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EXECUTIVE SUMMARY

East Greenwich Township is located in northwestern Gloucester Country, approximately
three miles from the Delaware River and Pennsylvania border. In July 1998 Mellon
Biological Services completed the Natural Resources Inventory for the municipality,
providing factual data regarding the community’s water resources, underlying geology,
and wildlife habitats. The 1998 Natural Resources Inventory has served the Township
well in guiding its land use decisions and zoning ordinances.

The 2015 Environmental Resources Inventory Update to the 1998 Natural Resources
Inventory is predicated on the issues found in the original document, but it is enhanced
and user friendly. The advent of geographic information systems (GIS), geographic
positioning systems (GPS), and online and downloadable mapping data are now
available.

The updated Environmental Resources Inventory (ERI) will serve as an important
resource for implementing and updating of the East Greenwich’s Master Plan. It will
also assist the Land Use Board and Environmental Commission in their reviews and
approval processes.

The ERI Update is based on available data from federal and state resources, as well as
municipal resources, including the 1998 Natural Resources Inventory. Documentation of
the natural resource base — the geology, hydrology, ecology, and wildlife —conveys the
scope and condition of the resources upon which the Township relies. Extensive
mapping and tables detailing the Township’s environmental resource base are included
within this ERI Update. Sections include information on geology, topography, hydrology,
soils, flooding, wetlands, wildlife habitat, historic resources, air, and climate change.

In 2011, East Greenwich began to work towards certification through the Sustainable
Jersey program and in October 2014 achieved Bronze Certification. New Jersey is the
first state in the nation to have a comprehensive sustainability program for communities
that links certification with strong state and private financial incentives, and a fully
resourced program of technical support and training. The Township’s Green Team is now
spearheading the effort towards Silver Certification.

The submittal of an updated Environmental Resource Inventory will help meet the
Township’s goal of being a sustainable community. Knowledge of the natural resources
will allow East Greenwich Township’s officials and citizens to make informed decisions
as they preserve and promote the character of the Township and ensure high quality of
life for current and future residents.

East Greenwich Township Environmental Resource Inventory Update 1



GEOLOGY

Physiographic Provinces

New Jersey’s landscape is divided into four distinctive regions, each characterized by

unique geologic processes and

landforms, known as physiographic provinces.

Physiographic provinces classify landscapes based on terrain texture, rock type, and
geologic structure and history. These attributes play an important role in determining the
natural resources of an area. In New Jersey, beginning in the northwest and proceeding to
the southeast, these provinces are identified as the Valley and Ridge, Highlands,
Piedmont, and Coastal Plain Provinces. East Greenwich is located entirely in the Coastal

Physiographic Provinces
Of New Jersey

Source: NJDEP Division of Water
Supply and Geoscience

Plain Province.

The Coastal Plain Province is by far the
largest physiographic province in New
Jersey, occupying an area of 4,667 square
miles, or about three-fifths of the state.
This Province extends from the southern-
most tip of the state and includes all of
Atlantic, Burlington, Camden, Cape May,
Cumberland,  Gloucester, Monmouth,
Ocean, and Salem Counties and parts of
Mercer and Middlesex Counties. The
Coastal Plain dips gently to the southeast
and is mainly composed of sediment
deposits that range in age from the upper
Lower Cretaceous to the Miocene (90 to
10 million years old). Streams flowing
northwest to the Delaware River have
narrow valleys, are shorter, and have
steeper gradients than the streams that flow
southeast to the Atlantic Ocean. (NJGS,
Information  Circular,  Physiographic
Provinces of New Jersey). In East
Greenwich, all surface water drains to the
Delaware  River (East  Greenwich
Township, Comprehensive Master Plan).
East Greenwich’s approximate location
within Gloucester County is identified in
Figure 1. Physiographic Provinces of New
Jersey.

Figure 1. Physiographic Provinces of New Jersey
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Geology

The geology of East Greenwich, consistent with the rest of southern New Jersey, is
largely devoid of what is typically considered bedrock in most regions, and instead is a
system of surficial geology, consisting of unconsolidated sedimentary materials and
unconsolidated marine deposits,. It is a convention in New Jersey geology that “bedrock
also includes unconsolidated and semi-consolidated Coastal Plain formations consisting
of sand, silt and clay.” These surficial deposits have not been mapped by NJDEP and are
not easily characterized by age or name. (NJGS, Information Circular — Geologic
Mapping in New Jersey) (East Greenwich Township Comprehensive Master Plan. March
2004) The properties of these layers “determine the physical extent of aquifers and the
chemical quality of the water they yield. They also control how groundwater recharges
and moves through the aquifers, how contaminants seep into and move through soil and
groundwater, and where natural hazards like radon, sinkholes, and seismic instability may
occur. Finally, these properties establish where geologic resources such as sand, gravel,
peat, clay, quarry rock, and mineral ores are located. Geologic properties also determine
the suitability of an area for the use of septic systems, the management of stormwater and
surface runoff, and the stability of foundations for buildings, bridges, tunnels, and other
structures”. (NJGS, Information Circular — Geologic Mapping in New Jersey)

Geologic Formations

The Geology Formations Map (Map 1 in the Maps section) depicts the distribution of
formations within East Greenwich and Table 1 shows their frequency of occurrence. The
predominant types are the Mt. Laurel Formation (Kml), the Englishtown Formation
(Ket), and the Woodbury Formation (Kwb), which respectively comprise 35.70%,
30.22%, and 16.60% of the Township’s total 9,549.88 acres.' (NJGS, Bedrock Geology
of New Jersey). The Mt. Laurel Formation consists of quartz sand that is fine to coarsely
grained and is slightly glauconic. The Englishtown Formation is also a quartz sand, fine
to coarsely grained, that is locally interbedded with thin-to-thick beds of clay. The
Woodbury Formation is a clay-silt.

Surficial Geology

Over many years, as the coastal plain gradually changed height, the existing bedrock was
eventually covered in an intervening layer of deposited materials that were spread very
thinly across a broad surface and then slowly eroded, creating a new layer of varied
composition. (Ragan Design Group. East Greenwich Township Comprehensive Master
Plan. March 2004) Surficial geology is the unconsolidated materials overlaying existing
bedrock formations. The Surficial Geology Map (Map 2) and Table 2. Surficial Geology
in East Greenwich Township detail the surficial geology in East Greenwich Township.
The predominant surficial geology includes Weathered Coastal Plain Formations (Qwcp),
the Cape May Formation — unit 2 (Qcmz2), and the Pennsauken Formation (Tp), which
respectively comprise 31.28%, 24.94%, and 22.50% of the Township’s total 9,515.24

! The ArcGIS mapping software calculates the acreages for the municipality based upon the specific
dataset being utilized and this can vary slightly for each individual analysis.
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non-water acres (NJGS, Surficial Geology of New Jersey.) The Weathered Coastal Plain
Formations consist of exposed sand and clay of unconsolidated and semi-consolidated
Coastal Plain formations from the Pleistocene, Miocene, and Pliocene Eras. The Cape
May Formation — unit 2 consists of sand, pebble gravel, minor silt, clay, peat, and cobble
gravel from the late Pleistocene Era. The Pennsauken Formation consists of sand, clayey
sand, pebble gravel, minor silt, clay, and cobble gravel.

East Greenwich Township Environmental Resource Inventory Update 4



Table 1. Bedrock Geology in East Greenwich Township
Abbreviation | Geologic Name Lithology Acres | Percent
Kmv Merchantville Formation | Glauconite sand to quartz-glauconite sand, clayey and silty 206.01 2.16%
Kwhb Woodbury Formation Clay-silt 1,585.40 | 16.60%
Ket Englishtown Formation | Quartz sand, fine- to coarse-grained, locally interbedded with thin- to thick beds of | 2,885.75 | 30.22%
clay
Kmt Marshalltown Formation | Quartz and glauconite sand, silty and clayey 831.81 8.71%
Kw Wenonah Formation Quartz sand, fine-grained, silty, clayey micaceous 631.59 6.61%
Kml Mt. Laurel Formation Quartz sand, fine- to coarse-grained, slightyly glauconitic 3,409.31| 35.70%
Total: 9,549.88 | 100.00%
Source: NJGS Bedrock Geology of New Jersey, 2007
Table 2. Surficial Geology in East Greenwich Township
Abbreviation | Geologic Name | Lithology Age Note Acres Percent
Sand, gravel, silt, minor clay and peat; | Holocene
reddish brown, yellowish brown, and late Contains variable amounts of organic matter.
Qal Alluvium brown, gray. As much as 20 feet thick. | Pleistocene | Deposited in modern floodplains and channels. 200.37 2.11%
Sand, pebble gravel, minor silt, clay,
peat, and cobble gravel; very pale
brown, yellow, reddish yellow, white, Silt and clay are thicker and more continuous in
olive yellow, gray. As much as 200 subsurface parts of the formation on the Cape May
Cape May feet thick on the Cape May peninsula, peninsula and along the Delaware Bayshore.
Formation, Unit | generally less than 50 feet thick late Forms a marine terrace with surface altitude up to
Qcm2 2 elsewhere. Pleistocene | 40 feet. 2,372.90 | 24.94%
Silt, sand, peat, clay, minor pebble
Salt-Marsh and | gravel; brown, dark-brown, gray, Contain abundant organic matter. Deposited in salt
Estuarine black. As much as 300 feet thick in marshes, estuaries, and tidal channels during
Qmm Deposits the Hudson valley, 100 feet thick Holocene Holocene sea-level rise. 434.05 4.56%
East Greenwich Township Environmental Resource Inventory Update 5




Table 2. Surficial Geology in East Greenwich Township

Abbreviation | Geologic Name | Lithology Age Note Acres Percent
elsewhere
late
Peat and organic clay, silt, and minor | Pleistocene
Swamp and sand; gray, brown, black. As much as | and
Qs Marsh Deposits | 40 feet thick. Holocene Deposited in modern freshwater wetlands. 47.35 0.50%
Form nonglacial stream terraces 20 to 50 feet
Sand and pebble gravel, minor silt and above the modern floodplain. Topographic position
Upper Stream | cobble gravel; yellow, reddish yellow, | Middle to and weathering characteristics are similar to
Terrace yellowish brown. As much as 20 feet | late lllinoian glaciofluvial deposits. Terraces grade to,
Qtu Deposits thick. Pleistocene | or are onlapped by Cape May Formation, unit 2. 748.34 7.86%
Exposed sand and clay of Coastal Chiefly
Plain bedrock formations. Includes Pleistocene,
Weathered thin, patchy alluvium and colluvium, locally
Coastal Plain and pebbles left from erosion of Miocene and
Qwcep Formations surficial deposits. Pliocene. 2,976.14 | 31.28%
Sand, clayey sand, pebble gravel,
minor cobble gravel; yellow to reddish | Pliocene- Includes fluvial and minor colluvial deposits in
yellow. Locally iron-cemented. As early erosional remnants capping hilltops and interfluves.
Tg Upland Gravel | much as 20 feet thick. Pleistocene | On grade, in places, to the Pennsauken Formation. 595.43 6.26%
Sand, clayey sand, pebble gravel,
minor silt, clay, and cobble gravel; In erosional remnants of a former river plain that
yellow, reddish yellow, white. Sand occupied the broad valley between South Amboy
typically includes weathered feldspar. and the Salem area. Elevation of the top of the
Pennsauken Locally iron-cemented. As much as deposit grades from 160 feet at South Amboy to 80
Tp Formation 140 feet thick. Pliocene feet in the Salem area. 2,140.65 | 22.50%
Total: | 9,515.24* | 100.00%
Source: NJGS Surficial Geology of New Jersey, 2012
*Total acres exclude areas covered by water.
East Greenwich Township Environmental Resource Inventory Update 6




GEOGRAPHY AND TOPOGRAPHY

The lowest point in East Greenwich is 10 feet above sea level, located at various points
within 1000 feet of Swedesboro Avenue, which comprises the Township’s northwest
boundary. From this boundary, the slope rises gently to a plateau of 70 feet above sea
level. This plateau is the location of the three census-designated communities of Mount
Royal, Clarksboro, and Mickleton. East Greenwich’s highest point is 110 feet above sea
level and is located in the eastern part of the Township near the intersection of Mantua
Road and the New Jersey Turnpike (East Greenwich Township, Comprehensive Master
Plan). Map 3 illustrates the topography of East Greenwich.

Steep slopes in excess of 15 percent occur at the deeply cut ravines along Still Run and
Edwards Run. Limiting the disturbance of steep slopes is important in preventing soil
loss, erosion, excessive stormwater runoff, and the degradation of surface water; as well
as maintaining the natural topography and drainage patterns of the land. Disturbing the
natural vegetation, topography and drainage patterns of steep slopes often increases the
amount and speed of runoff, and can cause erosion, soil creep, slumping (sections of soil
shifting down and outward on the slope), and landslides. The combination of unstable
slopes and greater runoff means that more water and sediment (silt) enter streams during
precipitation events. Increases in water volume entering streams can lead to, or
exacerbate, flooding downstream. In addition, an increase in the volume entering streams
through runoff means less water is percolating through the soil and back into the
groundwater to replenish drinking water supplies or provide base flow for streams during
drier periods. The increased water runoff also carries larger loads of sediment compared
to predevelopment conditions. Excess sediments in streams can harm aquatic life,
accelerate the filling of ponds and wetlands, and decrease a stream’s aesthetic
appearance.

The Township municipal code includes chapters that address steep slopes:

e Stormwater Control (16.45) — requires the Township to establish minimum
stormwater management requirements and controls for major development,
consistent with the statewide stormwater requirements at N.J.A.C. 7:8 and the
provisions of the adopted master plan and land use ordinances of the Township of
East Greenwich. This includes the creation of a topographic base map and
environmental site analysis which identifies steep slopes and highly erodible soils.

e Zoning — Riparian Buffer Conservation Zone (16.82) — establishes a riparian
buffer conservation zone in areas that are identified on the municipal riparian
buffer map, including lands adjacent to municipally designated streams and lands
at the margins of municipally designated lakes. Where steep slopes are located
within twenty-five (25) feet of a municipally designated watercourse, Zone One
of the riparian buffer zone shall extend the entire distance of the sloped area.
Uses permitted in Zone One include: Wildlife sanctuaries, nature preserves, forest
preserves, fishing areas, passive areas of public and private parklands, and
reforestation.
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CLIMATE

Prevailing Air Currents in New Jersey

According to the Office of the New Jersey State Climatologist (ONJSC) at Rutgers
University, a “broad, undulating flow from west to east” dominates atmospheric
circulation in the middle latitudes of North America, including New Jersey. “These
‘prevailing westerlies’ shift north and south and vary in strength during the course of the
year, exerting a major influence on the weather throughout the State.”

In general, most areas in New Jersey receive 25 to 30 thunderstorms per year, with fewer
storms near the coast than farther inland. About 5 weak tornados occur each year
throughout the state.

Climate Zone

New Jersey is divided into five distinct climate regions, or zones. Differences in
geology, distance from the Atlantic Ocean, and prevailing atmospheric flow patterns
produce distinct variations in the daily weather between each of these regions. Figure 2.
New Jersey Climate Zones illustrates these climate zones. East Greenwich lies in the
Southwest climate zone.

Prevailing winds from the southwest characterize the Southwest climate zone, except in
winter when west to northwest winds dominate. High humidity and moderate
temperatures prevail when winds flow from the south or east.

According to the ONJSC, the Southwest climate zone has the longest growing season, on
average about 8 weeks longer than the North zone’s 155-day growing season. The date
for the last killing spring frost occurs early to mid- April, and the first frost in the fall
occurs early to mid- November. The close proximity to the Delaware Bay adds a
maritime influence to the climate of the region. This allows for the longer growing
season. East Greenwich continues to capitalize on this advantage - nearly one-third of
the Township’s acreage is used for agriculture. (See Land Use section for more detail).
This climate zone also has the highest average daily temperatures in the state.

