritage Program is dependent on the research and observations of
many individuals and organizations. Not all of this information
is the result of comprehensive or site-specific field surveys.
Some natural areas in New Jersey have never been thoroughly
surveyed. As a result, new locations for plant and animal species
are continuously added to the data base. Since data acquisition
is a dynamic, ongoing process, the Natural Heritage Program cannot
provide a definitive statement on the presence, absence, or
condition of - biological elements in any part of New Jersey.
Information supplied by the Natural Heritage Program summarizes
existing data known to the program at the time of the request
regarding the biological elements or locations in question. They
should never be regarded as final statements on the elements or
areas being considered, nor should they be substituted for on-site
surveys required for environmental assessments. The attached data
is provided as one source of information to assist others in the
preservation of natural diversity.
This office cannot provide a letter of interpretation or a
statement addressing the classification of wetlands as defined by
the Freshwater Wetlands Act.
Requests for such determination
should be. sent to the DEP Division of Coastal Resources, Bureau of
Freshwater Wetlands, CN 402, Trenton, NJ 08625.
This cautions and restrictions notice must be included
whenever information provided by the Natural Heritage Database is
published.

NJ. Department of Environmental Protection - Division of Parks & Forestry'

S AUG 1990
VERNON TWP., SUSSEX COUNTY
RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN
THE NEW JERSEY NATURAL HERITAGE DATABASE

WE.......................... COMMON NAME.

:CIPITER COOPERI1
:CIPITER GENTILIS
3ROPYRON TRACHYCAULUM VAR
.AUCUM
1EMONE CANADENSIS
*DEA HEROD IAS
DTRYCHIUM ONEIDENSE
JTEO LINEATUS
JTEO LINEATUS
JTEO LINEATUS
JTEO LINEATUS
JTEO LINEATUS
&REX BUSH 11
f\REX DEWEYANA
(\REX DEWEYANA
f\REX EBURNEA

&REX PECKII
WE TERRESTRIAL COMMUNITY
WE TERRESTRIAL COMMUNITY
LEMMYS INSCULPTA
LEMMYS INSCULPTA
LEMMYS INSCULPTA
LEMMYS INSCULPTA
LEMMYS MUHLENBERGII
LEMMYS MUHLENBERGII
LEMMYS MUHLENBERGII
.EMMYS MUHLENBERGII
DNIOSELINUM CHINENSE
*OTALUS HORRIDUS
fNOGLOSSUM BOREALE
DLICHONYX ORYZIVORUS
DLICHONYX ORYZIVORUS
DLICHONYX ORYZIVORUS

FED. STATUS STATE STATUS

COOPER'S HAWK
NORTHERN GOSHAWK
SLENDER WHEATGRASS
CANADA ANEMONE
GREAT BLUE HERON
BLUNT-LOBED GRAPE-FERN
RED-SHOULDERED HAWK
RED-SHOULDERED HAWK
RED-SHOULDERED HAWK
RED-SHOULDERED HAWK
RED-SHOULDERED HAWK
BUSH'S SEDGE
DEWEY'S SEDGE
DEWEY'S SEDGE
EBONY SEDGE
WHITE-TINGED SEDGE
CAVE, TERRESTRIAL COMMUNITY
CAVE TERRESTRIAL COMMUNITY
WOOD TURTLE
WOOD TURTLE
WOOD TURTLE
WOOD TURTLE
BOG TURTLE
BOG TURTLE
BOG TURTLE
BOG TURTLE
HEMLOCK-PARSLEY
TIMBER RATTLESNAKE
NORTHERN WILD COMFREY
BOBOLINK
BOBOLINK
BOBOLINK

E
T
E

T
T
T
T
T
T
E
E
E

C2
C2
C2
C2

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

GRANK

SRANK DATE OBSERVED

IDENT.

G4
G4
G5T5

S2
S2
S1

1982-05-??
1988-05-14
1886-07-28

Y
Y
Y

G5
G5
G3?
G5
G5
G5
G5
G5
G4
G5
G5
G5
G4G5
G4?
G4?
G5

SX
S2
S2
S3
S3
S3
S3
S3
S1
S1
S1
S2

1948-06-13
1984-??-??
1956-07-22
1989-04-??
1989-04-??
1989-04-??
1989-04-??
1989-04-??
1922-06-??
1986-??-??
1946-06-07
1948-04-11
1967-06-02

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

G5

G5
G5
G4
G4
G4
G4
G5
G5
G3G4Q
G5
G5 '
G5

su
S3
S3
S4
S4
S4
S4
S3
S3
S3
S3
S1
S2
SH
S4
S4
S4

19??-??-??
19??-??-??
???? ??-??
1978-06-??
1984-06-13
1984-08-14
1978-06-??
???? ??-??
1980-09-02
1989-08-03
1985-06-22
1986-SUMMR
1924-06-28
1984-SUMMR
1984-SUMMR
1984-SUMMR

Y

Y
Y
Y
Y
Y
Y
7
Y
Y

S AUG 1990
VERNON TWP., SUSSEX COUNTY
RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN
THE NEW JERSEY NATURAL HERITAGE DATABASE

WE.......................... COMMON NAME.

JRYCEA LONGICAUDA
JRYCEA LONGICAUDA
W.IUM LABRADORICUM
NLAND ATLANTIC WHITE CEDAR
WAMP
SOETES MACROSPORA
YCOPODIUM ANNOTINUM
YCOPODIUM ANNOTINUM
ALAXIS MONOPHYLLOS
ELANERPES ERYTHROCEPHALUS
ELANERPES ERYTHROCEPHALUS
YZOPSIS ASPERIFOLIA
INUS RESINOSA
ODILYMBUS POOICEPS
TREPTOPUS ROSEUS
TRIX VARIA
TRIX VARIA
TRIX VARIA
IBURNUM ALNIFOLIUM
IBURNUM ALNIFOLIUM
IBURNUM ALNIFOLIUM
IOLA SEPTENTRIONALIS

LONGTAIL SALAMANDER
LONGTAIL SALAMANDER
LABRADOR MARSH BEDSTRAW
INLAND ATLANTIC WHITE CEDAR
SWAMP
LAKE QUILLWORT
STIFF CLUBMOSS
STIFF CLUBMOSS
WHITE ADDER'S-MOUTH
RED-HEADED WOODPECKER
RED-HEADED WOODPECKER
WHITE-GRAINED MOUNTAIN
RICEGRASS
RED PINE
PIED-BILLED GREBE
ROSY TWISTED-STALK
BARRED OWL
BARRED OWL
BARRED OWL
WITCH HOBBLE
WITCH HOBBLE
WITCH HOBBLE
NORTHERN BLUE VIOLET

FED. STATUS STATE STATUS

GRANK

SRANK DATE OBSERVED

IDENT.

T
T
E

G5
G5
G5
G3?