This region receives less precipitation than the North and Central climate zones as there
are no orographic (mountain) features and it is farther away from the Great Lakes-St.
Lawrence storm track. The zone is far enough inland from the Atlantic Coast that it
avoids most impacts of coastal storms. Thus, it also receives less precipitation than the
Coastal zone (ONJSC, The Climate of New Jersey).
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New Jersey Climate Zones
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Figure 2. New Jersey Climate Zones
Source: ONJSC

Temperature and Precipitation

The ONJSC maintains temperature and precipitation data from monitoring stations
around the state. Some of these records go back to the 1890s. The ONJSC has compiled a
Southern New Jersey regional report, with values calculated from an average of monthly
temperatures and precipitation. Ten stations located throughout the Southern New Jersey
reporting region record these values. The Southern regional report includes all of
Middlesex, Mercer, Burlington, Camden, Gloucester, Salem, and Cumberland Counties,
and portions of Monmouth, Ocean, Atlantic, and Cape May Counties. This is the largest
reporting region, covering 56% of New Jersey. Figure 3, Figure 4, Figure 5 and Figure 6
show an overall upward trend in mean temperature and precipitation in the Southern New
Jersey region between 1895 and 2014. The long-term mean temperature average is 52.9°F
for the period 1895-2014 and the long-term mean total precipitation is 44.37 inches
(ONJSC, Monthly Precipitation in Southern New Jersey & ONJSC, Monthly Mean
Temperatures in Southern New Jersey). The trend towards higher mean temperature and
precipitation for the period 1895-2014 is also seen in the Northern New Jersey reporting
region and in New Jersey as a whole.
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*Yellow denotes preliminary data
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Southern New Jersey Annual Precipitation (1895-2014)

*Yellow denotes preliminary data
74.00

70.00

2001-2014 mean: 48.71"
66.00

1971-2000 mean: 46.00" \ l
62.00

- 1895-1970 mean: 43.67" \ / \ \
(7] .
Q
§ 54.00 \ / \ / \ l
_g 50.00 n Il \ / | I \/ I\
% 46.00 - / I o \/
S |
é_‘-’ 42.00 f1
38.00 - -
34.00
30.00
2500 mmmmmmmmmmmmmmmmmmmmmmmm
rrrrrrrrrrrr Ye.;r‘-.-.-.-‘-.-‘-.-mwm
Figure 5. Southern New Jersey Mean Annual Precipitation (1895-2014)
Source: ONJSC
Climate Trends - State: NJ, Climate Division: 02, Season: Annual
643
543

Prec I|',H[jli(\|1 {inche
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Local Historic Averages

Table 3 shows the monthly and annual historic averages for maximum, minimum and
mean temperatures for the Moorestown ONJSC station located near East Greenwich (19
miles away). These averages are computed for the period 1893-2012. The historic
average of annual mean temperatures for Moorestown is 53.4, slightly warmer than the
53.1 computed for the entire Southern New Jersey region with a similar historical
reporting period of 1895-2014. Mean temperatures by year are plotted in Figure 7, along
with the historic mean averages as stated in Table 3. Monthly and Annual Temperatures —
Historic Averages (°F) for Moorestown Station. Years with too little data to calculate a
reliable yearly average are omitted from the scatter plot.

Table 4 details monthly and annual historic averages for all precipitation and snowfall at
Woodstown station (11 miles from East Greenwich) for the 1948-2001 period. This
station has recorded an upward trend in precipitation and snowfall during the reporting
period. Historic annual mean precipitation and historic annual mean snowfall for
Woodstown is 43.78 and 17.02 inches, respectively. Annual precipitation and snowfall is
plotted for all available years in Figure 8, along with the historic mean averages.
Reliable data for precipitation and snowfall near East Greenwich is not available prior to
this period. As with temperature, years with too little data to calculate a reliable yearly
average are omitted from the scatter plot. The Woodstown station closed in 2003
(ONJSC, Historical Monthly Station Data).

A monitoring station opened in 1998 in Somerdale, New Jersey (12 miles from East
Greenwich) that measures snowfall and precipitation, however the data for snowfall is
spotty for the last five years. Table 5. Monthly and Annual Precipitation and Snowfall-
Historic Averages (Inches) for Somerdale Station details monthly and annual historic
averages for all precipitation and snowfall at Somerdale station for the 1998-2015 period.
Historic annual mean precipitation and historic annual mean snowfall for Somerdale is
49.23 and 23.08 inches, respectively. This represents a significant increase in the historic
annual mean precipitation and snowfall compared to the 1948-2001 period (represented
by Woodstown Station). Annual precipitation and snowfall is plotted for Somerdale
station for all available years in Figure 9. Annual Precipitation and Snowfall for
Somerdale Monitoring Station along with historic mean averages.

Table 3. Monthly and Annual Temperatures — Historic Averages (°F) for
Moorestown Station

| Jan | Feb | Mar| Apr| May| Jun | Jul | Aug | Sep | Oct| Nov| Dec | Annual

Moorestown (19 miles from East Greenwich Township) 1893-2012

Max 426 | 429| 52.6| 585|699 | 76.4| 81.3| 78.2| 73.6 | 62.8 | 52.5| 44.8 57.4

Min 215|184 | 32.8| 46.0| 546 | 64.7| 71.1| 68.4| 59.7 | 47.4| 39.9 | 27.0 49.9

Mean 323| 33.2|419| 52.0| 61.9| 70.6| 75.1| 73.4| 66.9| 56.0| 45.3| 35.4 53.4

Source: ONJSC
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Table 4. Monthly and Annual Precipitation and Snowfall— Historic Averages (Inches) for
Woodstown Station

‘ Jan | Feb ‘ Mar ‘Apr | May |Jun ‘ Jul |Aug | Sep ‘ Oct ‘ Nov | Dec |Annua|

Precipitation* Woodstown (11 miles from East Greenwich Township) 1948-2001

Mean | 3.35| 2.76 | 3.94| 358 | 3.75| 3.53| 4.23| 4.16| 3.83| 3.05| 3.51| 3.58| 43.78

Min 0.38| 0.72| 1.20| 092| 062| 031| 090| 1.20| 0.90| 0.24| 0.25| 0.18| 32.99

Max 841| 6.11| 800 | 8.19| 7.85| 8.48| 9.11| 11.38| 12.53| 6.50| 8.43 | 10.16 | 58.19

Snowfall Woodstown (11 miles from East Greenwich Township) 1948-2001

Jul| Aug| Sep| Oct| Nov Dec Jan Feb Mar | Apr| May Jun

Mean | 0.00| 0.00| 0.00| 0.06| 0.54| 291| 565| 495| 236| 0.29| 0.00| 0.00| 17.02

Min 0.00| 0.00| 0.00| 0.00| 0.00| 0O.00f 0.00| 0.00| O0.0O| 0.00| O.00| 0.00| 1.30

Max 0.00| 0.00| 0.00| 2.00| 6.80| 20.50| 22.30| 25.20 | 15.00| 4.00| 0.00 | 0.00| 52.50

*All precipitation includes the liquid equivalent of snowfall.
Source: ONJSC

Table 5. Monthly and Annual Precipitation and Snowfall— Historic Averages (Inches) for
Somerdale Station

‘ Jan | Feb ‘ Mar ‘Apr | May |Jun ‘ Jul |Aug | Sep ‘ Oct ‘ Nov | Dec |Annua|

Precipitation* Somerdale (12 miles from East Greenwich Township) 1998-2015

Mean | 3.61| 298| 454 | 3.90| 3.38| 511| 389 | 4.81| 444)| 440 3.20| 4.47| 49.23

Min 194 0.67| 1.02| 2.15| 048] 1.71| 131| 125| 0.67| 1.23| 0.84| 1.21| 37.02

Max 6.05| 6.67| 886 | 864 | 6.04| 13.01| 8.44| 18.18| 9.22| 9.04| 6.57| 9.96| 62.64

Snowfall Somerdale (12 miles from East Greenwich Township) 1998-2015

Jul| Aug| Sep| Oct| Nov Dec Jan Feb Mar | Apr| May Jun

Mean | 0.00| 0.00| 0.00| 0.00| 0.00| 490| 5.40| 9.80| 290| 0.30| 0.00| 0.00| 23.10

Min 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.80| <0.10| <0.10| 0.00| 0.00| 0.00| 3.60

Max 0.00| 0.00| 0.00| <0.1| 0.40| 19.90| 15.90| 41.40| 11.40| 2.80| 0.00 | <0.10 | 63.50

*All precipitation includes the liquid equivalent of snowfall.
Source: ONJSC
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Current Normals

Table 6. Monthly Station Normals 1981-2010 Moorestown Station shows the maximum,
minimum and mean temperatures; and mean precipitation normals, or averages, for the
30-year period from 1981-2010. (ONJSC, Monthly Station Normals).

Table 6. Monthly Station Normals 1981-2010 Moorestown Station

|Jan |Feb |Mar |Apr |May |Jun |Ju| |Aug |Sep |Oct |N0v |Dec |Ann
Temperature Normals (Deg F) 1981-2010

Mean 32.9 [35.7 |43.7 |53.6 [62.9 [72.2 [76.5 [74.5 |67.4 |56.3 |46.5 [36.9 |54.9
Maximum 42.8 |46.8 |56.0 |67.1 |76.7 |85.3 |89.1 |87.0 |80.1 |69.0 |57.6 |46.8 |67.0
Minimum 22.9 |24.6 |31.4 |40.2 |49.0 |59.1 |63.9 |62.0 |54.7 |43.6 |35.3 |27.1 |42.8

Precipitation Normals (Inches) 1981-2010

Precipitation 13.62 [2.76 [4.44 [4.00 [4.25 |4.18 |5.00 |4.60 |4.11 [3.79 [3.45 [4.02 |48.22
Normal = 30-year average 1981-2010
Source: ONJSC

Comparison of Current Normals with Historic Averages

Table 7 compares the annual historic averages for the Moorestown station against the
current normals (i.e., the averages for the 30-year period 1981-2010) for temperature and
precipitation. In all categories, the current normals exceed the historic averages.
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Table 7. Historic Averages versus Current Normals
Annual Historic Averages 1893-2013 vs Annual Station Normals 1981-2010
Moorestown Station

Historic Avg. Current Normals* Difference
Temperature (°F)
Max 57.4 67.0 +9.6
Min 49.9 42.8 +7.1
Mean 53.4 54.9 +1.5
Precipitation (Inches)
Mean 44.78 48.22 +3.44

*Current Normals = 30- year average for period 1981-2010
Source: ONJSC

Extreme Phenomena

Tropical Cyclones

According to the National Oceanic and Atmospheric Administration (NOAA), tropical
cyclones are rotating, organized systems of clouds and thunderstorms that originate over
tropical or subtropical waters. Tropical cyclones have four major levels, increasing in
severity: tropical depression, tropical storm, hurricane and major hurricane. Storms may
start out as major hurricanes and weaken in strength as they travel and hit landfall. The
season generally runs from spring through fall, with most activity for the mid-Atlantic
states occurring in August and September.

Tropical cyclones tend to bypass New Jersey due to its protective location slightly west
of coastal outcrops to the south and north. When they do affect New Jersey, they are
more apt to affect coastal areas, although a few have traveled inland

Notable recent tropical cyclones affecting East Greenwich Township include Hurricane
Floyd in September 1999, Tropical Storm Hanna in September 2008, Hurricane Irene in
August 2011, and Hurricane Sandy in October 2012:

e Hurricane Floyd — Heavy rains and flooding were experienced throughout the
State. Monthly rainfall totals for September 1999 ranged from 7.1 to 14.1 inches.
Minor to moderate tidal flooding occurred along the Delaware River in
Gloucester County.

e Tropical Storm Hanna — Heavy rains and strong winds were felt throughout New
Jersey. Rain totals for the storm ranged from 2-5 inches throughout the state.
The strongest winds occurred in southern New Jersey and the highest reported
gust was 58 mph. The combination of strong winds and heavy rain caused weak
trees and tree limbs to be knocked down throughout the state.

e Hurricane Irene — Widespread tree damage due to strong winds occurred in every
county in New Jersey. Peak wind gusts averaged around 50 mph inland. In
Gloucester County, a 61-year-old woman suffered a head injury after being struck
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by a tree. Moderate tidal flooding occurred along the Delaware River in
Gloucester County.

e Hurricane Sandy — Widespread tree and flooding damage occurred in every
county in New Jersey. Rain totals for the storm were as high as 5.23 inches in
Glouceseter County. Peak winds were 53 mph in Gloucester County. In southern
New Jersey, the majority of reported damage was flooding related. Heavy rain
exacerbated moderate to major tidal flooding along the Delaware River in
Gloucester County.

Trend Comparison: For 2012, both the frequency and the accumulated energy (duration
and strength) of tropical cyclones in the Atlantic Basin exceeded 1981-2010 averages. In
October 2012, there were five reported storms (two reaching hurricane status) against a
historic average of two. For the year, the accumulated cyclone energy exceeded the
average by 30%. (NOAA. National Climactic Data Center).

Macrobursts

On June 23, 2015, East Greenwich experienced a macroburst during a severe
thunderstorm that extended to much of southern New Jersey. Sustained wind speeds as
high as 85 mph were confirmed in the Township. A macroburst is defined by the
National Weather Service as “a convective downdraft with an affected outflow area of at
least 2 Y2 miles wide and peak winds lasting between 5 and 20 minutes...(macrobursts
are) not associated with rotation, differentiating them from tornadic winds.” Macrobursts
are capable of causing tornado-force damage.

East Greenwich was considered to be the hardest hit part of Gloucester County. Some of
the most significant damage occurred along East Cohawkin Road near Pine Mill Road
and along Kings Highway, just north of East Cohawkin Road. Power poles and trees
were toppled onto these roads, making them impassable. In general, downed trees, power
poles and debris were extensive throughout the Township (NWS- Philadelphia, Severe
Thunderstorms).

The damage across southern New Jersey from this thunderstorm and macroburst was
severe enough to prompt the State’s request for a Major Disaster Declaration for Atlantic,
Burlington, Camden, and Gloucester Counties. Federal assistance was approved and
funds have been made available to reimburse county and municipal agencies for all
emergency work and repairs completed in response to the storm. Total damage for these
four counties was estimated at $15 million, and was far costlier in many municipalities
than the damage experienced during Hurricane Sandy in 2012 (Gloucester Township
Patch, June 23 Storm). This was the strongest macroburst in Gloucester County in
recorded history (NOAA).

Landslides

Landslides in New Jersey have generally occurred in the northern and central parts of the
state and include slumps, debris flows, rockfalls and rockslides. They are not as common
as in other parts of the country. Of the 278 landslides recorded in New Jersey by NJGS
from 1887 to July 2015, nearly 8% (21) occurred during the heavy rains of hurricane
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Irene in August 2011. There are no recorded landslides in East Greenwich and or all of
Gloucester County (NJGS, Landslides in New Jersey).

Earthquakes

NJGS also maintains a database of recorded earthquakes in New Jersey — totaling 189 as
of August 2015. They occur more frequently along the fault lines in north-central New
Jersey than in other parts of the state. These earthquakes are generally minor in nature,
often registering in the category of micro quakes. The strongest earthquake epicentered in
New Jersey, with a magnitude of 5.3, occurred in 1783 in Rockaway Township, Morris
County (NJGS, Earthquakes Epicentered in New Jersey). The strongest earthquakes felt
in New Jersey had a magnitude of 8.0-8.8 and were epicentered in New Madrid, Missouri
(USGS, New Jersey Earthquake History).

In New Jersey damage from earthquakes is rare or minor. According to the United States
Geological Survey (USGS), on a scale of 0-100%, the section of New Jersey where East
Greenwich is located has a relatively low seismic hazard ranking of between 6-10%
(USGS, New Jersey 2014 Seismic Hazard Map). The baseline for the hazard ranking is
the levels of horizontal shaking that have a 2-in-100 chance of being exceeded in a 50-
year period. Shaking is expressed as a percentage of the acceleration of a falling object
due to gravity. Maps available from the USGS can “form the basis for seismic design
provisions of building codes, insurance rate structures, earthquake loss studies, retrofit
priorities, and land-use planning” (USGS, United States National Seismic Hazard Maps).

Earthquakes are measured in terms of their magnitude and intensity. Magnitude describes
the relative size and the energy released during an earthquake (when one block or rock,
e.g., along a fault line, slips over another, causing the ground to vibrate). The magnitude
scale begins at 0 and the highest magnitude ever recorded was 9.5. Intensity “is based on
the observed effects of ground shaking on people, buildings, and natural features. It
varies from place to place within the disturbed region depending on the location of the
observer with respect to the earthquake epicenter,” or origin. Generally, the intensity of
an earthquake correlates with its magnitude, with a higher level intensity occurring at or
near the epicenter (origin) of a higher magnitude earthquake. The intensity scale ranges
from | to VIII or higher. Intensities of VI (felt by all, frightening but damage slight) or
VIl (damage negligible in buildings of good design and construction) are generally
associated with a magnitude in the 5 range. Intensities of IV (felt by nearly everyone;
some shaking, cracking of walls, standing cars rocked) or V (felt by everyone) are
generally associated with magnitudes in the 4 range (USGS, The Severity of an
Earthquake).

Of the 189 earthquakes recorded in the NJDEP database, over 60% had a magnitude of
2.0 or less and only 2 earthquakes had magnitudes greater than 4.0. Anything at a
magnitude of 2.0 or below is considered a “micro earthquake.” Table 8 shows the
magnitude summary for New Jersey (NJGS, Earthquakes Epicentered in New Jersey).
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Table 8. Magnitude Summary for Earthquakes in New Jersey

Range Count % of Total
2 & under 116 61.38%
2.1-3.0 60 31.75%
3.1-4.0 11 5.82%
4.1-5.0 1 0.53%
>5.0 1 0.53%
Total 189 100.00%
Source: NJGS

Figure 10 shows the frequency of earthquakes in New Jersey for the last 30 years with
complete data, from 1984-2014. The highest annual count was 13 in 1984, and no
earthquakes were reported in either 1985 or 2000 (NJGS, Earthquakes Epicentered in

New Jersey).

Earthquakesin New Jersey
1984-2014

# of Earthquakes

Figure 10. Earthquakes in New Jersey
Source: NJGS

Earthquakes epicentered near East Greenwich are listed in Table 9. The strongest of these
occurred in 1973 about 13 miles southwest of East Greenwich and had a magnitude of
3.5. The second strongest magnitude was 3.4, in 1939, 18 miles southeast of the
Township. All of the other earthquakes in the vicinity of East Greenwich had magnitudes
of 3.0 or less (see Figure 11 Magnitude of Earthquakes in East Greenwich & Vicinity).
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No earthquakes have been recorded within the Township’s boundaries.

The closest

earthquake occurred in 2004 and was epicentered 10 miles northeast of East Greenwich,
in Bellmawr Borough, New Jersey, with a magnitude of 2.1 (NJGS, Earthquakes
Epicentered in New Jersey).

Table 9. Earthquakes Epicentered near East Greenwich 1939-2014

Date Lat Long Magnitude Municipality County Dist.
(mi)
11/15/1939 39.580 -75.050 3.4 Franklin Twp Gloucester | 18
2/28/1973 39.690 -75.440 3.5 Carneys Point Twp Salem 13
7/10/1973 39.700 -75.400 2.6 Oldmans Twp Salem 11
8/30/1980 39.840 -74.860 3.0 Medford Twp Burlington | 20
10/23/1990 39.511 -75.505 2.9 Elsinboro Twp Salem 25
9/29/1991 39.848 -75.031 2.2 Somerdale Boro Camden |11
2/26/1993 39.876 -74.942 25 Cherry Hill Twp Camden |17
3/25/1998 39.464 -75.519 1.9 | Lower Alloways Creek Twp Salem 28
3/22/2004 39.866 -75.063 2.1 Bellmawr Boro Camden |10
12/17/2004 39.639 -75.414 2.0 Mannington Twp Salem 15
7/01/2009 39.644 -75.483 2.8 Pennsville Twp Salem 17
11/23/2012 39.789 -75.016 2.2 Gloucester Twp Camden |12
6/19/2014 39.819 -75.006 1.0 Laurel Springs Boro Camden |12
Source: NJGS 2015
Magnitude of Earthquakes in East
Greenwich and Vicinity 1939-2014
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Figure 11. Magnitude of Earthquakes in East Greenwich and Vicinity
Source: NJGS
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Climate Change

In 2013, the International Panel on Climate Change (IPCC) released its Fifth Assessment
Report (AR5) on climate change. This report states that greenhouse gas emissions,
primarily those that occur as a result of human activity, have increased the Earth’s mean
surface temperature from approximately 0.6°C (33.08) to 0.7°C (33.26) over the period
1951 to 2010. (IPCC,Climate Change 2013). The Union of Concerned Scientists has
indicated that temperatures in the Northeast are likely to rise in winter and summer over
the next several decades. Without a reduction in CO; and other greenhouse gas emissions
(GHGs), average temperatures may rise by up to 14°F. Studies have predicted that by the
end of this century the New York City region and cities such as Trenton could experience
more than 20 days per summer with temperatures above 100°F (Union of Concerned
Scientists, Confronting Climate Change in the U.S. Northeast).

This warming trend can have impacts on the health of humans and the environment. The
predicted effects on humans include heat stress, increased particulates in the air we
breathe and increased occurrences of insect-spread diseases such as West Nile virus in
the winter season of northern climates. Ecosystem repercussions include changes to the
water cycle, with the following potential consequences: loss of critical habitat, further
stressing some already threatened and endangered species; impacts on water supply and
agriculture; more intense rain events; more frequent periods of extended dryness; and
continued increases in fires, pests, disease pathogens, and invasive weed species.
(NJDEP, Climate Change in New Jersey).

A greenhouse gas (GHG) is defined by the NJDEP as:

“an atmospheric gas that slows the rate at which heat radiates into space, thus
having a warming effect on the atmosphere. GHGs include water vapor, carbon
dioxide (CO;), methane (CH,), nitrous oxide, chlorofluorocarbons (CFCs),
hydrofluoroccarbons (HFCs) and some other halogenated gases.”

To address the effects of GHGs, New Jersey enacted the Global Warming Response Act
in 2007. This law requires:

e stabilization of statewide GHGs to 1990 levels by 2020, and

e a further reduction to 80% below 2006 levels by 2050 (NJDEP, Greenhouse Gas
Emissions).

According to the NJDEP, New Jersey must meet these limits in order to avoid the most
damaging impacts of climate change. In 2012, the latest year for which major sector
estimates are available, total estimated emissions were 104.6 million metric tons of CO,
equivalent (MMTCOe), below the 1990 baseline and 2020 target of 125.6 MMTCOe.
The 2050 goal is much more ambitious: to be 80% below the 2006 level, or
approximately 25.5 MMTCOe (Rutgers Climate Institute, 2012 Update to New Jersey’s
Statewide Greenhouse Gas Emissions Inventory).

In December 2011, the state revised its Energy Master Plan, which is the strategic vision
for the use, management, and development of energy in New Jersey over the next decade.
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Because fossil fuels like coal, oil and natural gas are the largest sources of GHGs in the
state, the Energy Master Plan serves as the platform for discussions about how New
Jersey can meet the Global Warming Response Act’s 2050 greenhouse gas limit.
(NJDEP, Meeting New Jersey’s Greenhouse Gas Limits).

The transportation sector continues to be the major contributor to GHGs (46.3% in 2012)
and vehicle miles traveled continue to increase while fuel efficiencies have leveled off. In
2012, electricity generation was the second largest contributor, at 20.9%, followed by
residential at 12.1%, industrial at 10.3%, and commercial at 10.1%. Highly warming
gases, waste management and land clearing contributed another approximately 13%,
while terrestrial carbon sequestration (forests absorbing carbon) provided an offset of -
7.9% (Rutgers Climate Institute, 2012 Update to New Jersey’s Statewide Greenhouse
Gas Emissions Inventory).

The Sustainable Jersey program is a certification program that acknowledges
communities that complete qualifying actions toward sustainability. East Greenwich is a
participating community that has already received a bronze certification. Among the
qualifying actions are a number of Greenhouse Gas initiatives that can be undertaken by a
municipality, all viewable at http://www.sustainablejersey.com. The Greenhouse Gas
initiatives the Township has already taken under the Sustainable Jersey Program include:

e Green Purchasing Program — In 2014, the Township implemented a purchasing
policy to purchase Energy Star® rated products in every instance that they are
available.

e Energy Audits and Upgrades — $35,526 in lighting upgrades were made to the
Municipal Building in 2011 and $54,523 in gas measures were made in 2012. A
full energy audit was not deemed necessary since the building is relatively new
construction (2000)

e Non-Mandated Materials Recycling — In 2013, the Township began an active
partnership with Goodwill to recycle textiles and e-waste. (Sustainable Jersey).

On an individual level, rebates on energy efficient alternatives for household appliances,
heating, cooling and alternative energy systems are available through New Jersey’s Clean
Energy Program (NJCEP), administered by the New Jersey Board of Public Utilities.
Commercial, industrial and local government programs are also available at
http://www.njcleanenergy.com (NJCEP).

Municipal Clean Energy Initiatives

On December 28, 2012, East Greenwich Township adopted Ordinance 34-2010, adding
Chapter 16.85, “Renewable Energy Facilities,” to its municipal code. This section:

e permits small wind and solar energy systems given that these are accessory uses
to a lot’s primary designated use. This includes residential solar panels on roofs
and/or small wind and solar energy systems on farms, given that any systems do
not interfere with the primary use of the land.
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e sets forth the requirements for installation of solar panels and small wind systems.
Separate requirements apply to different zoning districts.

e Provides flexibility within specified zoning districts to permit commercial solar
energy systems as a principal use on properties, given certain requirements are
satisfied.

Chapter 16.30, “Energy Conservation,” also addresses consideration of renewable
energy:

e §816.30.010. “Street Orientation.” Streets should have an east-west orientation to
the greatest extent possible in order to provide for orientation of buildings to the
south and thereby encourage the use of solar energy systems.

e 8§816.30.020. “Design Considerations.” All development should be designed to
encourage energy conservation, by taking advantage of southerly exposures and
by assuring that buildings have sufficient solar access to the maximum extent
possible.

The municipal code can be accessed from the Township website at
https://www.municode.com/library/nj/east greenwich township/codes/code of ordinanc
€s.
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AIR

Air Quality

Air quality in East Greenwich Township and New Jersey is carefully monitored by the
NJDEP through various regional collection stations that ensure air quality standards are
meeting the national standards set by the Clean Air Act. The pollutants measured in the
air can vary greatly over the course of a year and even from day to day, depending on
weather conditions and traffic patterns. The local air testing stations in New Jersey
measure maximum pollutant concentration, assess population exposure, determine the
impact of major pollution sources, measure background levels, determine the extent of
regional pollutant transport, and measure secondary impacts in rural areas. The
information gathered is transmitted in real time and consolidated in yearly reports to
ensure that both State and National Clean Air Standards are met (NJDEP-BAQP, What
We Do).

Air Quality: National Clean Air Standards

In 1970, the federal government passed the Clean Air Act, setting standards to be met
throughout the country. The Act was amended in 1990, with focus on four areas of
pollution: acid rain, urban air pollution, toxic air emissions, and stratospheric ozone
depletion. The amendment also introduced a permits program for polluting entities and
strengthened enforcement.

Under the Act, it is the responsibility of the US Environmental Protection Agency
(USEPA) to set National Ambient Air Quality Standards (NAAQS) for six common
pollutants (ozone, carbon monoxide, sulfur dioxide, lead, nitrogen dioxide and fine
particulates) and the responsibility of each state to develop State Implementation Plans
(SIPs) to attain and maintain these standards (USEPA, Clean Air Act). In New Jersey, that
role is assigned to the NJ Department of Environmental Protection (NJDEP) Division of
Air Quality (DAQ) and its Bureau of Air Monitoring (BAM), which monitors the State’s
ambient air monitoring network.

Regional / Local Statistics

The State uses the air quality data from its air monitoring network to determine which
areas are in compliance with NAAQS as well as overall trends in air pollution levels. The
NJDEP produces yearly reports but also provides real-time reporting through its Air
Quality Index website (www.njaginow.net). Although there are monitoring sites
throughout the state, each site measures a limited set of pollutants; no one site tracks
them all.

The six pollutants for which standards have been set by the EPA — ozone, sulfur dioxide,
carbon monoxide, nitrogen dioxide, particulate matter, and lead — are known as criteria
pollutants. Over the period 1990-2010, total emissions of these air pollutants have
decreased by more than 41 percent nationally (USEPA, 40™ Anniversary).
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In New Jersey, according to the NJDEP DAQ website, air quality has improved
significantly over the last 40 years since the first Earth Day, in 1970, but still exceeds the
current NAAQS standards for ozone throughout the state and for fine particulates in
urban areas (13 counties). New Jersey has attained NAAQS compliance status for sulfur
dioxide (except for a portion of Warren County), lead, carbon monoxide and nitrogen
dioxide standards.

Additional air pollutants that may cause adverse health effects but are not criteria
pollutants are referred to as Hazardous Air Pollutants (HAPS) or air toxics. The NJDEP
DAQ also regulates the emissions of these HAPs. For many toxins the State has set its
own standards, with stricter requirements than the EPA.

Criteria Pollutants

Each of the six criteria pollutants is discussed below. In the discussions of the individual
criteria pollutants, primary standards provide public health protection, including
protecting the health of "sensitive" populations such as asthmatics, children, and the
elderly and secondary standards provide public welfare protection, including protection
against decreased visibility and damage to animals, crops, vegetation, and buildings
(USEPA Air and Radiation, NAAQS). Information on national and state standards and
localized air monitoring results are provided based on 2013 data from NJDEP’s Air
Quiality Index website, www.njaginow.net. Data from the 2013 was the latest available
data at time of publication. Each criteria pollutant, except lead, has a 2013 NJDEP
Report Summary.

Ozone

Ozone (O3) is defined by the NJDEP 2013 Ozone Summary as a gas that consists of three
oxygen atoms. In the upper atmosphere, where it occurs naturally, it offers protection
from harmful ultraviolet rays. But at ground level it can have adverse health effects.
Ground-level ozone is monitored from April through October because its formation, from
nitrous oxide (NOy) and volatile organic compounds (VOCs), requires the presence of
sunlight and heat. Therefore, as a result of the sunlight and heat necessary for ground-
level ozone production, measurements are taken between April 1% and October 31%. Hot,
dry summers result in more ozone than cool, wet ones.

The NAAQS for ground level ozone concentrations is 0.075 ppm. Attainment of the
NAAQS is determined by taking the average of the 4™ highest daily maximum 8-hour
average concentration that is recorded each year for three years. New Jersey standards
are based on 1-hour averaging, with primary standards set at 0.12 ppm and secondary
standards set at 0.08 ppm. They are not as stringent as the NAAQS.

To date, the effort to lower ozone concentrations has focused on reducing emissions of
VOCs. However, improvements have leveled off in recent years, especially with respect
to maximum 8-hour average concentrations. According to the NJDEP report, significant
further improvements will require reductions in both VOCs and NOy. Levels of NOy in
New Jersey are largely affected by emissions from upwind sources outside New Jersey.
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Statewide, New Jersey is classified as a “marginal” ozone non-attainment area for
NAAQS for the 2011-2013 period, with an overall score between 0.85 and 0.92ppm. The
ozone monitoring station at Clarksboro (in East Greenwich Township) reported ozone
levels of 0.84ppm, exceeding the 0.75ppm NAAQS for the 2011-2013 three year
monitoring period. Clarksboro reported a total of 2 days above the 0.75ppm standard, as
shown in Table 10 (NJDEP, Ozone Summary).

Table 10. Ozone — 2013 NJDEP Monitoring Site Data

Avg. of 4th Highest # Days in 2013
8-Hr Avgs 2011-2013 with 8-Hr Avg

Monitoring Site (ppm) Above .075ppm
Clarksboro 0.084 2
NAAQS 0.075

Source: NJDEP 2013 Ozone Summary

Sulfur Dioxide

NJDEP’s 2013 Sulfur Dioxide Summary defines SO, as “a heavy, colorless gas with a
suffocating odor that easily dissolves in water to form sulfuric acid. SO, gases can be
formed when fuels containing sulfur are burned, or when gasoline is extracted from oil.”
Most of the sulfur dioxide released into the air comes from electric utilities, followed by
fossil fuel combustion, industrial processes, non-road equipment and on-road vehicles.

Sulfur dioxide reacts with other gases and particles in the air to form sulfates that can be
harmful to people (particularly children, the elderly and asthmatics) and the environment.
Sulfur dioxide can also combine with other substances in the atmosphere to form acid
rain, which damages forest, crops and aquatic environments and decays building
materials.

There are several standards for monitoring SO, ranging from 1-hour to annual averaging.
In June 2010, based on its review of the air quality standard for oxides of sulfur, the
USEPA established a new 1-hour NAAQS for SO, at a level of 75 parts per billion (ppb),
and revoked the 24-hour average and the annual average NAAQS. The USEPA did not
revoke the 3-hour secondary NAAQS. The new 1-hour standard is based on the 3-year
average of the annual 99" percentile of 1-hour daily maximum concentrations. New
Jersey’s standards differ slightly from national standards, as shown in Table 11. National
and New Jersey Ambient Air Quality Standards Sulfur Dioxide
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Table 11. National and New Jersey Ambient Air Quality Standards
Sulfur Dioxide

ppm = parts per million; ppb = parts per billion; yg/m3 = micrograms per cubic meter

Averaging Period Type New Jersey National®
12 — month average | Primary 80 pg/m® (0.03 ppm) --

12 — month average | Secondary 60 pg/m® (0.02 ppm)

24 — hour average Primary 365 pg/m® (0.14 ppm) --

24 — hour average Secondary 260 pg/m® (0.10 ppm)

3 — hour average Secondary 1300 ug/m® (0.5 ppm) 0.5 ppm
1 — hour average” Primary 75 ppb

a— National standards are block averages rather than moving averages.

b — Final rule signed June 2, 2010 and effective on August 23, 2010. To attain this
standard, the 3-year average of the 99« percentile of the daily maximum 1-hr
average at each monitor within an area must not exceed 75 ppb.