S2
S2
S1
S1

19??-??-??
19??-??-??
1922-06-7?
1984-10-03

Y
Y
Y

E
E
E
E
T
T
E

G5
G5
G5
G4?
G5
G5
G5

S1
S1
S1
SH
S3
S3
S1

1980-09-14
198?-??-??
1960-08-23
1922-06-24
1984-06-13
1985-05-24
1946-06-09

Y
Y
Y
Y

E
E
E
T
T
T
E
E
E

G5
G5
G5
G5
G5
G5
G?
G?
G?
G5

S1
S1
S1
S3
S3
S3
S1
S1
S1
S1

1981-05-17
1986-07-15
1985-??-??
1986-05-??
1986-05-??
1986-05-??
1981-07-24
1924-06-28

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

1934-06-23
1973-04-25

Y
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6/9/87
NEW JERSEY NATURAL HERITAGE PROGRAM
POTENTIAL THREATENED AND ENDANGERED VERTEBRATE SPECIES
OF SUSSEX COUNTY
AMERICAN BITTERN
BOTAURUS LENTIGINOSUS

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: ?

HABITAT COMMENTS

Fresh water bogs, swamps, wet fields, cattail and
marshes, brackish and saltwater marshes and meadows.
BALD EAGLE
HALIAEETUS LEUCOCEPHALUS

bulrush

FEDERAL STATUS: LELT COUNTY
STATE STATUS: LE
OCCURRENCE: W*

HABITAT COMMENTS

Primarily near seacoasts, rivers, and large lakes.

'BARRED OWL
STRIX VARIA
HABITAT COMMENTS

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: Y

Dense woodland and forest (conif. .or hardwood), swamps, wooded
river valleys, cabbage palm-live oak hammocks, especially where
bordering streams, marshes, and meadows
BOBOLINK
DOLICHONYX ORYZIVORUS

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: B

HABITAT COMMENTS

Tall grass areas, flooded meadows, prairie, deep cultivated
grains, alfalfa and clover fields. In migration and winter
also in rice fields, marshes, and open woody areas.
BOG TURTLE
CLEMMYS MUHLENBERGII

FEDERAL STATUS: C2
STATE STATUS: LE

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Slow, shallow rivulets of sphagnum bogs, swamps, and marshy
meadows; sea level to 1200 m in Appalachians.
Commonly basks on
tussocks in morning in spring and early summer.
Hibernates in
subterreanean rivulet or seepage area.
BROOK TROUT
SALVELINUS FONTINALIS

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: -v

HABITAT COMMENTS

Clear cool well-oxygenated streams and lakes.
May move
streams into lakes or sea to avoid high temps, in summer.

from
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CLIFF SWALLOW
HIRUNDO PYRRHONOTA

FEDERAL STATUS:
STATE STATUS: LE

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Open to semiwooded habitat, cliffs, canyons, farms. Near meadows,
marshes, and water.
COOPER'S HAWK
ACCIPITER COOPERII

FEDERAL STATUS:
STATE STATUS: LE

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Primarily mature forest, either broadleaf or coniferous,
the former; also open woodland and forest edge.
GRASSHOPPER SPARROW
AMMODRAMUS SAVANNARUM

FEDERAL STATUS:
STATE STATUS: LT

mostly

COUNTY
OCCURRENCE: B

HABITAT COMMENTS

Prairie, old fields, open grasslands, cultivated fields, savanna.
GREAT BLUE HERON
ARDEA HERODIAS

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Freshwater and brackish marshes, along lakes, rivers, bays,
lagoons, ocean beaches, mangroves, fields, and meadows.
HENSLOW'S SPARROW
AMMODRAMUS HENSLOWII

FEDERAL STATUS:
STATE STATUS: LE

COUNTY
OCCURRENCE: ?

HABITAT COMMENTS

Open fields and meadows with grass interspersed with weeds or
shrubby vegetation, especially in damp or low-lying areas.
In
migration and winter also in grassy areas adjacent to pine woods
or second-growth woodland.
LONGTAIL SALAMANDER
EURYCEA LONGICAUDA

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Streamsides, spring runs, cave mouths, forested floodplains in
South.
May disperse into wooded terrestrial habitats in wet
weather. Hides under rocks, logs, and other debris.
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6/9/87
NORTHERN GOSHAWK
ACCIPITER GENTILIS

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Deciduous and coniferous forest, forest edge and open woodland,
foraging also in cultivated regions; primarily in mountains
towards the south.
OSPREY
PANDION HALIAETUS

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: T*

HABITAT COMMENTS

Primarily along rivers, lakes, and seacoasts, occurring widely in
migration, often crossing land between bodies of water.
PIED-BILLED GREBE
PODILYMBUS PODICEPS

FEDERAL STATUS:
STATE STATUS: LE

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Lakes, ponds, sluggish streams, and marshes; in migration and in
winter also in brackish bays and estuaries.
RED-HEADED WOODPECKER
MELANERPES ERYTHROCEPHALUS

FEDERAL STATUS:
STATE STATUS; LT

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Open woodland, especially with beech or oak, open situations
with scattered trees, parks, cultivated areas and gardens.
RED-SHOULDERED HAWK

FEDERAL STATUS:

COUNTY

BUTEO LINEATUS

STATE STATUS: LT

OCCURRENCE: Y

HABITAT COMMENTS

Moist and riverine forest, and in e. N. Am.
foraging in forest edge and open woodland.
SAVANNAH SPARROW
PASSERCULUS SANDWICHENSIS

FEDERAL STATUS:
STATE STATUS: LT

in wooded swamps,
COUNTY
OCCURRENCE: B

HABITAT COMMENTS

"Open areas, especially grasslands, tundra, meadows, bogs,
farmlands, grassy areas with scattered bushes, and marshes,
including salt marshes in the BELDINGI and ROSTRATUS groups
(Subtropical and Temperate zones)".
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SEDGE WREN
CISTOTHORUS PLATENSIS

FEDERAL STATUS:
STATE STATUS: LE

COUNTY
OCCURRENCE: ?

HABITAT COMMENTS

Grasslands and savanna, especially where wet
marshes, locally in dry cultivated grainfields.
winter also in brushy grasslands.
TIMBER RATTLESNAKE
CROTALUS HORRIDUS

FEDERAL STATUS:
STATE STATUS: LE

or boggy, sedge
In migration and
COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Wooded rocky hillsides in north; swampy areas, canebrake thickets,
and floodplains in south.
Near streams in late summer in some
areas (B83DEG01NA).
Often hibernates in burrows and crevices of
rock outcroppings.
WOOD TURTLE
.
CLEMMYS INSCULPTA

FEDERAL STATUS:
STATE STATUS: LT

COUNTY
OCCURRENCE: Y

HABITAT COMMENTS

Vicinity of streams and rivers.
In streams and in wooded areas
and fields adjacent to streams in summer.
In streams in spring
and fall. Hibernates in banks or bottoms of streams in winter.
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EXPLANATION OF CODES ON NATURAL HERITAGE LIST

1. FEDERAL STATUS CODES

U.S.FISH AND WILDLIFE CATEGORIES OF ENDANGERED AND THREATENED
PLANTS AND ANIMALS

The following definitions are extracted from the September 27, 1985
U.S. Fish and Wildlife Service notice in the Federal Register:
LE Taxa formally listed as endangered.
LT Taxa formally listed as threatened.
PE Taxa proposed to be formally listed as endangered.
PT Taxa proposed to be formally listed as threatened.
S

Synonyms.