Source: NJDEP 2013 Sulfur Dioxide Summary

Regulations requiring the use of low sulfur fuels in New Jersey have been effective in
lowering SO, concentrations. The only monitoring site in New Jersey that recorded
exceedances of the SO, NAAQ standards during 2013, was the Columbia WMA
monitoring site (78 miles from East Greenwich),with 1-hour and 3-hour maximum
averages of 91 ppb and 0.059 ppm, respectively . Table 12. Sulfur Dioxide - 2013 NJDEP
Monitoring Site Datashows data for the two monitoring sites closest to East Greenwich
Township that capture SO, data. Data from both sites shows levels well below the
NAAQS (NJDEP, Sulfur Dioxide Summary).

Table 12. Sulfur Dioxide - 2013 NJDEP Monitoring Site Data

3-Year Avg. of
99" %-ile
of Daily Max 3-Hour
Monitoring Site 1-Hour Avg (ppb) Avg Max (ppm)
Camden Spruce (c.11 mi) * 0.0160
Brigantine (c. 54 mi) 6.2 0.0064
NAAQS 75 0.50

* Three-year data unavailable.
Source: NJDEP 2013 Sulfur Dioxide Summary

Carbon Monoxide

According to the NJDEP 2013 Carbon Monoxide Summary, vehicles, construction
equipment, boats and other engines are the predominant contributors of carbon monoxide
(CO) emissions nationwide. Boilers, incinerators and forest fires also contribute. This
colorless, odorless and poisonous gas is formed when carbon in fuels is not burned
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completely. Exposure most often causes headaches and nausea; the threat to health is
most serious in people with cardiovascular disease.

There are two national primary standards for carbon monoxide in ambient air. They are a
maximum 1-hour average concentration and a maximum 8-hour average concentration.
These levels are not to be exceeded more than once in any calendar year. There are no
national secondary standards for CO at this time. New Jersey also has standards for CO,
and they are based on different units (milligrams per cubic meter as opposed to parts per
million), and the state standards are not to be exceeded more than once in any 12-month
period. Despite using different units, New Jersey’s primary standards are equal to the
national primary standards. The state has set secondary standards for CO at the same
level as its primary standards (see Table 13. National and New Jersey Ambient Air
Quality Standards for Carbon Monoxide).

Table 13. National and New Jersey Ambient Air Quality Standards for
Carbon Monoxide

mg/m® = milligrams per cubic meter; ppm = parts per million

Averaging Period Type New Jersey National
1-Hour Primary 40 mg/m® (35 ppm) 35 ppm
1-Hour Secondary 40 mg/m® (35 ppm) ----
8-Hour Primary 10 mg/m® (9 ppm) 9 ppm
8-Hour Secondary 10 mg/m® (9 ppm)

Source: NJDEP 2013 Carbon Monoxide Summary

According to the NJDEP report, “carbon monoxide levels have improved dramatically
over the past 20 years. The last time the CO standard was exceeded in New Jersey was in
January of 1995, and the entire state was officially declared as having attained the CO
standard on August 23, 2002.” Because on-road vehicle emissions are the major
contributor to CO levels, there is a variation throughout the day, with the highest peaks
occurring between 7 to 8 am, and another, lower but more extended, rise between 4 and 8
pm.

The CO monitoring station closest to East Greenwich, is in Camden on Spruce Street, and
has 2013 CO concentrations well below the NAAQS (see Table 14. Carbon Monoxide -
2013 NJDEP Monitoring Site Data). Most CO monitoring stations are located in high
traffic areas in northeastern New Jersey. All stations have CO statistics well below the
national and state standards (NJDEP, Carbon Monoxide Summary).

Table 14. Carbon Monoxide - 2013 NJDEP Monitoring Site Data

Maximum Maximum
1-Hr Avg 8-Hr Avg
Monitoring Site (ppm) (ppm)
Camden Spruce St. (c. 11mi) 1.8 1.3
NAAQS 35 9

Source: NJDEP Carbon Monoxide Summary 2013
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Nitrogen Dioxide

According to the NJDEP 2010 Nitrogen Dioxide Summary, nitrogen dioxide (NO,) is a
reddish-brown, highly reactive gas that is formed in the air through the oxidation of nitric
oxide (NO). When it reacts with other chemicals, it can form ozone, particulate matter
and other contributors to acid rain and haze. Oxides of nitrogen (NOy) are combinations
of gases comprising mostly NO, and NO. They are emitted from fuel-related sources,
which include vehicle exhaust, the burning of coal, natural gas and oil, industrial
processes such as welding, and household gas stoves and heaters. Because the bulk of
NO;, emissions come from vehicle exhaust, levels are highest during morning and
afternoon rush hours.

NO; can aggravate or cause respiratory illness and prolonged exposure can permanently
damage the lungs. It can irritate the eyes, nose, throat and lungs and cause nausea and
tiredness. The environmental effects of nitrogen oxides can include changes in the
composition of flora in wetland and terrestrial ecosystems, acidification of freshwater
bodies, eutrophication of estuarine and coastal waters, increases in levels of toxins
harmful to aquatic life, and visibility impairment.

The levels for the national and state standards are the same; however, national standards
are based on calendar year averages, while state standards apply to any 12-month period.
There is an additional national standard for 1-hour averaging periods. An area meets the
new 1-hour NO, standard when the 3-year average of the 98" percentile of the daily
maximum NO, concentrations measured is less than this standard. Table 15. National
and New Jersey Ambient Air Quality Standards provides a summary of the NO,
standards.

Table 15. National and New Jersey Ambient Air Quality Standards
for Nitrogen Dioxide (NO,)

ppm = parts per million; yg/m3 = micrograms per cubic meter

Averaging Period | Type New Jersey National

12-month average | Primary 100 pg/m® (0.053 ppm) ---

Annual average Primary --- 0.053 ppm (100 pg/m®)
12-month average | Secondary | 100 pg/m® (0.053 ppm) ---

Annual average Secondary --- 0.053 ppm (100 pg/m®)
1-hour average Primary --- 0.100 ppm (190 pg/m®)

Source: NJDEP 2013 Nitrogen Dioxide Summary

NO; concentrations in New Jersey have fallen steadily from an average of 0.040 ppm in
1975 to 0.014 ppm in 2013. No New Jersey stations exceeded the NAAQS for NO; in
2013. Table 16. Nitrogen Dioxide (NO2) — 2013 Monitoring Site Data shows data for the
two monitoring sites closest to East Greenwich that capture NO, data.
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Table 16. Nitrogen Dioxide (NO,) — 2013 Monitoring Site Data

1-Hr Avg., 2011-2013
98th %-ile (ppm)

Monitoring Site 12-Mo Avg (ppm)

Camden Spruce St (c.11 mi) * 0.012
Millville (c. 29 mi) * 0.006
NAAQS 0.100 0.053

*3 year data unavailable Source: NJDEP 2013 Nitrogen Dioxide Summary

Particulate Matter

Particulate matter can be any manmade or natural particles found in the air, such as dust,
dirt, smoke, sea salt and liquid droplets. At any size, these particles can affect the
environment. The total of all particles, of whatever size, is referred to as “Total
Suspended Particulates” (TSPs). Particles less than 10 micrometers in diameter (PMyp)
are called “Inhalable Particulates” because they can be inhaled into and accumulate in the
respiratory system. Particles less than 2.5 micrometers (PM, ), called “Fine Particulates,”
are believed to pose the greatest health risk. At greatest risk are children, the elderly, and
individuals with heart and lung diseases, such as asthma.

NAAQS for both Inhalable Particulates (PMjp) and Fine Particulates (PM, ) are set at the
same level for both primary and secondary standards. Although the EPA abandoned
standards for TSPs in favor of the smaller PMy, and PM, 5 particulates, New Jersey still
maintains TSP standards, as shown in Table 17. National and New Jersey Ambient Air
Quality Standards. For PM,s standards, an annual concentration for a given site is
calculated by averaging the annual mean concentrations for the 3 most recent consecutive
calendar years, in this case 2011-2013. Similarly, the 24-hour concentration for a given
site is calculated by averaging the 98th percentile 24-hour concentrations for each year
for the same 3-year period. For PMy, standards, the concentrations are simply calculated
as the annual mean and the highest 24-hour average PM; concentrations.

Table 17. National and New Jersey Ambient Air Quality Standards for Particulate

Matter
Micrograms Per Cubic Meter (yg/m3)

Standard Averaging Period Type National New Jersey

12-Month? Primary 75 pg/m?
Total Suspended 24-Month Primary - 260 pg/m®
Particulates 3 3
(TSP) 12-Month Secondary --- 60 pg/m

24-Month Secondary 150 pg/m®
Inha_lable Annual’ Primary & Secondary 50 ug/m®
(P;I\r/fll(;;ﬂates 24-Hr Primary & Secondary 150 pg/m’
Fine Particulates Annual’ Primary & Secondary 12.0 pg/m®
(PM25) 24-Hr Primary & Secondary 35 ug/m®

a —Annual Geometric Mean

b —Annual Arithmetic Mean

Source: NJDEP 2013 Particulate Summary
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The particulate matter monitoring network has been in place in New Jersey since 1999.
Thirteen years of sampling has shown a noticeable decline in fine particulate
concentrations. All areas of the state are in attainment for the both the annual PMyg
standards and the 24-hour standards. All areas of the state were also in attainment for
both the annual and 24-hour standards of PM;s. Table 18. Particulate Matter — 2013
Monitoring Site Data shows data for the four monitoring sites closest to East Greenwich
that capture PM, s and PMy, data (NJDEP, Particulate Summary).

Table 18. Particulate Matter — 2013 Monitoring Site Data

PM; 5 PMjig
Monitoring Site 2011-2013 24- 2011-2013 Highest 24- | Annual Avg.
Hour 98th %-ile Annual Avg. hr Avg. (1g/m?)
Avg. (ug/m®) (ug/m®) (ug/m®)

Camden Spruce St* (c.11 mi) * *
Pennsauken (c.15 mi) 21 9.3
Gibbstown (c.3 mi) 23 9.3
Camden (c.11 mi) 51 24

NAAQS 35 12 150 50

*site does not have enough data to calculate 2011-2013 design values
Source: NJDEP 2013 Particulate Summary

Lead

Lead is a hazard to the health of humans and the environment, whether the source is lead
in the air, in paint on walls, in our water, or in our soils. When taken into the body, lead
circulates via the blood and accumulates in the bones. It affects the oxygen carrying
capacity of the blood and can negatively affect the nervous system, kidneys, immune
system, reproductive, developmental and cardiovascular systems. It most commonly
causes neurological effects in children and cardiovascular effects in adults. On a
secondary level, lead from the air or water bodies may accumulate in soils and sediments,
adversely affecting biodiversity.

According to the EPA, taking lead out of on-road motor vehicle gasoline has been the
primary reason for a decline in lead in the air. Between 1980 and 2013 the EPA reported
a 92% decrease in average national ambient air concentrations. Contributors to lead in the
air today include ore and metals processing and leaded aviation fuel. The primary and
secondary NAAQS for lead are presently set at 0.15 pg/m®, measured on a rolling three
month average (USEPA, Lead in Air).

The NJDEP has data for New Jersey stations monitoring lead in the air from 1990 to
1995-96. Although some stations exceeded NAAQS levels in the early 1990s, all were
below the standards by 1996. Although no stations reporting to the NJDEP BAM were
monitoring lead in recent years, a monitoring site is proposed for Paterson. (NJDEP)

Data for all years following 1996 is available from the EPA and includes information
from three monitoring sites in Philadelphia, Tinicum Township, and Chester. These are
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municipalities in the state of Pennsylvania that are all within 10 miles of East Greenwich.
All stations show levels well below the lead NAAQS from 1995-2013 (see Figure 12)
(USEPA, Air Trends-Lead).

Lead Air Quality, 1995-2013
(Annual Maximum 3-Month Average)
Philadelphia-Camden-Wilmington PA-NJ-DE-MD
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Figure 12. Lead Air Quality (1995-2013)
Source: USEPA

Air Toxics

Almost 200 air toxics have been identified on the list of Hazardous Air Pollutants (HAPS)
maintained by the USEPA. In March of 2011, the USEPA released its latest version of
the National-Scale Air Toxics Assessment (NATA), for 2005. NATA is an ongoing
comprehensive evaluation of air toxics in the U.S. NJDEP has analyzed USEPA’s 2005
NATA data for New Jersey, and has evaluated the types and amounts of air toxics people
are exposed to in New Jersey. NJDEP compares the estimated NATA air concentrations
to chemical-specific health benchmarks and divides the modeled air concentration by the
health benchmark to get a risk ratio. If the risk ratio for a specific chemical is greater than
one, it may be of concern, increasing the risk for cancer or other negative health effects.
In general, higher population densities result in greater emissions of, and exposure to, air
toxics. (NJDEP, Air Toxics Summary).
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Sources

The source of air toxics varies for each pollutant. On-road mobile sources of air toxics
emissions are vehicles; non-road mobile sources include aircraft, trains, lawnmowers and
leaf blowers, boats, dirt bikes and construction vehicles. Nonpoint sources of air toxics
emissions include heating, fuel and pesticide use, dry cleaners and consumer products,
such as adhesives, sealants, paint, personal care and other household products. Point
sources are identified by the NJDEP as “large facilities that emit a significant amount of
air pollution during manufacturing, power generation, heating, incineration, or other such
activity” as well as “smaller facilities including those that are required to report their
emissions under the federal Toxic Release Inventory program and the state’s Community
Right-To-Know program” (see Contaminated Sites chapter).

Gloucester County’s air toxics emissions come from mostly mobile sources and non-point
sources, with a low contribution coming from point sources (see Figure 13).

Sources of 2005 Air Toxics Emissions in New Jersey, by County
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Figure 13. Sources of 2005 Air Toxics Emissions in New Jersey, by County
Source: NJDEP

An additional category of contributions to emissions is background and secondary
sources. Background concentrations generally cannot be sourced to current, local
emissions.  Secondary concentrations refer to chemicals that have been transformed in
the air from an air pollutant into another chemical, which may have a different level of
toxicity (NJDEP, Air Toxics in New Jersey, Sources of Air Toxics).
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Gloucester County 2005 NATA Air Concentrations

In 2011, NJDEP produced a county by county report, based on the 2005 NATA, on 22 air
toxins, 21 of which are carcinogens and one of which, acrolein, is not. These toxins were
considered to be of the greatest concern because their levels were predicted to exceed the
health benchmarks in one or more counties. Gloucester County is shown in Table 19.

Table 19. Gloucester County Average 2005 NATA Modeled Air Concentrations
Compared to Health Benchmarks

% Contribution from

Modeled Air Health On-road | Nonroad | Background

Concentration | Benchmark | Risk Point Nonpoint | Mobile Mobile &
Pollutant (,wg/m3) (,wg/m3) Ratio | Sources | Sources Sources | Sources | Secondary
Acetaldehyde* 1.7 045| 3.9 <1% 3% 2% 1% 94%
Acrolein* 0.041 0.02| 21 <1% 18% 9% 9% 64%
Arsenic
Compounds 0.00042 | 0.00023| 1.8 4% 7% 3% 2% 84%
Benzene 0.86 0.13| 6.6 1% 10% 17% 9% 63%
1,3-Butadiene 0.066 0.033 2 <1% <1% 26% 14% 60%
Cadmium
Compounds 0.000081 | 0.00024 | 0.3 12% 27% 0% 1% 60%
Carbon
Tetrachloride 0.61 0.067 | 9.1 0% <1% 0% 0% 100%
Chloroform 0.089 0.043 21 1% 32% 0% 0% 67%
Chromium 0.00008
(hexavalent form) 0.00015 3| 1.8 28% 3% 3% 1% 65%
Cobalt
Compounds 0.00018 | 0.00011| 1.7| 100% 0% 0% 0% 0%
1,4-
Dichlorobenzene 0.073 0.091| 0.8 <1% 37% 0% 0% 63%
1,3-
Dichloropropene 0.047 0.25| 0.2 0% 100% 0% 0% 0%
Diesel Particulate
Matter 0.54 0.0033 | 163 0% 0% 54% 46% 0%
Ethylbenzene 0.11 04| 0.3 3% 14% 51% 32% 0%
Ethylene Oxide 0.0094 0.0112| 0.8 15% 11% 0% 0% 74%
Formaldehyde 12 0.077 26 <1% 2% 4% 3% 91%
Methyl Chloride 1.2 056| 2.2 <1% <1% 0% 0% 100%
Naphthalene 0.062 0.029| 21 2% 34% 20% 6% 38%
Nickel Compounds 0.00075 0.0021| 0.4 64% 13% 2% 8% 13%
PAH/POM* 0.011| 0.0072*| 1.6 2% 84% 5% 9% 0%
Perchloroethylene 0.13 0.17| 0.7 <1% 48% 0% 0% 52%
1,1,2-
Trichloroethane 0.06 0.063| 0.9 0% 100% 0% 0% 0%
Source: NJDEP Air Toxics in New Jersey, 2005 Risk Results
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In Table 19 the following is noted:

e Chemicals with risk ratios greater than or equal to 1 are in bold. The three highest
risks for Gloucester County are highlighted in gray.

e *PAH/POM is “polycyclic aromatic hydrocarbons/polycyclic organic matter.” These
define a broad class of compounds. The chemicals making up this class were broken
up into 8 groups based on toxicity, and each group was assigned a cancer-weighted
toxicity estimate. 0.0072 ug/m3 is the health benchmark average across the 8 groups.