Cl Taxa for which the Service currently has on file substantial
information on biological vulnerability and threat(s) to support
the appropriateness of proposing to list them as endangered or
threatened species.
C2 Taxa for which information now in possession of the Service
indicates that proposing to list them as endangered or threatened
species possibly appropriate, but for which substantial data on
biological vulnerability and threat(s) are not currently known or
on file to support the immediate preparation of rules.
C3
Taxa that are no longer being considered for listing as
threatened or endangered species. Such taxa are further coded to
indicate three subcategories, depending on the reason(s) for
removal from consideration.
3A Taxa for which the Service has persuasive evidence
of extinction.
3B Names that, on the basis of current taxonomic
understanding, usually as represented in published
revisions and monographs, do not represent taxa meeting
the Act's definition of "species".
3C Taxa that have proven to be more abundant or
widespread than was previously'believed and/or those that
are not subject to any identifiable threat.
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DEFINITION OF ACRONYMS
FEDERAL STATUS

LE=listed endangered.
LT=listed threatened.
PE=proposed endangered.
PT=proposed threatened.
C2=candidate for listing.
STATE STATUS

LE=listed as endangered,
stable:S)
LT=listed as threatened.

(short-eared owl winter pop. listed as

COUNTY OCCURRENCE

Y=present year-round, breeds.
N=present year-round, not recorded breeding.
B=present during the summer, breeds.
W=present during the winter.
T=present as a transient.
?=present status undetermined.
*=indicates that the county is within the species known breeding
range.
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2. STATE STATUS CODES

These refer to State listed endangered plant species and endangered
and nongame animals:
D
EX
I
IN
E
T
P
S
U

=
=
=
=
=
=
=
=
=

declining nongame species
extirpated nongame species
introduced nongame species
increasing nongame species
endangered plant or animal species
threatened nongame species
peripheral nongame species
stable nongame species
undetermined nongame species

Status for animals separated by a slash(/) indicate a duel status.
First status refers to the state breeding population, and the
second status refers to the migratory or winter population.
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3. EXPLANATION OF NATURAL HERITAGE PRIORITY ELEMENT RANKS

The Nature Conservancy has developed a rarity ranking system* for
use in identifying elements (rare species and natural- communities)
of natural diversity most endangered with extinction. Each element
is ranked according to it's rarity both in the state and globally.
These ranks are used to prioritize conservation work so that the
rarest most endangered elements receive attention first.
GLOBAL ELEMENT RANKS

Gl = Critically imperiled globally because of
extreme rarity (5 or fewer occurrences or very
few remaining individuals or acres) or because
of some factor(s)
making it especially
vulnerable to extinction.
G2 = Imperiled globally because of rarity (6 to 20
occurrences or few remaining individuals or
acres) or because of "some f actor (s) making it
very vulnerable to extinction throughout its
range.
G3 = Either very rare and local throughout its range
or found locally (even abundantly at some of
its locations) in a restricted range (e.g., a
single western state^, a physiographic region
in the East) or because of other factors making
it vulnerable to extinction throughout it's
range; in terms of occurrences, in the range
of 21 to 100.
G4 = Apparently secure globally, though it may be
quite rare in parts of its range, especially
at the periphery.
G5 = Demonstrably secure globally, though it may be
quite rare in parts of its range, especially
at the periphery.

*This ranking system is adapted from that which appears in 'The
Nature Conservancy, 1988. Model Heritage Operations Manual. The
Nature Conservancy. Arlington VA 1 .
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GH = Of historical occurrence throughout its range
i.e., formerly part of the established biota,
with the expectation that it may be rediscovered.
GU = Possibly in peril range-wide but
uncertain; need more information.

status

GX = Believed to be extinct throughout range (e.g.,
Passenger Pigeon) with virtually no likelihood
that it will be rediscovered.
G? = Species has not yet been ranked.
STATE ELEMENT RANKS

51 = Critically imperiled in state because of
extreme rarity (5 or fewer occurrences or very
few remaining individuals or acres). Elements
so ranked are often restricted to very
specialized conditions or habitats and/or
restricted to an extremely small geographical
area of the state. Also included are elements
which were formerly more abundant, but now
through habitat destruction or some other
critical factor of its biology have been
demonstrably reduced in abundance. In essence,
these are elements that even with intensive
searching sizable additional occurrences are
unlikely to be discovered.
52 = Imperiled in state because of rarity (6 to 20
occurrences).
Historically many of these
elements may have been more frequent but are
now known from very few extant occurrences.
Habitat destruction being the primary cause of
their rarity.
Diligent searching may yield
additional occurrences.
53 = Rare in state with 21 to 100 occurrences (plant
species in this category have only 21 to 50
occurrences).
Includes elements which are
widely distributed in the state but with small
populations/acreages
or
elements
with
restricted distribution, but locally abundant.
Not yet imperiled in state but may soon be if
current trends continue.
Searching often
yields additional occurrences.
54 = Apparently
secure
occurrences.

in

state,

with

many
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S5 = Demonstrably - secure in state and essentially
ineradicable under present conditions.
SA = Accidental in state, including species (usually
birds or butterflies) recorded once or twice
or only at very great intervals, hundreds or
even thousands of miles outside their usual
range; a few of these species may even have
bred on the one or two occasions they were
recorded; examples include european strays or
western birds on the East Coast and visa-versa.
SE = A species clearly exotic in New Jersey which
includes those species not native to North
America as well as any other species deliberately or accidentally introduced into the state
and are therefore not a conservation priority
(viable introduced occurrences of Gl or G2
elements may be exceptions).
SH = Despite some searching of both historic
occurrences and suitable habitat, no extant
occurrences are known.
Not all historic
occurrences have been checked, and unsearched
potential habitat remains.
Until all leads
are reasonably exhausted, elements ranked SH
are considered possibly extant. While the last
observed dates for most elements ranked SH are
50 or more years old, elements observed much
more recently are also included when the only
known occurrences have been destroyed.

SN = Regularly occurring, usually migratory and
typically nonbreeding species for which no
significant or effective habitat conservation
measures can be taken in the state; this
category includes migratory birds, bats, sea
turtles, and cetaceans which do not breed in
the state but pass through twice a year or may
remain in the winter (or, in a few cases, the
summer); included also are certain lepidoptera
which regularly migrate to a state where they
reproduce, but then completely die out every
year with no return migration. Species in this
category
are
so widely
and unreliably
distributed during migration or in winter that
no small set of sites could be set aside with
the hope of significantly furthering their
conservation.
Other
nonbreeding,
high
globally-ranked species (such as the bald
eagle, whooping crane or some seal species)
which regularly spend some portion of the year
at definite localities (and therefore have a
valid conservation need in the state) are not
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ranked SN but rather SI, S2, etc.
SR = Reported from the state, but without persuasive
documentation which would provide a basis for
either
accepting
or
rejecting
(e.g.,
misidentified specimen) the report.
Some of
these are very recent discoveries for which
NJNHP has
not
yet
received
first-hand
information; others are old, obscure reports
that are hard to dismiss because the habitat
is now destroyed.
SRF = Reported falsely (in error) from New Jersey
but this error persisting in the literature.
SU = Believed to be in peril but status uncertain.
More information is needed to rank accurately.
SX = Apparently extirpated from state. All historic
occurrences checked and a thorough search of
potential habitat completed.
The localities
for many of these elements have been destroyed
or greatly altered.
SXC =

Species is presumed extirpated from the state
but native populations collected from wild
exist in cultivation.

Note: A "I" appearing in either the G Rank or S Rank, indicates
that the infraspecific taxa is being ranked differently than the
species.
A 'Q 1 in the rank indicates That there is taxonomic
uncertainty about the taxa being ranked (i.e., taxa is being
accepted as full species in this list but may be treated as a
subspecies taxa by others).
To express uncertainty, the most
likely rank is assigned and a question mark added (e.g., G2?). A
range is indicated by combining two ranks (e.g., G1G2, S1S3).
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4. IDENTIFICATION

This
code refers
to whether
the
identification
of
the
species/community has been checked by a reliable individual and is
indicative of significant habitat. Codes are as follows:
Y = Identification
significant habitat.

has

been

verified

and

is

indicative

of

BLANK = Identification has not been verified but there is no reason
to believe it is not indicative of significant habitat.
? = Either it has not been determined if the record is indicative
of
significant
habitat,
or
the
identification
of
the
species/community may be confusing or disputed.
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Detailed Description of Endangered/Threatened Species
Documented By Natural Heritage
ANIMALS
BARRED OWL
Strix varia
State Status:

LT

Description

20" (51 cm). W. 44" (1.1 m). A large, stocky owl, graybrown with crossbarring on the neck and breast and
streaks on the belly; on ear tufts.

Range:

East of the Rockies from central Canada to the Gulf of
Mexico and in mountains as far south as Honduras.

Breeding:

2-4 white eggs, in an unlined cavity in a hollow tree
or (rarely) an abandoned building; sometimes in an
abandoned crow's nest.

Food:

Rodents, birds, frogs and crayfish.

Habitat:

Dense woodland and forest (conifers or hardwood),
swamps, wooded river valleys, cabbage palm/live oak
hammocks, especially where bordering streams, marshes,
and open woody areas. Low, wet woods and swamp
forest.

BOBOLINK
Dolichonyx oryzivorus

State Status:

LT

Description:

6-8" (15-20 cm). Larger than a House Sparrow. Breeding
male largely black with white rump and back, dull yellow
nape. Female and winter male rich buff-yellow, streaked
on back and crown. Short, finch-like bill. Female Redwinged Blackbird is darker, less buffy, and has a longer
bill.

Range:

Breeds from British Columbia, Manitoba, and
Newfoundland south to Pennsylvania, Colorado, and
northern California. Winters in southern South America.
The Bobolink was probably confined to the central
grasslands originally, but with the settling of the
Northeast it quickly spread into New England. Now, with
farms abandoned and the land returning to forest, the
species io declining.

Breeding:

4-7 eggs spotted with red-brown and purple; in a poorly
made but well-concealed cup of grass, stems, and rootlets
placed on the ground in a field.
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Habitat:

Tall grass areas, flooded meadows, prairies, deep
cultivated grains, alfalfa and clover fields. During
migration and winter, marshes and open woody areas.

BOG TURTLE
Clemmys muhlenbergii
State Status:

LE

Description:

3-4-1/2" (7.6-11.4 cm). A small brown turtle with
conspicuous yellow, orange, or reddish blotch on each
side of head. Carapace light brown to mahogany (a light
brown or orange sunburst pattern may be present on
large scutes), weakly keeled, and rough or smooth
depending on age. Plastron brownish-black with varying
amounts of yellow along midline; hingeless, with 12
scutes. Male has concave plastron and thick tail, with
anal opening beyond margin of carapace.

Range:

E. New York and adjacent Massachusetts and
Connecticut, south through New Jersey and parts of
Pennsylvania, Delaware, and Maryland. Other
populations in Finger Lakes region (New York) and parts
of Pennsylvania, Virginia, and North Carolina.

Breeding:

Reaches sexual maturity in 5-7 years. Mates during
first warm days of spring; nests in June. Lays single
clutch of 1-6 (typically 3-4) elliptical, flexible
shelled eggs, averaging 1-1/8" (29 mm) in length, in
a 2" (51 mm) nest cavity. Hatchlings emerge in August
and September after brief incubation of 6-1/2 to 9
weeks, or may overwinter in the nest in northern
localities.

Food:

Slugs, snails, worms, tadpoles and insects.

Habitat:

Slow, shallow rivulets of Sphagnum Bogs. Basks upon
Tussocks in morning. Sunlit marshy meadows, wet cow
pastures and bogs. Prefers narrow, shallow, slow-moving
rivulets.

COOPER'S HAWK
Accipiter cooperii
State Status:

LE

Description:

14-20" (35-51 cm). W. 28" (0.7 m). Cmw-sized hawk with
long tail and short, rounded wings. Slate gray above,
finely rust-barred below. Similar to the more common
Sharp-shinned Hawk but larger, with tail rounded at tip
(tail of Sharp-shin is square).
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Range:

British Columbia, Ontario, and Nova Scotia south to
Florida and Costa Rica. Winters north to southern New
England and British Columbia.

Breeding:

4 dull white brown-spotted or plain eggs on a bulky
platform of sticks and twigs, usually more than 20 feet
above ground.

Habitat:

Deciduous and, less often, coniferous forests, especially
where these are interrupted by meadows and clearings.

Notes:

While many people know of the decline of the Peregrine
Falcon due to pesticides, few are aware that the oncecommon Cooper's Hawk has suffered a similar fate and is
now gone from large areas of the eastern deciduous forest.
The larger Goshawk is taking over at the northern limit
of this forest, where it borders on spruce and firs. As with
many other hawks, the females are larger than the males;
some small males are difficult to distinguish from the
smaller Sharp-shinned Hawk. Even experienced bird
watchers are often unable to identify hawks in this size
range. When it is in pursuit of prey its flight is swift and
dashing, and its long tail makes it highly maneuverable.
Otherwise it alternately flaps and glides like others of the
same genus.

GOSHAWK
Accipiter gentilis
State Status:

LT

Description:

20-26" (51-66 cm). W. 42" (1.1 m). Larger than a crow. A
heavy-bodied hawk with a dark blue-gray back, black
crown, pale underparts finely barred with gray, and a
conspicuous white eyebrow. Young bird similar but
brown above, streaked below.

Range:

Alaska, Mackenzie, northern Quebec, and Newfoundland
south to New England, Michigan, and New Mexico; also
southward in the Appalachians to Maryland. Winters
south to Virginia and northern Mexico.