The four air toxics with the highest risk ratios in Gloucester County are diesel particulate
matter (163) formaldehyde (26), carbon tetrachloride (9.1) and benzene (6.6). Analysis
of diesel particulate matter is excluded here, as it can be grouped with the particulate
matter criteria pollutant category.Formaldehyde. Formaldehyde is mostly formed in the
atmosphere from chemicals released from mobile and other sources and does not degrade
quickly. Formaldehyde is used mainly to produce resins used in particleboard products
and as an intermediate in the synthesis of other chemicals. The major sources of
emissions to the air are forest and wildfires, stationary internal combustion engines and
turbines, pulp and paper plants, petroleum refineries, power plants, manufacturing
facilities, incinerators, and automobile exhaust emissions (USEPA, 1996
NATA). Formaldehyde can cause irritation of the eyes, nose, and throat and neurological
effects. It is a known carcinogen. At room temperature, formaldehyde is a colorless,
flammable gas that has a distinct, pungent smell (ATSDR, Toxic Substances Portal).

East Greenwich has a formaldehyde risk ratio of 26.0 (USEPA, 2005 NATA). In
Gloucester County, the formaldehyde risk ratio ranges from 20-40 times the health
benchmark. The major source of formaldehyde in Gloucester County is background and
secondary sources (91%) (NJDEP, Air Toxics in New Jersey, 2005 Risk Results).

Carbon tetrachloride (CT). Carbon tetrachloride was produced in large quantities to
make refrigerants and propellants for aerosol cans. It was also used as a solvent for oils,
fats, lacquers, varnishes, rubber waxes, and resins, and as a grain fumigant and a dry
cleaning agent. Consumer and fumigant uses have been discontinued and only industrial
uses remain (USEPA, 1996 NATA). Carbon tetrachloride is most often found in the air as
a colorless gas with a sweet smell. Exposure to very high amounts of carbon
tetrachloride can damage the liver, kidneys, and nervous system (ASTDR, Toxic
Substances Portal).

East Greenwich has a CT risk ratio of 9.1 (USEPA, 2005 NATA). Gloucester County as a
whole has CT risk ratios at 5-10 times the benchmark. Background and secondary
sources account for nearly 100% of CT in Gloucester County (NJDEP, Air Toxics in New
Jersey, 2005 Risk Results).

Benzene. Benzene is found in the air from emissions from oil and natural gas production,
petroleum refining, burning coal and oil, gasoline service stations, pulp and paper
production, coke ovens, and motor vehicle exhaust. Benzene can be used as a solvent for
fats, waxes, resins, oils, inks, paints, plastics, and rubber. Benzene is also used in the
manufacture of detergents, explosives, pharmaceuticals, and dyestuffs (USEPA, 1996
NATA). Breathing benzene can cause drowsiness, dizziness, and unconsciousness;
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Breathing benzene at very high levels can cause death. Long-term benzene exposure
causes effects on the bone marrow and can cause anemia and leukemia. Benzene is a
colorless liquid with a sweet odor. It evaporates into the air very quickly and dissolves
slightly in water (ATSDR, Toxic Substances Portal).

East Greenwich has a benzene risk ratio of 6.3 (USEPA, 2005 NATA). Gloucester
County as a whole has benzene risk ratios of 1-10 times the benchmark. The most
prevalent sources of benzene in Gloucester County are on-road mobile (17%) and
background and secondary sources (63%) (NJDEP, Air Toxics in New Jersey, 2005 Risk
Results).

Radon

Radon is a naturally occurring radioactive gas. It is a byproduct of the decay of uranium
and is found in soil at varying concentrations. Radon is a known health risk, causing lung
cancer in smokers and non-smokers alike. Because it can accumulate in closed places
such as houses, homeowners in high risk areas are encouraged to have their properties
tested. Radon can also work its way into the water supply. The greatest risk of radon from
drinking water is that it may escape into indoor air. Testing of drinking water supplies for
uranium has been a recent development. If levels exceed the maximum set by the EPA
for extended periods of time, kidney damage can occur.

In New Jersey, there is a particularly uranium-rich geological formation, called the
Reading Prong, which stretches from Pennsylvania through northwestern New Jersey into
Southern New York State. Testing of homes built along this geologic formation has
revealed high indoor levels of radon gas. Further testing in New Jersey, beyond the
Reading Prong area, has shown additional areas where homes have elevated radon levels.
(NJDEP, Radon Section). These include areas such as Gloucester County, which is
considered a high risk county for radon presence. Most of the municipalities in the
County rank as either Tier 1 (high radon potential) or Tier 2 (moderate radon potential).
East Greenwich is currently ranked Tier 1 (NJDEP, Radon Tier Assignment Report).

For more information on radon, visit http://www.nj.gov/dep/rpp/radon/index.htm

Noise and Odors

In addition to measurable air pollutants, the State also regulates public nuisances such as
excessive noise and odor. Local ordinances, in conjunction with state regulations,
manage noise and odor levels for the community.

Noise

The NJDEP, authorized by the Noise Control Act of 1971, N.J.A.C. 7:29, oversees noise
control and abatement in New Jersey. The Office of Local Environmental Management
(OLEM) works with County Health Departments and municipalities to monitor noise
complaints and compliance. The NJDEP does not have a Noise Control Program, but the
Noise Information website provides a list of contacts depending on the type of noise:
aircraft, highway, commercial or industrial, or residential noise and nuisances. NJDEP
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has developed a model noise ordinance that can be adopted by local municipalities. The
Noise Control Act allows municipalities to adopt noise control ordinances that are more
stringent than the State code. (NJDEP Compliance and Enforcement, What’s All the
Noise About?).

The Township municipal code effective in December 2014 includes chapters that address
noise-related concerns:

e Noise Control (16.55) — Defines acceptable noise levels (in decibels) for
residential and business districts and for different hours of the day.

e Air Quality, Nuisance (16.18) — Requires noise levels to be regulated in
accordance with all local regulations as well as those established by the NJDEP in
its Model Noise Control Ordinance. This ordinance is available to view at:
http://www.nj.gov/dep/enforcement/docs/noise-ord.pdf.

e Unnecessary or unusual noise (9.42) — Mandates that no person shall make any
loud, unnecessary, or unusual noise or any noise which is likely to annoy, disturb,
injure or endanger the comfort, repose, health, peace or safety of others, within
township limits (East Greenwich, Municipal Code).

Odors

According to the NJDEP, “odor is an air contaminant and therefore may be considered air
pollution if it is present in a way that unreasonably interferes with the enjoyment of life
or property.” Guidelines for odor control are set forth in The Air Pollution Control
Act: N.J.S.A. 26:2C-1 et seq. and N.J.A.C. 7:27-1.1 et seq. Odor complaints can be
reported to the NJDEP 24 hour toll-free environmental hotline at 877-927-6337 (NJDEP
Compliance and Enforcement, Odor Fact Sheet).

The Township municipal code includes chapters that address noise-related concerns:

e Air Quality, Nuisance (16.18) — Mandates that odors shall not be discernible at
the lot line or beyond. However,

e Agricultural Advisory Committee (2.94) — determines that any discomfort or
inconvenience to persons not engaged in the occupation of farming resulting from
odors created by farming activities is superseded by the benefits resulting from
retaining farm lands and the production of agricultural products in the township
(East Greenwich, Municipal Code).

Meteorology and Pollution

Meteorology plays an important role in the distribution of pollution throughout the
troposphere, the layer of the atmosphere closest to the earth’s surface. Atmospheric
processes such as wind speed and wind direction affect the transport and dispersion of air
pollution. Other weather phenomena, such as temperature, humidity, and barometric
pressure influence chemical reactions and transformations in the atmosphere that affect
air pollutants. By studying meteorological and air pollution data together, scientists and
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mathematicians have developed reasonably accurate models for predicting the fate of
pollutants as they go through the stages of transport, dispersion, transformation and
removal.

Table 20. 2014 Monitoring Site Data — Monthly Meteorological Averages shows data for
the monitoring site closest to East Greenwich that captures meteorological data, Camden
Spruce Street station. This station monitors temperature, relative humidity, wind speed,
wind direction, and barometric pressure on an hourly basis. The latest complete year for
meteorological information at this station is 2014. On average, winds were faster in the
winter and spring months and were usually in a west-oriented compass direction.
Temperature averages ranged between a low of 28°F in January and a high of 75°F in
July. Relative humidity averages ranged between a low of 50.7% in March and 63.2% in
September. Barometric pressure averages remained near 30.00 inches of mercury (Hg)
for every month.

Table 20. 2014 Monitoring Site Data — Monthly Meteorological Averages
Camden Spruce Street Monitoring Site (c. 11mi)

Relative Barometric
Month | Wind Speed Wind Direction Temperature | Humidity | Pressure
Mph Deg. Compass Dir. Deg. F % Inches of Hg

Jan 6.3 279 w 28 58.5 30.02
Feb 5.9 329 NNW 31 58.1 30.03
Mar 6.4 341 NNW 37 50.7 29.99
Apr 6.2 227 SwW 52 52.5 30.01
May 5.2 264 W 64 57.5 29.97
Jun 4.6 216 Sw 72 59 29.96
Jul 5.2 240 WSwW 75 58.6 29.94
Aug 4.5 201 SSW 73 59 29.98
Sep 4.2 104 ESE 68 63.2 30.06
Oct 5.4 263 w 59 61.2 29.9
Nov 6 286 WNW 43 55.1 30.02
Dec 6.1 348 NNW 40 63.1 30.1

Source: NJDEP 2014 Camden Spruce Street station monitoring data
Accessed October 20, 2015 at www.njaginow.net

More information regarding the above, including daily and hourly meteorological data for
Camden Spruce Street station, is available at www.njaginow.net (NJDEP, Meteorology
Summary).
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HYDROLOGY

Watersheds

“A watershed is a topographic area within which apparent surface water runoff drains
into a specific point on a stream or to a waterbody such as a lake.” (USEPA & USDA,
Distinguishing Between Watersheds and Ecoregions) The NJDEP has divided the state
into Watershed Management Areas (WMASs). A watershed-based approach to natural
resource management is considered by state and national agencies to be the most
appropriate unit for managing complex environmental problems (USEPA, Watershed
Analysis and Management).

East Greenwich is located entirely in WMA 18, which comprises the basins of the Big
Timber, Mantua, Oldmans, Raccoon, Repaupo, Pennsauken, and Pompeston Creeks, as
well as the Cooper River (NJDEP, WMA 18). The Repaupo and Mantua Creeks and their
tributaries are the major waters flowing through East Greenwich. Tributaries of the
Rapaupo Creek, including Still Run, London Branch, Nehonsey Brook, and Conmell
Creek, run northwest through the majority of East Greenwich Township into Greenwich
Township where they converge in a tidal marsh downstream from U.S. Highway 130.
From here, the Repaupo Creek continues through the marsh into the Delaware River.
The Mantua Creek and its tributaries run along East Greenwich’s northeast border,
flowing in similar northwest fashion towards the Delaware River.

Every WMA is composed of multiple watersheds and subwatersheds. The New Jersey
Geological Survey (NJGS) has mapped and identified watersheds using a hierarchal
numbering system. This system identifies watersheds using a hydrological unit code
(HUC) consisting of up to 14 digits for the smallest watersheds (NJDEP & NJGS,
Watersheds). The HUC14 watersheds for East Greenwich Township are identified in the
Watershed Map (Map 4 in the Maps section) and listed in Table 21.

Table 21. HUC 14 Watersheds in East Greenwich Township

WMA | WMA Name | Sub-Watershed Name Acres Percent
Cedar Swamp/Repaupo Creek/Clonmell
Lower Creek: Lower Delaware River to Mantua
18 | Delaware Creek Watershed 1,911.94 20.02%
Lower Mantua Creek: Mantua Creek (Below
18 | Delaware Edwards Run Watershed) 1,089.94 11.41%
Lower Cedar Swamp/Repaupo Creek/Clonmell
18 | Delaware Creek: Still Run/London Brook Watershed 3,525.66 36.92%
Lower Cedar Swamp/Repaupo Creek/Clonmell
18 | Delaware Creek: Pargay Creek Watershed 1,593.80 16.69%
Lower Mantua Creek: Edwards Run to Sewell
18 | Delaware Watershed 184.79 1.93%
Lower
18 | Delaware Mantua Creek: Edwards Run Watershed 1,243.74 13.02%
Total: 9,549.88 100.00%

Source: NJGS 2006 HUC14 Watershed data
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Surface Water

Surface water is all water that collects on the ground in bodies such as oceans, lakes,
rivers, streams, and wetlands (USEPA, Surface Water Contamination). Major
waterbodies in East Greenwich include Mantua Creek, Clonmell Creek, Pargey Creek,
Edwards Run, Rattling Run, Still Run, London Branch, Nehonsey Brook, and Warrington
Millpond (NJDEP, Surface Water Quality Standards).

New Jersey’s Surface Water Quality Standards (SWQS) (N. J. A. C. 7:9B) classify Fresh
Water 1 (FW1) as the highest level of classification, which is defined as:

“those fresh waters, as designated in N.J.A.C. 7:9B-1.15(j), that are to be
maintained in their natural state of quality (set aside for posterity) and not
subjected to any manmade wastewater discharges or increases in runoff from
anthropogenic activities. These waters are set aside for posterity because of
their clarity, color, scenic setting, other characteristic of aesthetic value,
unique ecological significance, exceptional recreational significance,
exceptional water supply significance or exceptional fisheries resource(s).”

The general classification for the other fresh waters in the State is Fresh Water 2 (FW2).
Further classifying these water bodies, the presence of trout in a stream means that the
waters are relatively free of chemical or biological contaminants. A stream can be
classified as Trout Production (TP), Trout Maintenance (TM) or Non-Trout (NT). Trout
production waters are waters designated “for use by trout for spawning or nursery
purposes during their first summer.” Trout maintenance waters support trout throughout
the year. Waters classified as Non-Trout (NT) do not support trout, either because of their
physical nature or due to biological or chemical characteristics (SWQS) (N. J. A. C.
7:9B). The rivers and streams of East Greenwich Township are all classified as Category
Two (C2) waterways. See Surface Water Quality Map (Map 5 in the Maps section) and
Table 22 for specific surface water quality designations (NJDEP, Surface Water Quality
Standards).

Table 22. Surface Water Quality Standards in East Greenwich Township

Category 1 Category 2
Non-Trout Non-Trout/Saline Estuarine
Clonmell Creek
Conmell Creek UNT*
Edwards Run
Edwards Run UNT*
London Branch
London Branch UNT*
Mantua Creek
Mantua Creek UNT*
Nehonsey Brook
Nehonsey Brook UNT*
Pargey Creek
Still Run
Still Run UNT*

*UNT - Unnamed Tributary Source: NJDEP 2010 Surface Water Quality Data

Pargey Creek
Rattling Run
Rattling Run UNT*
Warrington Millpond

None
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The quality of surface waters can be affected by point sources and non-point sources of
pollution as well as from erosion and sedimentation. Point source means any discernible,
confined and discrete conveyance, including but not limited to any pipe, ditch, channel,
tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal
feeding operation, or vessel or other floating craft, from which pollutants are or may be
discharged (CWA, 33 U.S.C. 81251 et seq). This includes discharges from sewage
treatment plants and factories, stormwater runoff, illegal dumping, and malfunctioning
underground storage tanks and septic systems. This term does not include agricultural
stormwater discharges and return flows from irrigated agriculture.

As opposed to point source pollution, non-point source pollution comes from many
different sources. As rainfall or snowmelt moves over and through the ground, it picks up
and carries natural and human-made pollutants (such as fertilizers, herbicides and motor
oil) and deposits them into surface and groundwater.

The effects of pollutants on specific waterways can vary, but are manifested in drinking
water supplies, recreation, fisheries, and wildlife. One of these effects is eutrophication.
Eutrophication in freshwater systems is the addition of substances, either human-made or
natural, to a waterbody, affecting the primary productivity of that waterbody. Substances
such as nitrates and phosphates promote excessive algae and phytoplankton growth.
These “blooms” can have negative effects on the ecosystem. These negative impacts
include a clouding of the water, which limits sunlight, stopping the growth of plants
deeper in the water. Additionally, eutrophication can lead to anoxia, a condition where a
waterbody has depleted levels of oxygen, which is the result of the decomposition of
dead phytoplankton.

Water quality can also be negatively impacted by sedimentation. Sedimentation is the
transportation and deposition of eroded materials. Development near streams and on
steep slopes reduces vegetation cover in these areas. This ground cover can typically
absorb the impact of raindrops, and when it is removed, the soil becomes more
susceptible to erosion. The eroded soil is then transported and deposited by runoff into
surface waters, where it can contaminate water and increase its turbidity, effectively
blocking sunlight to plant species and negatively affecting the ecosystem (USEPA, Water
Sourcebooks Fact Sheet).

Groundwater Recharge Areas

Groundwater is the primary drinking and agricultural water source for the residents of
New Jersey, and is a major source of drinking water for residents of East Greenwich
Township, with reservoirs providing the balance. Groundwater recharge is the process in
which surface water, from lakes, streams, or rainwater runoff, flows or seeps downwards
beneath ground surface, saturating soil or rock. Groundwater is contained in porous rocks
and sediments. Where such water-holding rocks or unconsolidated materials yield a
usable quantity of water, it is called an aquifer, the source from which drinking water is
drawn through wells. Protecting the land’s capacity to recharge its aquifers, and limiting
development to stay within the capacity of local water resources, is critical to maintaining
our water supply (NJGS, Aquifer Recharge Mapping).
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Aquifer-recharge potential is calculated through the combination of a standardized
statewide aquifer ranking system and the particular groundwater recharge coverage in the
area of interest. Aquifer recharge or recharge to water-bearing geologic units is defined as
the groundwater that reaches the water table in the uppermost geologic unit with a
thickness of 50 feet or greater. Groundwater recharge potential is ranked by average
annual infiltration. The composite aquifer/groundwater recharge potential rank highlights
the multiple relationships between the groundwater-recharge area ranks (indicative of
the infiltration rate) and the underlying water-table aquifer ranks (indicative of the
aquifer’s capacity to absorb, transmit and supply water) and provides a guide to how well
the system in any given area allows groundwater to reach and recharge the aquifer. Table
23 depicts the ranking system (NJGS, Aquifer Recharge Potential).

Table 23. Statewide Aquifer and Gloucester County Groundwater Rankings

Median Well Yield Avg. Annual Infiltration
Aquifer Rank (Gallons/Minute) Groundwater Rank* (InfYr)
A >500 A 13-15
B >250-500 B 9-12
C >100-250 C 7-8
D 25-100 D 1-6
E <25 0 0

There are also hydric soils (L/L), wetlands and open water (W/W) and instances where no recharge is
calculated (X/X). Source: NJGS

The Aquifer Recharge Potential Map (Map 6 in the Maps section) shows the distribution
of rankings in East Greenwich. This map shows the potential for an aquifer to recharge in
a given area. The area with the highest potential for recharge is ranked A/A (>500
gpm/13-15 in/yr). None of East Greenwich is ranked A/A, 4,233.42 acres are ranked B/B
(>250-500 gpm/ 9-12 in/yr), 1,289.27 acres are ranked B/C (>250-500gpm/ 7-8 in/yr),
and the remaining 42% is ranked B/D (>250-500gpm/ 1-6 in/yr) or lower. The
aquifer/groundwater recharge rankings in East Greenwich are shown in Table 24.
Aquifer/Groundwater Recharge Rankings in East Greenwich Township.
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Table 24. Aquifer/Groundwater Recharge Rankings in East Greenwich Township

Numeric Rank Acres % of Township

Alpha Rank 22 4,233.42 44.33%
B/B 23 1,289.27 13.50%
B/C 24 24.73 0.26%
B/D 25 7.82 0.08%
B/E 51 14.38 0.15%
E/A 52 1,002.00 10.49%
E/B 53 313.79 3.29%
E/C 54 146.62 1.54%
E/D 97 677.34 7.09%
L/L 98 1,840.51 19.27%
wWw Total 9549.88 100.00%

Source: NJGS

Aquifer Identification

An aquifer is an underground formation of permeable rock or unconsolidated materials
that can yield significant quantities of water to wells or springs. The rate of recharge is
not the same for all aquifers, and that must be considered when pumping water from a
well. Pumping too much water too fast draws down the water in the aquifer and
eventually causes a well to yield less and less water and even run dry (USGS, Aquifers
and Groundwater).

Aquifers are typically equated to the type of geologic formation in which they exist.
Aquifers in New Jersey are classified as either bedrock or surficial. Bedrock aquifers
consist of rock formations while surficial aquifers are formed from unconsolidated
materials such as sand or gravel or glacial sediment. Bedrock aquifers contain water in
fractures within the rock while surficial aquifers contain water primarily in the spaces
between sand and gravel particles. East Greenwich contains no surficial aquifers (NJGS,
Aquifers of New Jersey). Specific bedrock aquifers in East Greenwich are shown on the
Aquifer Rankings Map (Map 7 in the Maps section) and detailed in Table 25.

Table 25. Bedrock Aquifers in East Greenwich Township
Name Rank Acres Percent

Englishtown aquifer system B 2884.61 30.21%

Marshalltown-Wenonah confining

unit E 834.73 8.74%

Merchantville-Woodbury confining

unit E 1790.57 18.75%

Mt. Laurel-Wenonah aquifer C 4039.97 42.30%
Total: | 9549.88 100.00%

Source: NJGS
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Public Water Supply and Wellhead Protection

The 1986 Federal Safe Drinking Water Act Amendments (42 U.S.C 81428, et. seq.)
direct all states to develop a Well Head Protection Program (WHPP) Plan for both public
community (CWS) and public non-community (NCWS) water-supply wells. A
component of the WHPP is the delineating of Well Head Protection Areas. This
delineation is the first step in defining the sources of water to a public water supply in
order to prevent and clean up groundwater contamination.

Well Head Protection Areas (WPAS) are delineated for both public community and non-
community wells. The delineations for these wells are the two (Tier 1), five (Tier 2), and
twelve-year (Tier 3) tiers. Each tier represents the horizontal extent of groundwater
captured by a well pumping at a specific rate over those periods of time (NJGS, CWS of
New Jersey).

There are two small public community wells in East Greenwich, both of which have
WPA s that are entirely designated as Tier 1. These are depicted in the Public Wellhead
Protection Map (Map 8 in the Maps section).

Riparian Zones

In order to better protect the public from the hazards of flooding, preserve the quality of
surface waters, and protect wildlife and vegetation, the NJDEP has adopted Flood Hazard
Area Control Act rules (N.J.A.C. 7:13) in order to incorporate more stringent standards
for development in flood hazard areas and riparian zones. A riparian zone is land and
vegetation within and adjacent to surface waters.

Activity within the regulated area of the flood hazard area and the riparian zone may be
restricted if it includes or results in one or more of the following:

The alteration of topography through excavation, grading and/or placement of fill;
The clearing, cutting and/or removal of vegetation in a riparian zone;

The creation of impervious surface;

The storage of unsecured material;

The construction, reconstruction and/or enlargement of a structure; and

The conversion of a building into a private residence or a public building.

SourwdPE

In most areas of New Jersey, Category 1 waters require a 300-foot buffer, while other
surface waters, such as those classified as FW2-NT are subject only to a regulated 50-
foot riparian zone, measured from the top of the bank, along both sides of all waters
(N.J.A.C. 7:13).
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SOILS

Soils Overview

Soils play a critical role in the environment. They support an area’s vegetation, absorb
rainwater, and provide habitat. The physical and chemical properties of soils reflect a
large number of variables, including the parent material (bedrock), climate, vegetative
cover, animal activities, slopes and drainage patterns, and time. New Jersey’s fairly
complex bedrock geology, history of glaciations, abundant precipitation, and patterns of
human use have led to complex patterns of soil distribution (NJGS, Geologic Mapping in
New Jersey).

Soil Classifications

The official Soil Survey for Gloucester County was updated in 2013 by the Natural
Resources Conservation Service (NRCS), an agency of the United Sates Department of
Agriculture (USDA). The soils maps and tables in this Environmental Resource Inventory
Update are based on the data from that official survey.

The NRCS Soil Survey plots soils by map units. The Soil Survey names each map unit
based on the characteristics of the dominant soils within that unit. These map unit names
identify the soils by both their soil series classification(s), such as Freehold, and by
characteristics that differentiate them from other soil groupings in the same series. For
example, the soils of Freehold series have characteristics that range from loamy sand with
slopes of 0 to 5% to sandy loam with slopes of up to 40%.

Each map unit name has an associated abbreviation that offers a shorthand version of the
naming/classification system. This abbreviation system identifies the soil types by
steepness and frequency of flooding as follows:

e Capital letters at the end of the abbreviation indicate the slope phase, with “A”
being less steep and “F” being steeper. An example is the Freehold sandy loam,
which includes FrkA, FrkB, FrkC, FrkD, FrkE, and FrkF.

e The small letter “t” or “v” at the end of an abbreviation indicates “frequently
flooded” and “very frequently flooded,” respectively. An example of frequently
flooded soils in East Greenwich is the Manahawkin muck, MakAt. An example
of a very frequently flooded soil is the Mannington-Nanticoke complex,
MamnAv.

The Soil Survey also categorizes each map unit as one of four map unit types:
Consociations, complexes, associations and undifferentiated groups. The soils in East
Greenwich fall within the consociations, complexes, and undifferentiated groups
categories, which are defined as follows:

Consociations (Cn) are named for the dominant soil. In a consociation, delineated areas
use a single name from the dominant component in the map unit. Dissimilar components
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are minor in extent. Consociations represent about 77% of East Greenwich’s total area.
Examples include the Freehold loam and the Fallsington loam.

Complexes (Cx) consist of two or more dissimilar components that occur in a regularly
repeating pattern. The total amount of other dissimilar components is minor in extent.
The major components of a complex cannot be separated at the scale of mapping.
Complexes account for about 21% of East Greenwich’s total area. An example is the
Woodstown-Glassboro complex.

Undifferentiated groups consist of two or more components that are not consistently
associated geographically and, therefore, do not always occur together in the same map
delineation. The components are grouped together based on similar uses and
management, generally determined by some common feature, such as steepness,
stoniness, or flooding. Each delineation has at least one of the major components, and
some may have all of them. The Berryland and Mullica soils group is the only
undifferentiated group in East Greenwich, accounting for about 2% of total land area.

The ERI Update includes two maps relating to soils (see Maps section). The Soil Series
Map (Map 9 in the Maps section) depicts the distribution of soils within East Greenwich
by map unit name; these soils are briefly described in the Soils table below. Table 26.
Soils of East Greenwich Township identifies the soils in East Greenwich.

Table 26. Soils of East Greenwich Township
Abbrv. Map Unit (MU) Name MU Type Acres %
AvsB Aura-Sassafras loamy sand, 0 to 5 % slopes Cx 2247 | 0.24%
AvtB Aura-Sassafras sandy loam, 2 to 5% slopes Cx 1157 0.12%
AvtC Aura-Sassafras sandy loam, 5 to 10 % slopes Cx 4.36| 0.05%
Berryland and Mullica soils, 0 to 2 % slopes, occasionally
BEXAS flooded Undiff. 194.27| 2.03%
CokA Collington sandy loam, 0 to 2 % slopes Cn 5.35| 0.06%
CosB Colts Neck Sandy loam, 2 to 5% slopes Cn 240.66 2.52%
CosC Colts Neck sandy loam, 5 to 10 % slopes Cn 168.25 1.76%
DocB Downer loamy sand, 0 to 5% slopes Cn 29.89 | 0.31%
DocC Downer loamy sand, 5 to 10 % slopes Cn 5.25| 0.06%
DouB Downer-Urban land complex, 0 to 5 % slopes Cx 26.26 | 0.28%
EvuB Evesboro-Urban land complex, 0 to 5 % slopes Cx 78.86 | 0.83%
FamA Fallsington sandy loam, 0 to 2 % slopes Cn 495.36 | 5.19%
FapA Fallsington loam, 0 to 2 % slopes Cn 318.75| 3.34%
FauB Fallsington-Urban land complex, 0 to 5 % slopes Cx 29.20| 0.31%
FmhAt Fluvaquents, loamy, 0 to 3 % slopes, frequently flooded Cn 515.86 | 5.40%
FrfB Freehold loamy sand, 0 to 5% slopes Cn 1578.44 | 16.53%
FrfC Freehold loamy sand, 5 to 10 % slopes Cn 388.76 | 4.07%
FrkA Freehold sandy loam, 0 to 2% slopes Cn 376.10 | 3.94%
FrkB Freehold sandy loam, 2 to 5% slopes Cn 443.00 | 4.64%
FrkC Freehold sandy loam, 5 to 10% slopes Cn 238.94 2.50%
Township of East Greenwich Environmental Resource Inventory Update 46




Table 26. Soils of East Greenwich Township

Abbrv. Map Unit (MU) Name MU Type Acres %
FrkD Freehold sandy loam, 10 to 15% slopes Cn 128.97 1.35%
FrkD2 Freehold sandy loam, 10 to 15% slopes, eroded Cn 8.72| 0.09%
FrkE Freehold sandy loam, 15 to 25% slopes Cn 233.15 2.44%
FrkF Freehold sandy loam, 25 to 40 % slopes Cn 102.23 1.07%
FrrB Freehold-Urban land complex, 0 to 5 % slopes Cx 480.00 | 5.03%
HbmB Hammonton loamy sand, 0 to 5 % slopes Cn 74.73| 0.78%
KemB Keyport sandy loam, 2 to 5% slopes Cn 148.28 1.55%
KemC2 Keyport sandy loam, 5 to 10 % slopes Cn 26.62 | 0.28%
KeoA Keyport loam, 0 to 2 % slopes Cn 44.13| 0.46%
KeuB Keyport-Urban land complex, 0 to 5 % slopes Cx 60.08| 0.63%
LenA Lenni loam, 0 to 2 % slopes Cn 264.26 2.77%
MakAt Manahawkin muck, 0 to 2 % slopes, frequently flooded Cn 12.95( 0.14%
Mannington-Nanticoke complex, 0 to 1 % slopes, very
MamnAv | frequently flooded Cx 225.17 2.36%
Mannington-Nanticoke-Udorthents complex, 0 to 1 %
MamuAv | slopes, very frequently flooded Cx 30.42| 0.32%
MaoB Marlton sandy loam, 2 to 5% slopes Cn 119.84 1.25%
MaoC Marlton sandy loam, 5 to 10% slopes Cn 1.94( 0.02%
MaoC2 Marlton sandy loam, 5 to 10% slopes, eroded Cn 17.33| 0.18%
PHG Pits, sand and gravel Cn 39.34| 0.41%
SabB Sassafras loamy sand, 0 to 5% slopes Cn 486.93 | 5.10%
SabC Sassafras loamy sand, 5 to 10% slopes Cn 29.93| 0.31%
SabD Sassafras loamy sand, 10 to 15% slopes Cn 3754 0.39%
SabF Sassafras loamy sand, 15 to 40 % slopes Cn 4.36| 0.05%
SacA Sassafras sandy loam, 0 to 2% slopes Cn 56.08| 0.59%
SacB Sassafras sandy loam, 2 to 5% slopes Cn 152.27 1.59%
SacC Sassafras sandy loam, 5 to 10 % slopes Cn 29.15| 0.31%
SapB Sassafras-Urban land complex, 0 to 5 % slopes Cx 199.46 2.09%
ThfB Tinton sand, 0 to 5 % slopes Cn 111.45 1.17%
UdauB Udorthents-Urban land complex, 0 to 8 % slopes Cx 7.74 | 0.08%
UR Urban land Cn 147.70 1.55%
WATER | Water Cn 229.21| 2.40%
WokA Woodstown-Glassboro complex, 0 to 2 % slopes Cx 781.40 | 8.18%
WooB Woodstown-Urban land complex, 0 to 5 % slopes Cx 86.94| 0.91%
Grand Total 9,550 100%

Source: NRCS Web Soil Survey

Major Soil Series

The four most prevalent soil series cover about 62% of the Township. The remaining soil
series each represent between 0.06% and 6% of East Greenwich’s total area. The
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fluvaquents, water, urban land, and urban land complexes listed in the Soils table above
are not considered soil series and are excluded from analysis.

Freehold is the dominant series, covering 3,498 acres, or 36.63% of the

Township;

Fallsington is second, covering 814 acres, or 8.52%;
Sassafras is a close third, at 796 acres, or 8.34%; and
Woodstown-Glassboro is a close fourth, at 781 acres, or approximately 8.18%.

The soils within each series vary in characteristics. For example, in Freehold, the most
prevalent series, the characteristics range from loamy sand to sandy loam and from 0 to

40 percent slope.

However, the majority (over 86%) of all Freehold soils in East

Greenwich Township have slopes less than 10 percent. The Major Soil Series Table
(Table 27. Major Soil Series in East Greenwich Township) summarizes the individual
soil types within each major series as found in East Greenwich Township.