Breeding:

3-5 very pale blue eggs in a large mass of sticks lined with
fresh sprigs of evergreen placed in a tree. It has recently
begun extending its range to the south, and now breeds in
small numbers in deciduous forests.

Food:

Grouse.
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Habitat:

Deciduous and coniferous forests; also farmland,
woodland edges, and open country in the winter. The
Goshawk is an uncommon winter visitor from the North;
it is seldom present in large numbers, remaining mostly
in the northern coniferous forests unless forced to move
south by a periodic decline in the populations of the
grouse that are a staple of its diet.

GREAT BLUE HERON
Ardea herodias
State Status:

LT

Description:

39-52" (99-132 cm) W. 70" (1.8 m). A common, large,
grayish heron with a yellowish bill. Flies with neck
folded, whereas the Sandhill Crane flies with the neck
extended. In Florida an all-white form, the "Great White
Heron," differs from the Great Egret in having greenishyellow rather than black legs.

Range:

Alaska, Quebec, and Nova Scotia south to Mexico and the
West Indies. Winters as far north as New England and
southern Alaska. Also breeds in the Galapagos Islands.

Breeding:

3-5 pale greenish-blue eggs on a platform of sticks, lined
with finer material, usually in a tree but sometimes on
the ground or concealed in a reedbed. In colonies.

Food:

This large heron is frequently found standing at the edge
of a pond or marshy pool, watching for fish or frogs, which
are its principal food. It also feeds on small mammals,
reptiles, and occasionally birds.

Habitat:

Lakes, ponds, rivers, and marshes. Most Great Blue
Herons migrate south in the fall, but few remain in the
North during the winter; such lingering birds often fall
victim to severe weather.

LONGTAIL SALAMANDER
Eurycea longicauda
State Status:

LT

Description:

3-7/8 - 7-7/8" (9.8-20 cm). Slender tail much longer
than body. Northern form; yellow to bright red-orange;
scattered black spots, heaviest on sides, form bars or
herringbone pattern on tail. Southern form: wide
yellowish band above, with dark broken or continuous
stripe down center; band flanked by wide dark stripes.
Western form: broad yellowish band above, flanked by
side, grayish-to reddish-brown side bands; black spots on
back; gray or yellowish flecks on sides. Coastal grooves,
13-14.
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Range:

S. New York to Florida panhandle, west to Mississippi
Elver and beyond in S. Missouri, N. Arkansas, and
adjacent Kansas and Oklahoma.

Breeding:

October to March. Eggs laid hi underground crevices
associated with springs, temporary pools, and streams.
Larvae hatch in 6-8 weeks at 3/4" (19 mm); transform in
3-1/2 - 7 months at 1-5/8" (41 mm). Sexually mature in
1-2 years.

Habitat:

Stream sides, spring runs, cave mouths, forested
floodplains in south. Hides under rocks, logs and other
debris.

PEED-BILLED GREBE
Podilymbus podiceps
State Status:

LE

Description:

12-15" (30-38 cm). Pigeon-sized. A stocky, uniformly
brownish water bird; stubby bill, whitish with a
prominent black band, lacking in winter.

Range:

British Columbia to southern Mackenzie and Nova Scotia
to southern Argentina. Winters as far north as New
England.

Breeding:

5-7 whitish, stained eggs in a well-concealed floating mass
of dead marsh vegetation anchored to adjacent plants.

Food:

It eats small fish, crustaceans, and aquatic insects but is
especially fond of crayfish, which it easily crushes with
its stout bill.

Habitat:

Marshes, ponds; salt water in winter if freshwater
habitats freeze. This is the most common grebe in eastern
North America. Although easily overlooked, it announces
itself in the breeding season with its loud barking call
notes.

RED-HEADED WOODPECKER
Melanerpes erythrocephalus
State Status:

LT

Description:

10" (25 cm). Jay-sized. Strikingly colored: entire head
red, wings and tail bluish-black, white below, large white
wing patch on each wing and a white rump, conspicuous
in flight. Immature resembles the adult except for its
gray head.
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Range:

Saskatchewan, Manitoba, and Quebec south to Florida,
the Gulf Coast, and New Mexico. Scarce in northeastern
states. Winters in southern South America.

Breeding:

5 white eggs placed without nest lining in a cavity in a
tree, telephone pole, or fence post.

Food:

They often fly-catch, swooping low across a highway or
along the shoulder of a road after flying insects. Red
headed Woodpeckers are driven off by aggressive
Starlings, which occupy the nest holes, and by the
removal of dead trees. Like the California Woodpecker,
they store nuts and acorns, hiding them in holes and
crevices.

Habitat:

Open woodland, especially with beech or oak, farms, rural
roads, open park-like woodland, and golf courses. These
woodpeckers are fond of open agricultural country with
groves of dead and dying trees, particularly orchards.

RED-SHOULDERED HAWK
Buteo lineatus
State Status:

LT

Description:

16-24" (40-61 cm). W. 40" (1 m). Large, long-winged
hawk with rust-barred underparts, reddish shoulders, a
narrowly banded tail, and a translucent area near the tip
of the wing, visible from below. Young birds are streaked
below and are best distinguished from young Red-tailed
Hawks by their somewhat smaller size; narrower tail; and
longer, narrower wings.

Range:

Manitoba and New Brunswick south to the Gulf Coast,
and on the Pacific Coast from northern California to Baja
California. Winters north to southern New England and
southern Minnesota.

Breeding:

2 or 3 brown-spotted white eggs in a large mass of leaves
and twigs placed 20 to 60 feet up in a forest tree.

Food:

Snakes, frogs, insects and small mammals.

Habitat:

Moist and riverine forests. This hawk generally avoids the
upland forests inhabited by the Red-tailed Hawk, and is
more often found in lowlands, especially swampy woods
and bogs. There it hunts by sitting quietly on a low perch.
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TIMBER RATTLESNAKE
Crotalus horridus
State Status:

LE

Description:

35 - 74-1/2" (88.9-189.2 cm). Northern forms range
from yellow through brown or gray to black, with dark
back and side blotches on front of body and blotches fused
to form crossbands on rear of body. Heat unmarked.
Southern forms yellowish-,brownish or pinkish-gray, with
tan or reddish-brown back stripe dividing chevronlike
crossbands; dark stripe behind eye. Both forms have
black tail. Scales keeled, in 23-25.
rows.

Range:

Extreme S.W. Maine south to N. Florida, west into S.E.
Minnesota and C. Texas

Breeding:

Mates in autumn and shortly after emergence from
hibernation. Female gives birth every other year to 5-17
young, 10-13" (25-33 cm) long, late August to early
October. Females mature in 4-5 years.

Food:

Small mammals

Habitat:

Cool streams in deciduous woodlands, fields adjacent to
streams. Wooded rocky hillsides in north and swampy
areas, canebrake thickets, and floodplains in south.

WOOD TURTLE
Clemmys insculpta
State Status:

LT

Description:

5-9" (12.7-23 cm). Formed by concentric growth
ridges, each large carapace scute looks like an
irregular pyramid. Upper shell brown and keeled
appears sculptured and rough. Plastron yellow,
with black blotches usually present along outer
margins of scutes; hingeless. Skin of neck and
forelegs often reddish orange. Male has concave
plastron and thick tail, with anal opening beyond
margin of carapace.

Range:

Nova Scotia south to N. Virginia and discontinuously
west through S. Quebec and the Great Lakes region to
E. Minnesota and N.E. Iowa

Breeding:

One clutch of 6-8 (maximum 18) elliptical, flexible-shelled,
1-5/3" (41 mm) eggs; deposited May to June, hatch
September to October. In north hatchlings may
overwinter in the nest.

Food:

Worms, slugs, insects, tadpoles, wild fruits
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Habitat:

Cool streams in deciduous woodlands, fields adjacent to
streams. Red Maple swamps, marshy meadows, and farm
country.
VEGETATION

ATLANTIC WHITE CEDAR
Chamaecyparis thyoides

Description:

Evergreen, aromatic tree with narrow, pointed spirelike
crown and slender, horzontal branches. 50-90 feet in
height. Leaves are opposite, dull blue green with a gland
dot. Reddish brown bark which is scaly and loose.

Habitat:

Wet, peaty, acid soils; forming pure stands in swamp
forests.

CANADA ANEMONE
Anetnome canadensis

Description:

Rather stout, somewhat hairy, especially on the lower
surfaces of the leaves, branching at the involucre. Basal
leaves are long-petioled and broader than long, sepals are
white, oblong, and obtuse. Flower is 1-11/2 inches broad
and head of fruit is globose.

Habitat:

Low grounds.

BUSH'S SEDGE
Carex bushii
Description:

Culms are slender, erect and rough above. Leaves are 11 1/2 inches wide, glabrous or pubescent beneath. The
sheaths are pubescent beneath. Spikes are 2-3 inches
long, oblong or oblong cylindric and dense. Perignia
ascending, obovoid, swollen, about 3/4 inch when mature
and pointed at apex.

Habitat:

Meadows.

DEWEY'S SEDGE
Carex deweyana

Description:

Pale green, culms densely caespitose, slender and
spreading. Leaves are 1-2 1/2 inches wide, flat, soft, and
shorter than the culm. Scales nearly white, hyaline with
a green midvein. Achenes are 1 inch long.

Range:

Dry woods.
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HEMLOCK PARSLEY
Conioselinum chinense
Description:

Lower leaves are long petioled and the upper are
nearly sessile. Umbrels terminal and axillary, 2-3 feet
broad. Fruit is prominently ribbed broadly oval and
about 2 inches long.

Range:

Cold swamps.

LABRADOR MARSH BEDSTRAW
Galium labradoricum

Description:

Perennial, with very slender rootstocks. Stems are weak,
smooth and 2-12 feet tall. Leaves are 1/4-3/4 inch long
and narrowed at the base. Flowers are solitary and 1 inch
broad. Fruit is smooth.

Range:

Mossy bogs.

LAKE QUILLWORT
Isoetes macrospora
Description:

Submerged or rarely above water in dry seasons. Leaves
are 2-6 feet long, rigid, thick, scarcely tapering and dark
or olive green.

Range:

1-5 feet of water.

NORTHERN BLUE VIOLET
Viola septentrionalis
Description:

Petioles are slender, wiry and often purplish at the base.
Petals vary from 4-6 inches wide and from deep violet to
pale lilac.

Range:

Moist open woodlands.

NORTHERN WILD COMFREY
Cynoglossum boreale

Description:

Upper leaves clasp the stem, lower and basal leaves are
oblong, acute or acutish. Few racemes. Nutlets are 2-2
1/2 inches long.

Range:

Woods and banks of streams.
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RED PINE
Pinus resinsa

Description:

A large tree with small cones and broad, irregular or
rounded crown of spreading branches. 70-80 feet tall.
Bark is reddish brown or gray with broad, flat scaly
plates. Cones are egg shaped.

Range:
Well drained soils, particularly sand plains.
ROSY TWISTED STALK
Streptopus roseus
Description:

Branches are slightly pubescent. Leaves are 2-4 1/2
inches long, acuminate at the apex and green on both
sides. Usually 1 flower which is purple or rose and 4-6
inches long.

Range:

In moist woods.

STIFF CLUBMOSS
Lycopodium annotinum

Description:

Stems prostrate, creeping, 1-3 feet long, stiff and
pinnately branching. Leaves spread horizontally or
somewhat reflexed, with upward curved apices.

Range:

In woods and thickets, commonly in dry soil.

WITCH HOBBLE
Viburnum alnifolia

Description:

A shrub with smooth purplish bark and sometimes
reaching a height of 10 feet. Irregularly branched.
Exterior flowers usually radiant and neutral and about 1
inch. Fruit is red which changes to purple.

Range:

In low woods.

WHITE ADDER'S MOUTH
Malaxis monophylla
Description:

Slender stem, 4-6 feet high. Leaf sheathing the stem at
its base. Raceme is 1-3 feet long, narrow, 3-5 inches
thick. Flowers are whitish and 1 inch long.

Range:

In Woods.
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WHITE GRAINED MOUNTAIN RICE
Oryzopsis asperifolia

Description:

Culms are glabrous. 10-20 feet tall. Sheaths are 1-2 feet
long and crowed a base. Panicle is 2-3 feet long,
contracted, branches are 1 foot in length and erect. Outer
scales are glabrous.

Range:

In woods.

WHITE-TINGED SEDGE
Carexpeckii

Description:

Loosely caespitose and short-stoloniferous, and reaching 5
to 20 feet tall. Leaves are 11/2 inches long and soft.
Staminate spike sessile and usually exceeded by upper
pistillate spikes. 2-8 flowers. Strongly narrowed at base,
abruptly tipped with a bidentate beak one-fourth the
length of the body.

Range:

Open woods and stream banks.
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NATURAL LANDS MANAGEMENT

NATURAL HERITAGE
PRIORITY SITE MAPS

The Priority Site Maps identify boundaries of some of the most
important sites in the State for endangered and threatened
plants, animals and ecosystems. These maps do not contain all of
the important areas in the State for endangered biological
diversity. They only depict the boundaries of priority sites
which have been delineated by the Office of Natural Lands
Management to date. These areas should-be considered to be top
priorities for the preservation of biological diversity.
If
these areas are allowed to be degraded or destroyed, we may lose
some of the most unique components of our natural heritage.