Table 27. Major Soil Series in East Greenwich Township

% of

Abbrv. | Map Unit Name Type | Farmland Type Acres Twp

Freehold Series
Freehold loamy sand, O to 5%

FrfB slopes Cn Prime Farmland 1578.44 | 16.53%
Freehold loamy sand, 0 to 5%

FrfC slopes Cn Farmland of Statewide Importance 388.76 4.07%
Freehold sandy loam, 0 to 2%

FrkA slopes Cn Prime Farmland 376.10 3.94%
Freehold sandy loam, 2 to 5%

FrkB slopes Cn Prime Farmland 443.00 4.64%
Freehold sandy loam, 5 to

FrkC 10% slopes Cn Farmland of Statewide Importance 238.94 2.50%
Freehold sandy loam, 10 to

FrkD 15% slopes Cn Farmland of Local Importance 128.97 1.35%
Freehold sandy loam, 10 to

FrkD2 | 15% slopes, eroded Cn Farmland of Local importance 8.72 0.09%
Freehold sandy loam, 15 to

FrkE 25% slopes Cn Not Prime Farmland 233.15 2.44%
Freehold sandy loam, 25 to

FrkF 40% slopes Cn Not Prime Farmland 102.23 1.07%

Total Freehold 3,498.31| 36.63%

Fallsington Series
Fallsington sandy loam, O to Farmland of Statewide Importance,

FamA | 2% slopes Cn if drained 495.36 | 5.19%
Fallsington loam, 0 to 2% Farmland of Statewide Importance,

FapA | slopes Cn if drained 318.75| 3.34%

Total Fallsington 814.11| 8.52%

Sassafras Series
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Table 27. Major Soil Series in East Greenwich Township

% of

Abbrv. | Map Unit Name Type | Farmland Type Acres Twp
Sassafras loamy sand, 0 to

SabB [ 5% slopes Cn Farmland of Statewide Importance 486.93 | 5.10%
Sassafras loamy sand, 5 to

SabC | 10% slopes Cn Farmland of Statewide Importance 29.93| 0.31%
Sassafras loamy sand, 10 to

SabD | 15% slopes Cn Not Prime Farmland 37.54 | 0.39%
Sassafras loamy sand, 15 to

SabF | 40% slopes Cn Not Prime Farmland 4.36| 0.05%
Sassafras sandy loam, 0 to

SacA [ 2% slopes Cn Prime Farmland 56.08 | 0.59%
Sassafras sandy loam, 2 to

SacB [ 5% slopes Cn Prime Farmland 152.27 | 1.59%
Sassafras sandy loam, 5 to

SacC | 10% slopes Cn Farmland of Statewide Importance 29.15| 0.31%

Total Sassafras 796.26 | 8.34%

Woodstown-Glassboro Series
Woodstown-Glassboro

WokA | complex, 0 to 2% slopes Cx Prime Farmland 781.40| 8.18%

Total Woodstown-Glassboro 781.40 | 8.18%

Total 5,890.08 | 61.67%

Source: NRCS Web Soil Survey

The following are descriptions of the major soil series in East Greenwich Township,
abstracted from the official USDA-NRCS soil series descriptions:

Freehold — The Freehold series consists of very deep, well drained, moderately
permeable soils formed in marine sediments containing glaucaonite. These well drained
soils are found on uplands in the coastal plains. Freehold soils are gently to steeply
sloping soils. In East Greenwich slope ranges from 0 to 40%. Runoff is slow to rapid,
depending on slope. Mean annual temperature ranges from 45 to 55°F and mean annual
precipitation ranges from 40 to 48 inches. The frost free period ranges from 161 to 231
days.

Freehold soils developed in sandy marine coastal plain sediments, which have small to
moderate amounts of glauconite, except a mantle up to 20 inches thick which may lack
glauconite. Except for steep areas, these soils are generally cleared and used for growing
vegetables, fruits, and specialty crops. Woodland species include black, white, scarlet
and northern oaks, yellow-poplar, hickory and beech.

Thickness of the solum (the upper layers of soil where soil formation occurs) ranges from
30 to 45 inches. Rounded quartzose pebbles are typically absent but range to 5% of soil
volume. The soil ranges from strongly to extremely acid.
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The Freehold series predominates in East Greenwich, covering some 36.63% of the
Township’s total area and occurring primarily in the southwestern half of the Township.
It is often found near Collington, Sassafras, Pemberton, and Tinton soils (USDA-NRCS,
Freehold Series).

Fallsington — The Fallsington series consists of very deep, poorly drained soils on nearly
level ground in coastal plain uplands. These moderately permeable soils have parent
material consisting of loamy fluviomarine sediments. In East Greenwich slopes range
from 0 to 2%. Runoff is negligible. Mean annual temperature ranges from 50 to 58° F
and mean annual precipitation ranges from 42 to 48 inches. The frost free period ranges
from 180 to 220 days.

Soils which are adequately drained are used for growing general crops and truck crops
including corn, soybeans, and small grains. Some areas are used as pasture. Wooded
areas have species including white oak, water oak, willow oak, swamp chestnut oak, red
maple, sweet gum, black gum, holly, greenbriar, and pond pine.

Depth to bedrock is greater than 72 inches. Rock fragments comprise 0 to 10% of soil
volume throughout the soil profile and are mostly rounded to subrounded gravel. The
soil ranges from strongly to extremely acid.

Fallsington series covers 8.52% of East Greenwich’s land area and is found adjacent to
Corsica, Downer, Sassafras, and Woodstown series soils (USDA-NRCS, Fallsington
Series).

Sassafras — The Sassafras series consists of very deep, well drained soils in fluviomarine
terraces and flats on coastal plain uplands. These moderately permeable soils have parent
material consisting of loamy fluviomarine sediments. In East Greenwich slopes range
from 0 to 40%. Runoff is negligible to medium. Mean annual temperature ranges from
46 to 79°F and mean annual precipitation ranges from 28 to 59 inches. The frost free
period ranges from 160 to 250 days.

Sassafras soils are used for general crops, truck crops (production of some crops on an
extensive scale primarily for shipment to distant markets), pastures, fruits, woodland, and
a wide variety of nonfarm uses. Dominant vegetation in wooded areas includes upland
hardwoods, with some shortleaf and Virginia pine.

Depth to bedrock is greater than 80 inches. Rock fragments comprise 0 to 20% of soil
volume in the A and B horizons and 0 to 30% of soil volume in the C horizon. These are
mostly quartz pebbles. The soil ranges from strongly to extremely acid throughout the
profile.

Sassafras series covers 8.34% of East Greenwich’s land area and is found adjacent to
Downer, Fallsington, and Woodstown soils (USDA-NRCS, Sassafras Series).

Woodstown-Glassboro — (Woodstown) One portion of this complex, the Woodstown
series, consists of very deep, moderately well drained soils found in coastal plains on
upland marine terraces and old stream terraces. The Woodstown series is formed from
sandy marine and old alluvial sediment parent material. Mean annual precipitation
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ranges from 42 to 48 inches. Mean annual temperature ranges from 52 to 57°F. The frost-
free period ranges from 190 to 210 days.

Woodstown soils are used for crops including corn, soybeans, small grains, hay, and
pasture. Native vegetation includes oak and hardwoods with some Virginia pine.

Depth to bedrock is greater than 60 Inches. Rock fragments occur at 0 to 15% of soil
volume in the A, E, and B horizons and 0 to 20% of soil volume in the C horizon. These
are mostly quartz pebbles. The soil ranges from strongly to extremely acid throughout
the profile (USDA-NRCS, Woodstown Series).

(Glassboro) The other element of this complex, the Glassboro series, consists of very
deep, somewhat poorly drained soils found in flats or depressions of the Northern
Atlantic Coastal Plain. The parent material consists of loamy fluviomarine deposits.
Mean annual precipitation ranges from 40 to 48 inches and mean annual temperature
ranges from 50 to 56 degrees F. The frost-free period ranges from 180 to 210 days.

Glassboro soils are used to grow crops including corn, soybeans, small grains, hay,
pasture, and turf glasses. Many areas have become urbanized. Dominant native
vegetation includes white oak, black oak, pitch pine, yellow poplar, sweetgum, red
maple, beech, and American holly. Understory species include highbush blueberry,
spicebush, viburnum, and greenbriar.

Depth to bedrock is greater than 80 inches. Rock fragment occurs at 0 to 10% of soil
volume in the A and B horizons and 0 to 25% of soil volume in the C horizon.
Fragments are mostly rounded quartzite gravel (USDA-NRCS, Glassboro Series).

Combined, the Glassboro and Woodstown soils make up a series complex in East
Greenwich.  The Woodstown-Glassboro complex series covers 8.18% of East
Greenwich’s total land area and is found adjacent to Aura, Downer, Fallsington,
Freehold, Hammonton, Mullica, and Sassafras soils. In East Greenwich the slope ranges
from 0 to 2%. Runoff is negligible (where depressional) to very high (where gently

sloping).

Complete soil series descriptions can be found on the NRCS site at:
https://soilseries.sc.eqgov.usda.gov/osdname.asp.

Soil Characteristics

Agricultural Soils
According to the USDA-NRCS Web Soil Survey:

Prime Farmland soils are defined as land that has the best combination of physical and
chemical characteristics for producing food, feed, fiber, forage and oilseed crops. These
soils are of highest quality and can economically produce sustained high yields of crops
when treated and managed according to acceptable farming methods. Nearly 42% of the
land in East Greenwich is Prime Farmland. These soils include loamy sands, sandy
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loams, and complexes with slopes of 5% or less from the following series: Aura-
Sassafras, Colts Neck, Freehold, Keyport, Marlton, Sassafras, Woodstown-Glassboro.

Farmland of Statewide Importance contains soils that are also highly productive under
the right circumstances, but not considered Prime Farmland. Given favorable conditions
and when treated and managed according to acceptable farming methods, some of these
soils can produce as high a yield as Prime Farmlands. Nearly 20% of land area in East
Greenwich is Farmland of Statewide Importance. These soils include sands, loams,
sandy loams and loamy sands with slopes of 10% or less from the following series:
Aura-Sassafras, Colts Neck, Freehold, Hammonton, Keyport, Lenni, Marlton, Sassafras,
and Tinton. Roughly 9% of additional land area in East Greenwich is Farmland of
Statewide Importance, if drained. These soils include the Fallsington loam and
Fallsington sandy loam at slopes of 2% or less.

Farmland of Local Importance contains soils that are not considered to have national or
statewide importance. However, these soils are considered by local agencies to have
local importance in the production of food, feed, fiber, forage, and oilseed crops.
Farmland of Local Importance is minimal, totaling less than 1.5% of total land area in
East Greenwich.

Farmland of Unique Importance contains soils that can be used for the production of
specific high value food and fiber crops (cranberries, macadamia nuts, etc.) but this
farmland is not considered Prime Farmland. These soils account for roughly 5% of the
area of East Greenwich and include the Berryland and Mullica soils as well as the
Mannington-Nanticoke complex. Slopes of these soils are 2% or less. These soils are
occasionally to very frequently flooded.

Altogether, the soils rated for agricultural use account for 76.15% of East Greenwich’s
total land area (Table 28). These soils are depicted on the Agricultural Soils Map (Map
10 in the Maps Section).

Table 28. Soils Rated for Agricultural Use
% of

Arability Potential Acres Township
All Areas are Prime Farmland 462.81 41.67%
Farmland of Statewide Importance 1,877.79 19.66%
Farmland of Statewide Importance, if
drained 814.11 8.52%
Farmland of Local Importance 139.69 1.44%
Farmland of Unique Importance 3,979.60 4.58%
Not Prime Farmland 2,048.69 21.45%
Water 229.21 2.40%
Grand Total 9,549.89 100.00%
Source: NRCS Web Soil Survey
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Hydric Soils

According to the NRCS, “A hydric soil is a soil that formed under conditions of
saturation, flooding, or ponding long enough during the growing season to develop
anaerobic conditions in the upper part.” (USDA-NRCS, Hydric Soils - Introduction).
Hydric soils are an important element of wetland areas and naturally support wetland
vegetation. If a soil is classified as “hydric,” Federal/State Wetlands Law may restrict
land use due to the relationship of hydric soils to wetlands and wetland preservation
(NRCS). The NRCS Soil Survey for Gloucester County reveals that nearly 60% of East
Greenwich’s soils are hydric, and over a third of these soils are from the Freehold series.
The component in both the FrfB and FrkB consociations that is considered hydric is
Shrewsbury, which represents only 5% of the makeup of the Freehold soils. The hydric

soils, their acreages and typical landform associations are shown in Table 29.

Table 29. Hydric Soils in East Greenwich Township

% of
% Hydric % of

Abbr. Composition Typical Landform Acres Soils All Soils
BEXAS 100% | Depressions, Flats, Drainageways 194.27 3.49% 2.08%
DocB 85% | Knolls, Low Hills 29.89 0.54% 0.32%
FamA 95% | Flats 495.36 8.89% 5.31%
FapA 95% | Flats, Depressions 318.75 5.72% 3.42%
FauB 80% | Flats, Depressions 29.20 0.52% 0.31%
FmhAt 10% | Flood plains 515.86 9.25% 5.53%
FrfB 5% | Low Hills, Knolls 1578.44 28.32% | 16.93%
FrkB 5% | Low Hills, Knolls 443.00 7.95% 4.75%
HbmB 15% | Flats, Depressions 74.73 1.34% 0.80%
KemB 10% | Flats, Depressions 148.28 2.66% 1.59%
KeoA 15% | Flats, Depressions 44.13 0.79% 0.47%
KeuB 10% | Flats 60.08 1.08% 0.64%
LenA 95% | Depressions 264.26 4.74% 2.84%
MakAt 100% | Swamps, Flood plains 12.95 0.23% 0.14%
MamnAv 90% | Tidal Marshes 225.17 4.04% 2.42%
MamuAv 75% | Tidal Marshes 30.42 0.55% 0.33%
MaoB 5% | Flats 119.84 2.15% 1.29%
SacA 5% | Knolls 56.08 1.01% 0.60%
SacB 5% | Knolls, Low hills 152.27 2.73% 1.63%
WokA 10% | Flats 781.40 14.02% 8.38%

Total Hydric Soils 5574.39 | 100.00% | 59.81%

Total Soils (excludes water — 299.21 acres) 9320.69
Source: NRCS Web Soil Survey
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Other Soil Characteristics and Limitations for Use

Other qualities and characteristics of soils determine land’s suitability for development,
including its capacity to support foundations without corrosion, limitations for septic and
helping to identify areas whose water characteristics, such as ponding, flooding or a high
water table, or potential for frost heaves contraindicate development. The USDA-NRCS
Soil Survey states: “Great differences in soil properties can occur within short distances.
Some soils are seasonally wet or subject to flooding. Some are too unstable to be used as
a foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.”

The Soil Limitations Table (Table 30) explores the following characteristics:

Depth to restrictive layer is the vertical distance from the soil surface to the upper
boundary of the restrictive layer. The restrictive layer is a nearly continuous layer that has
one or more physical, chemical, or thermal properties that significantly impede the
movement of water and air through the soil or that restrict roots or otherwise provide an
unfavorable root environment. Examples are bedrock, cemented layers, dense layers, and
frozen layers. Though not shown in this table, information on the hardness and thickness
of the restrictive layer, both of which significantly affect the ease of excavation, can be
obtained for specific soil types.

Drainage refers to the relative wetness of the soil under natural conditions as it pertains
to wetness due to a water table. Drainage classes refer to the frequency and duration of
wet periods under conditions similar to those under which the soil developed. Drainage
classes range from excessively drained (water is removed very rapidly and the soils are
commonly coarse-textured or shallow) to very poorly drained (water is removed from the
soil so slowly that free water remains at or very near the ground surface during much of
the growing season and unless artificially drained, most crops cannot be grown).

Capacity [of most limiting layer] to transmit water refers to the ease with which pores in
a saturated soil transmit water. This capacity is considered in the design of soil drainage
systems and septic tank absorption fields.

Depth to water table indicates a range of expected depth to a saturated zone in the soil,
known as a “water table,” that occurs during several months in most years. A saturated
zone that lasts for less than a month is not considered a water table.

Flooding is the temporary inundation of an area caused by overflowing streams or by
runoff from adjacent slopes. Water standing for short periods after rainfall or snowmelt is
not considered flooding, and water standing in swamps and marshes is considered
ponding rather than flooding. Frequency is expressed as none, very rare, rare, occasional,
frequent, and very frequent.

e “None” means that flooding is not probable. The chance of flooding is nearly 0%
in any year. Flooding occurs less than once in 500 years.

e “Very rare” means that flooding is very unlikely but possible under extremely
unusual weather conditions. The chance of flooding is less than 1% in any year.
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e “Rare” means that flooding is unlikely but possible under unusual weather
conditions. The chance of flooding is 1-5% in any year.

e “Occasional” means that flooding occurs infrequently under normal weather
conditions. The chance of flooding is 5-50% in any year.

e “Frequent” means that flooding is likely to occur often under normal weather
conditions. The chance of flooding is more than 50% in any year but is less than
50% in all months in any year.

e “Very frequent” means that flooding is likely to occur often under normal weather
conditions. The chance of flooding is more than 50% in all months of any year.