N.J. Deoartment of Environmental Protection

Division of Parks & Forestry
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MAP KEY

STANDARD SITE BOUNDARY LINE
(sites smaller than 3,200 acres)
MACROSITE BOUNDARY LINE
(sites larger than 3/200 acres)
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NATURAL LANDS MANAGEMENT

NATURAL HERITAGE INDEX MAPS

The Natural Heritage Database contains several thousand records
of individual occurrences of endangered and threatened species
and ecosystems. Many of these occurrences either have not been
documented in recent years or have not had habitat boundaries
delineated.
Because much work remains to be done to delineate
habitat boundaries and determine current status for these occurrences, Natural Heritage Index Maps were devised to red flag
general areas in which the occurrences - are located. The index
maps are meant to be used, as a tool to point to areas which may
be of significance for endangered biological diversity.
These
maps do .not depict all endangered species habitat in the State,
but merely general areas which contain documented occurrences.
Many additional areas may contain ^unidentified or poorly
documented occurrences.
The maps' have been produced using a computer generated grid
which shades a grid cell approximately 330 acres in size if an
endangered or threatened species or ecosystem has been
documented anywhere within the cell.
To use these maps, we
suggest that you first find the location to be -checked on the
quad maps and then refer to the same grid location of the Natural
Heritage Index Maps.
The Natural Heritage Program can be
contacted for additional information as specific projects are
planned.

w .! npnartment of Environmental Protection

Division of Parks & Forestry
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12.0 Open Space
Approximately 83% (eighty three percent) or 36,068 acres of the land area
within Vernon Township is undeveloped. This undeveloped land serves as
open space to the community. Open space can be defined as land which has
not been developed for an urban use and has value for recreation,
conservation, production or protection of natural resources, historic
preservation or aesthetic use.
Open space within Vernon Township are the existing areas of farmland,
floodplains, stream corridors, recreation areas, state owned land and the
Newark watershed.
Not all open space is developable as zoned. Characteristic such as bedrock
geology, surficial geology, recharge soils, aquifers, wetlands, priority potable
watersheds, soil limitations due to N.J.A.C. 7:9A-1-1, P.L. 199 and Category I
waters restrict the development potential based on the carrying capacity of
the resource base.
This Natural Resource Inventory provides information and mapping which
can be implemented as a planning guide on the Master Plan and zoning of
the Township.
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Hallie Connolly-Aubin, President,
Connolly Environmental, Inc.
Environmental Consultant
Environmental Planner
Connolly Environmental, Inc. - a professional corporation registered in the
State of New Jersey supplying specialized consulting services in the field of
wetland delineation, environmental resource evaluation and management,
environmental regulation compliance, environmental assessments (ISRA,
RCRA), environmental conservation and environmental land use planning.

Professional Qualifications
President, Connolly Environmental, Inc. Experienced in environmental
impact assessment and environmental resource evaluation including and not
limited to natural resource inventory, wetland delineation, environmental
impact statement preparation, habitat identification, species categorization
and inventory, critical areas identification, master plan studies, critical areas
ordinance criteria, critical areas ordinance preparation, environmental land
development criteria, sensitive area development alternatives, habitat
mitigation, resource protection, resource preservation and habitat
reconstruction.
Ms. Connolly-Aubin's professional experience includes expert witness
testimony before the Superior Court of the State of New Jersey as well as
expert witness appearances before municipal boards and agencies of the
State of New Jersey. Habitat analysis and natural resource data researches
compiled by herself have been recognized as authoritative by the Appellate
Court of the State of New Jersey and the Supreme Court of the United
States.
Ms. Connolly-Aubin is experienced in field application of the criteria and
regulations of the United States Environmental Protection Agency, the
United States Army Corps of Engineers and the New Jersey Department of
Environmental Protection and Energy regarding identification of wetland
habitat, preparation of permit applications and wetland mitigation planning,
implementation and monitoring. In addition, she has a working knowledge of
the United States Environmental Protection Agency regulations regarding,
hazardous waste evaluation and cleanup, i.e., Resource Conservation and
Recovery Act.
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As chief executive officer of Connolly Environmental, Inc., Ms. ConnollyAubin has directed technological field studies for the evaluation of existing
resource conditions and the assessment of potential environmental impacts.
Field studies undertaken at her direction have included: plant and animal
identification, wetland habitat identification, endangered species
identification, archaeological research and confirmation, archaeological
reconstruction, water quality analysis and ambient sound level restrictions.
Under Ms. Connolly-Aubin's direction, Connolly Environmental, Inc. has
offered professional environmental consultation to both the public and
private sector. The company has regularly undertaken public interest
environmental work. The work has included comparative ordinance analysis
to assist private developers and the public interest in achieving development
practices which encourage the preservation or restoration of valuable
environmental resources.
Certifications
Certified Wetland Delineator United States Army Corps of Engineers
Certificate Number WDDCP93MD0910088B
Certified Wetland Professional
New Jersey Association of Environmental Professionals
New Jersey Education Association Certified Elementary and Junior High
School Teacher
Education
B.A.: Architecture/Planning, Smith College, Northampton, Massachusetts
Secondary Field: Sociology/Economics
Additional Course Work: Sociology, Social Sciences, Teacher Education
Seton Hall University, South Orange, New Jersey
Teacher Education Montclair State College, Montclair, New Jersey
Major Course Work
Historical Geology
Physical Geology
Laboratory Geology with Field Analysis
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Major Course Work (continued)
Geographic Analysis
Cartography
Architectural Design
Landscape Architecture & Botany
Architecture & Land Use Planning
Sociology
The Psychology of Urban Environments
Urban Sociology
Economics
Aesthetics and the Human Environment

Continuing Professional Education
Rutgers University, Cook College
• Wetland Habitat Identification
• Understanding Soil Conditions of Wetlands
• Wetland Hydrology
• Wetland Ecology
• Freshwater Wetlands Transition Areas Regulations
• Native Plants in the Landscape
• Stream Encroachment Seminar Series
• Air Permits
• ECRA Regulations
• Environmental Law
• Wetland Transition Area Regulation Seminar
• Implementation of the Non point Source Pollution provisions of the
Clean Water Act
• 1992 Amendments to the New Jersey Freshwater Wetlands
Protection Act Rules
• New Jersey Storm Water Permit Rules Seminar
• Environmental Assessments
• Method for Evaluating Ground Water Recharge
• Freshwater Wetland Construction Techniques
United States Environmental Protection Agency
• Certification Course for Jurisdictional Determination of Wetlands in
the Mid Atlantic States
Morris County Soil Conservation Service
• Understanding Soil Conditions in Wetlands
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Memberships
Founder - New Jersey Association of Environmental Professionals
Advisory Committee Morris County Vocational Technical School
Advisory Committee Fairleigh Dickenson University Environmental
Management Curriculum Committee
Morris County Park Commission Wildlife Management Committee
Association of State Wetland Managers
National Association of Environmental Professionals
New England Wildflower Society
Urban Land Institute
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John E. Aubin, Senior Project Manager
Connolly Environmental, Inc.
Environmental Consultant
Connolly Environmental, Inc. - a professional corporation registered in the
State of New Jersey supplying specialized consulting services in the field of
natural resource conservation, environmental land use planning,
environmental site audits, surface water quality management and regulatory
compliance.

Professional Qualifications
Since 1985 Mr. Aubin has prepared environmental impact statements,
performed natural resource inventory research, socio-economic analysis of
proposed residential, commercial and industrial developments, field
identified wetlands and prepared wetland delineation studies, prepared
Industrial Site Recovery Act submissions and managed environmental site
assessments and evaluations.
Mr. Aubin is experienced in field application of the criteria and regulations of
the United States Environmental Protection Agency, the United States Army
Corps of Engineers and the New Jersey Department of Environmental
Protection and Energy regarding identification of wetland habitat,
preparation of permit applications and wetland mitigation planning,
implementation and monitoring. In addition, he has a working knowledge of
the United States Environmental Protection Agency regulations regarding
hazardous waste evaluation and cleanup, i.e., Resource Conservation and
Recovery Act.
Mr. Aubin has directed technological field studies that have included plant
and animal identification, wetland habitat identification, endangered species
identification, ecological reconstruction, water quality analysis and
background noise level assessment.
Prior to joining Connolly Environmental, Inc., Mr. Aubin had 11 years
experience interpreting and writing technical specifications and application
documents and marketing communications for a variety of passive electronic
and electrical products. In addition Mr. Aubin has 2 1/2 years military
experience as an Administrative Officer for the Department of Defense and
Project Manager for Bombs and Explosives at Picatinny Arsenal. In this .
position Mr. Aubin performed safety and operational inspections of
government owned/contractor operated facilities at locations throughout the
United States. These facilities were involved in loading various types of high
explosives into bombs, bomb fuses and primers. His specialized military
training included predicting the down wind extent of areas contaminated by
nuclear, chemical and biological weapons; operating within chemically,
radiologically or bacteriologically contaminated zones; and decontamination
of equipment and personnel subsequent to operations within those zones.
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Certifications

Certified Wetland Delineator United States Army Corps of Engineers
Certificate Number WDCP93MD0910086B
Certified Wetland Professional #0106
New Jersey Association of Environmental Professionals
Cook College/NJDEPE Technical and Regulatory Training in Underground
Storage Tanks

Education
B.S.: Business Administration, Fairleigh Dickenson University, Madison,
New Jersey

Major Course Work
Quantitative Management
Economics
General Biology
Organic Chemistry
Inorganic Chemistry
Statistics
Qualitative Analysis
Sociology/Social Studies
Mechanical Engineering
Mathematics
US Army Chemical School, Ft. McClellan, Alabama
Training Concentration: Chemical, Biological and Radiological
Decontamination Procedures
US Army Officer Candidate School, Ft. Benning, Georgia
Continuing Professional Education
Rutgers University, Cook College
• Wetland Habitat Identification
• Understanding Soil Conditions of Wetlands
• Wetland Plant Identification
• Wetland Ecology
• Freshwater Wetlands Transition Areas Regulations
• Utilizing Native Plants in the Landscape
• Stream Encroachment Seminar Series
• Air Permits
• ECRA Regulations
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Continuing Professional Education (continued)
• Environmental Law
• NJDEPE Permit Seminar Series
• Soil Erosion and Sediment Control
• Basic Hydrology
• NJDEPE Underground Storage Tank Seminar Requirement - Part I
• Joint Cook College/NJDEPE Wetland Transition Area Regulation
Seminar
• Implementation of the Non Point Source Pollution provisions of the
Clean Water Act
• 1992 Amendments to the New Jersey Freshwater Wetlands
• Protection Act Rules
• New Jersey Storm Water Discharge Permit Rules Seminar
• Joint US Army Corps of Engineers/NJDEPE/Rutgers University
• Inland Freshwater Wetland Construction Techniques
• Ground Water Recharge
United States Environmental Protection Agency
• Joint USEPA/National Wetlands Training Cooperative Certificate
Course for the Jurisdictional Determination of Wetlands in the Mid
Atlantic States
Morris County Soil Conservation Service
• Identifying Hydric Soil Conditions
U.S. Fish and Wildlife Service
• Field Identification of Wetland Vegetation
Memberships
Founder - NJ Association of Environmental Professionals #0106
Association of New Jersey Environmental Commissions
Association of State Wetland Managers
National Association of Environmental Professionals
Society of Wetland Scientists
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Jennifer Zorn, Associate/Senior Project Manager
Connolly Environmental, Inc.
Connolly Environmental, Inc. - a professional corporation registered in the
State of New Jersey supplying specialized consulting services in the field of
natural resource conservation, environmental land use planning,
environmental site assessments, surface water quality management and
regulatory compliance.

Professional Qualifications
Associate/Senior Project Manager for Connolly Environmental, Inc.
experienced in the preparation of environmental impact statements including
natural resource inventory, impact assessments, fiscal impact analyses,
development alternatives, mitigation planning and traffic analyses.
Experience also includes habitat identification, species categorization and
inventory, critical areas identification, resource protection, site assessments
for Industrial Site Recovery Act compliance, phase I, II and III
environmental assessments, monitoring well installation, sampling plans for
contaminated sites, data interpretation and NJPDES permit compliance. In
addition, as laboratory supervisor at Connolly Environmental, Inc., Ms. Zorn
is responsible for maintaining laboratory equipment, methodologies and
quality control.
Ms. Zorn is experienced in the field application of the criteria and regulations
of the United States Army Corps of Engineers and New Jersey Department of
Environmental Protection and Energy regarding identification of wetlands
and other waters of the State of New Jersey. Ms. Zorn also has experience in
analysis of municipal ordinances, natural resource research, critical area
research, carrying capacity modeling and nitrate dilution modeling.
Ms. Zorn is specialized in managing private and public development projects
which require numerous permits and approvals with interlocking
environmental issues set forth by multiple levels of government. Ms. Zorn is
successful at expediting development plans by implementing timeline
budgets and sequencing approvals. Development permits, land use permits
and approvals obtained by Ms. Zorn include the following: Industrial Site .
Recovery Act (ISRA), New Jersey Pollution Discharge Elimination System
(NJPDES), Permit Extension Act, stream encroachment, transition areas,
wetlands, underground storage tanks, water allocation, water quality
certification, well drilling, zoning, and storm water, and storm water
pollution prevention plans.
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Education
M.A.: Environmental Science, Montclair State College
Expected graduation date May 1995
B.S.: Environmental Planning and Design, Cook College, Rutgers University
A.A.: Associate in Arts, County College of Morris
Major Course Work
Ecology •
Water Resource Management
Biological Sciences
Soils and Water
Geology
Environmental Law
Plant Ecology
Herpetology
Scientific and Technical Writing
New Jersey Planning Practice
Geographic Information Systems
Environmental Design Analysis
Urban Design and Site Planning
Landscape Plants

Professional Certifications
Hazardous Waste Site Supervisor - 8 Hour OSHA Training
Hazardous Waste Site Worker - 40 Hour OSHA Training

Continuing Professional Education
Rutgers University, Cook College
• Hazardous Material Transport in Soils
• Hydric Soils
• Wetland Vegetation Identification
• Environmental Audits and Site Assessments
• Environmental Law and Regulation
• Current Planning Capacity
• Freshwater Wetland Permit Series
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Morris County Vocational School
• Introduction to Computer Aided Drafting

Publications
David K. Robertson, Jennifer Zorn, et. al., Fundamentals of Municipal Solid
Waste Management. Metropolitan Communication Services, Melbourne, FL,
1993.

Memberships
Association of State Wetland Managers