Ponding is standing water in a closed depression. Unless a drainage system is installed,
the water is removed only by percolation, transpiration, or evaporation. Frequency is
expressed as none, rare, occasional, and frequent.

e “None” means that ponding is not probable;

e “Rare” that it is unlikely but possible under unusual weather conditions (the
chance of ponding is nearly 0 to 5% in any year);

e “Occasional” that it occurs, on the average, once or less in two years (the chance
of ponding is 5-50% in any year); and

e “Frequent” that it occurs, on the average, more than once in two years (the chance
of ponding is more than 50% in any year).

Available water storage refers to the quantity of water that the soil is capable of storing
for use by plants. The available water storage is given in inches of water per inch of soil
for each soil layer. This figure varies depending on soil properties that affect retention of
water. The most important properties are the content of organic matter, soil texture, bulk
density, and soil structure. Available water storage is an important factor in the choice of
plants or crops to be grown and in the design and management of irrigation systems.
Available water storage is not an estimate of the quantity of water actually available to
plants at any given time.

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when moisture
moves into the freezing zone of the soil. Temperature, texture, density, saturated
hydraulic conductivity (Ksat), content of organic matter, and depth to the water table are
the most important factors considered in evaluating the potential for frost action. It is
assumed that the soil is not insulated by vegetation or snow and is not artificially drained.
Silty and highly structured, clayey soils that have a high water table in winter are the
most susceptible to frost action. Well drained, very gravelly, or very sandy soils are the
least susceptible. Frost heave and low soil strength during thawing cause damage to
pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical action
that corrodes or weakens uncoated steel or concrete. The rate of corrosion of uncoated
steel is related to such factors as soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of concrete is based mainly on the
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sulfate and sodium content, texture, moisture content, and acidity of the soil. Special site
examination and design may be needed if the combination of factors results in a severe
hazard of corrosion. The steel or concrete in installations that intersect soil boundaries or
soil layers is more susceptible to corrosion than the steel or concrete in installations that
are entirely within one kind of soil or within one soil layer.

Septic limitations: All of the rated soils in East Greenwich are classified by the NRCS as
“very limited,” which indicates that the soil has at least one feature that is unfavorable for
such use, with the expectation of poor performance and high maintenance. Septic tank
absorption fields are areas in which effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that part of the soil between depths of
24 and 60 inches is evaluated. The ratings are based on the soil properties that affect
absorption of the effluent, construction, and maintenance of the system. The most
important soil properties that determine septic limitations are capacity to transmit water
(Ksat), depth to a water table, ponding, depth to bedrock, and flooding (USDA-NRCS,
Web Soil Survey).
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Table 30. Soil Limitations in East Greenwich Township

Depth
Depth to to Available Risk of
Restrictive Capacity to Water | Water Frost Corrosion
Soil Feature Transmit Water Table | Storage Action | Concrete/ Septic
Abbr. (in) Drainage (in/hr) (in) (in) Ponding /Flooding Potential Steel Limitations
AvsB >80 Well MH(0.20-0.60) >80 VL(2.1) | None/None M H/L Very limited
AvtB 15to 40 to | Well MH(0.20-0.60) >80 VL(2.4) | None/None M H/L Very limited
fragipan
AvtC 15to 40 to | Well MH(0.20-0.60) >80 VL(2.4) | None/None M H/L Very limited
fragipan
BEXAS | >80 Very poorly H-VH(2.00-20.00) | 0-6 L(3.7) Occasional/Occasional | M H/L Very limited
CokA >80 Well MH-H(0.20-2.00) >80 M(7.5) None/None M H/M Very limited
CosB >80 Well MH-H(0.60-2.00) >80 M(6.2) None/None M H/M Very limited
CosC >80 Well MH-H(0.60-2.00) >80 M(6.2) None/None M H/M Very limited
DocB >80 Well MH-H(0.60-6.00) >80 M(6.6) None/None M H/L Very limited
DocC >80 Well MH-H(0.60-6.00) >80 M(6.6) None/None M H/L Very limited
DouB >80 Well MH-H(0.60-6.00) >80 M(6.6) None/None M H/L Very limited
EvuB >80 Excessively H-VH(2.00-20.00) | >80 L(4.2) None/None L H/L Very limited
FamA >80 Poorly MH-H(0.20-2.00) 0-12 | M(6.7) None/None H H/H Very limited
FapA >80 Poorly MH-H(0.20-2.00) 0-12 | M(6.7) None/None H H/H Very limited
FauB >80 Poorly MH-H(0.20-2.00) 0-12 | M(6.7) None/None H H/H Very limited
FmhAt >80 Somewhat poorly | MH-H(0.57-1.98) 6-18 | M(6.1) Frequent/Frequent H M/H Very limited
FrfB >80 Well MH-H(0.20-2.00) >80 M(7.3) None/None M H/M Very limited
FrfC >80 Well MH-H(0.20-2.00) >80 M(7.3) None/None M H/M Very limited
FrkA >80 Well MH-H(0.20-2.00) >80 M(8.1) None/None M H/M Very limited
FrkB >80 Well MH-H(0.20-2.00) >80 M(8.1) None/None M H/M Very limited
FrkC >80 Well MH-H(0.20-2.00) >80 M(8.1) None/None M H/M Very limited
FrkD2 >80 Well MH-H(0.20-2.00) >80 M(7.8) None/None M H/M Very limited
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Table 30. Soil Limitations in East Greenwich Township

Depth
Depth to to Available Risk of
Restrictive Capacity to Water | Water Frost Corrosion
Soil Feature Transmit Water Table | Storage Action | Concrete/ Septic

Abbr. (in) Drainage (in/hr) (in) (in) Ponding /Flooding Potential Steel Limitations
FrkE >80 Well MH-H(0.20-2.00) >80 M(8.1) None/None M H/M Very limited
FrkF >80 Well MH-H(0.20-2.00) >80 M(7.9) None/None M H/M Very limited
FrrB >80 Well MH-H(0.20-2.00) >80 M(8.1) None/None M H/M Very limited
HbmB >80 Moderately well H(2.00-6.00) 18-42 | M(6.9) None/None M H/H Very limited
KemB >80 Moderately well ML-MH(0.06-0.20) | 18-42 | H(9.8) None/None M M/H Very limited
KemC2 | >80 Moderately well ML-MH(0.06-0.20) | 18-42 | H(10.0) | None/None M H/H Very limited
KeoA >80 Moderately well ML-MH(0.06-0.20) | 18-42 | H(10.4) | None/None M M/H Very limited
KeuB >80 Moderately well ML-MH(0.06-0.20) | 18-42 | H(9.8) None/None M M/H Very limited
LenA >80 Poorly ML-MH(0.06-0.20) | 0-12 | H(9.3) None/None H H/H Very limited
MakAt >80 Very poorly H-VH(2.00-20.00) | 0-6 VH(17.2) | Frequent/Frequent H H/H Very limited
MamnAv | >80 Very poorly MH(0.20-0.60) 0-6 VH(17.4) | Frequent/Very frequent | H M/M Very limited
MamuAv | >80 Very poorly MH(0.20-0.60) 0-6 VH(17.4) | Frequent/Very frequent | H M/M Very limited
MaoB >80 Moderately well ML-MH(0.06-0.20) | 18-42 | M(8.4) None/None M M/H Very limited
MaoC >80 Moderately well ML-MH(0.06-0.20) | 18-42 | M(8.4) None/None M M/H Very limited
MaoC2 | >80 Moderately well ML-MH(0.06-0.20) | 18-42 | M(8.7) None/None M H/H Very limited
PHG -- Well -- -- -- None/None NR NR NR
SabB >80 Well MH-H(0.20-2.00) >80 M(6.9) None/None M H/M Very limited
SabC >80 Well MH-H(0.20-2.00) >80 M(6.9) None/None M H/M Very limited
SabD >80 Well MH-H(0.20-2.00) >80 M(6.9) None/None M H/M Very limited
SabF >80 Well MH-H(0.20-2.00) >80 M(6.9) None/None M H/M Very limited
SacA >80 Well MH-H(0.20-2.00) >80 M(7.1) None/None M H/M Very limited
SacB >80 Well MH-H(0.20-2.00) >80 M(7.1) None/None M H/M Very limited
SacC >80 Well MH-H(0.20-2.00) >80 M(7.1) None/None M H/M Very limited
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Table 30. Soil Limitations in East Greenwich Township

Depth
Depth to to Available Risk of
Restrictive Capacity to Water | Water Frost Corrosion
Soil Feature Transmit Water Table | Storage Action | Concrete/ Septic

Abbr. (in) Drainage (in/hr) (in) (in) Ponding /Flooding Potential Steel Limitations
SapB >80 Well MH-H(0.20-2.00) >80 M(7.5) None/None M H/M Very limited
ThfB >80 Well MH-H0.20-6.00 >80 L(5.1) None/None L H/M Very limited
UdauB >80 Well ML-MH(0.06-0.20) | >80 M(6.7) None/None L H/L Very limited
UR - NR - - - None/None NR NR NR
WATER | -- NR -- -- -- None/None NR NR NR
WokA >80 Moderately well MH-H(0.20-2.00) 18-42 | L(5.9) None/None M H/H Very limited
WooB >80 Moderately well MH-H(0.20-2.00) 18-42 | M(6.4) None/None M H/H Very limited
L=Low, ML = Moderately Low; VL = Very Low; H = High; MH = Moderately High; VH = Very High; NR=Not Rated
Source: NRCS Web Soil Survey
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Soil Limitations for Building Site Development

East Greenwich has a number of soils that are rated by the NRCS Web Soil Survey as
having no limits or some limits on their ability to support dwellings and small
commercial establishments.

For the purposes of these ratings, dwellings are defined as single-family houses of three
stories or less and small commercial buildings are structures that are less than three
stories high and do not have basements. For dwellings without basements and small
commercial buildings, the foundation is ““assumed to consist of spread footings of
reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth of
maximum frost penetration, whichever is deeper.” For dwellings with basements, the
foundation is “assumed to consist of spread footings of reinforced concrete built on
undisturbed soil at a depth of about 7 feet. The ratings for dwellings are based on the soil
properties that affect the capacity of the soil to support a load without movement and on
the properties that affect excavation and construction costs. The properties that affect the
load-supporting capacity include depth to a water table, ponding, flooding, subsidence,
linear extensibility (shrink-swell potential), and compressibility....The properties that
affect the ease and amount of excavation include depth to a water table, ponding,
flooding, slope, depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, and the amount and size of rock fragments.”

The ratings are described as follows:

e “Not limited” indicates that the soil has features that are very favorable for the
specified use. Good performance and very low maintenance can be expected.

e “Somewhat limited” indicates that the soil has features that are moderately
favorable for the specified use. The limitations can be overcome or minimized by
special planning, design, or installation. Fair performance and moderate
maintenance can be expected.

e “Very limited” indicates that the soil has one or more features that are
unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation
procedures. Poor performance and high maintenance can be expected (USDA-
NRCS, Web Soil Survey).

About 4% of the Township is covered by elements that are not rated for building
development such as pits, sand and gravel, rock outcrops, water, or urban land (surface
covered by pavement, concrete, buildings, and other structures underlain by disturbed and
natural soil material). Near two-thirds of all soil acreage has the capacity to support
development of dwellings without basements and well over 50% of all soil acreage has
no limitation for development of dwellings with basements or development of small
commercial buildings. Less than 10% of soils are somewhat limited for development of
basements with and without dwellings. About 14% of soils are somewhat limited for the
development of small commercial buildings. All other soils in East Greenwich are rated
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as very limited in their ability to support development of dwellings or small commercial
structures. The table below shows the breakdown of these ratings. (Table 31)

Table 31. Soil Limitations for Building Site Development in East Greenwich

Township
Rating Dwellings Without Dwellings with Small Commercial
Basements Basements Buildings
Not Rated PHG, UR, WATER
Total Acres: 416.24; % of Twp: 4.36%
Not Limited CosB, CosC, DocB, CokA, CosB, CosC, CosB, DocB, DouB,

DocC, DouB, EvuB,
FrfB, FrfC, FrkA, FrkB,
FrkC, FrrB, HbmB,
SabB, SabC, SacA,
SacB, SacC, SapB,
ThfB, UdauB, WokA,
WooB

Total Acres: 6070.48
% of Twp: 63.57%

DocB, DocC, DouB,
EvuB, FrfB, FrfC,
FrkA, FrkB, FrkC,
FrrB, SabB, SabC
SacA, SacB, SacC,
SapB, ThfB, UdauB

Total Acres: 5132.75
% of Twp: 53.75%

EvuB,FrrB, HbmB,
SapB, ThfB, UdauB,
WokA, WooB, FrfB,
FrkA, FrkB, SabB,
SacA,SacB

Total Acres: 5210.20
% of Twp: 54.56%

Somewhat Limited

AvsB, AvtB, AvtC,
CokA, FrkD, FrkD2,
KemB, KemC2, KeoA,
KeuB, MaoB, MaoC,
MaoC2, SabD

Total Acres: 637.19
% of Twp: 6.67%

FrkD, FrkD2, SabD

Total Acres: 175.22
% of Twp: 1.83%

AvsB, AviB, AvtC,
CokA, CosC, DocC,
FrfC, FrkC, KemB,
KemC2, KeoA, KeuB,
MaoB, MaoC, MaoC2,
SabC, SacC

Total Acres: 1316.90
% of Twp: 13.79%

Very Limited

BEXAS, FamA, FapA,
FauB, FmhAt, FrkE,
FrkF, LenA, MakAt,
MamnAv, MamuAyv,
SabF

Total Acres: 2425.98
% of Twp: 25.40%

AvsB, AviB, AvtC,
BEXAS, FamA, FapA,
FauB, FmhAt, FrkE,
FrkF, HbmB, KemB,
KemC2, KeoA, KeuB,
LenA, MakAt,
MamnAyv, MamuAyv,
MaoB, MaoC, MaoC2,
SabF, WokA, WooB

Total Acres: 3825.68
% of Twp: 40.06%

BEXAS, FamA, FapA,
FauB, FmhAt, FrkD,
FrkD2, FrkE, FrkF,
LenA, MakAt,
MamnAv, MamuAv,
SabD, SabF

Total Acres: 2606.56
% of Twp: 27.29%

Source: NRCS Web Soil Survey

Township Initiatives

The Township municipal code includes chapters that address soil-related concerns:

e Soil Erosion and Sediment Control (SESC) (16.18) — prohibits land disturbance
without an approved and permitted SESC plan.

East Greenwich Township Environmental Resource Inventory Update

61




e Soil Removal (15.28) — prohibits removal of soil for sale or for use other than
premises from which the soil is taken without first obtaining a permit from the
committee. In issuing permits, the committee will consider factors including: soil
erosion by water and wind; drainage or sewerage problems; soil fertility; lateral
support slopes and grades of abutting roads and lands; land value and uses; and
other factors that may have a negative environmental impact.

e Stormwater Control (16.45) — prohibits major site development without a site
development stormwater plan. This plan must minimize the use of fertilizers and
will apply fertilizer in accordance with the Soil Erosion and Sediment Control
Act, N.J.S.A. 4:24-39 et seq. (East Greenwich, Municipal Code).
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LAND USE

The NJDEP periodically compiles information on land use and land cover (LULC) in
New Jersey using aerial photography in the spring of each update year. A modified
Anderson classification system is used (NJDEP, Land Use/Land Cover 2012 Update).
Table 32 below shows the Level I LULC categories in East Greenwich Township for the
most recent 2012 NJDEP update. Map 11 illustrates this data (Maps section). The
predominant land use in East Greenwich is Urban Land, with about 37% of land area
falling in this category. However, when this category is broken down further into its
Level Il LULC categories, (explored in the following sections) much of the land
classified as Urban Land is rural residential land, contributing to the Township’s
dominant pastoral essence. Nearly a third of land is classified as Agricultural Land. The
Forestland and Wetland categories also have significant land area, each comprising about
13% and 16% of total land area, respectively. Water comprises less than 3% of land area
and Barren Lands comprise less than 1%.

The following text, abstracted from the NJDEP Modified Anderson System, describes the
characteristics and (Level II) sub-categories of Level I LULC categories in East
Greenwich  Township. This online document can be accessed at
http://www.state.nj.us/dep/gis/digidownload/metadata/lulc02/anderson2002.html.

Table 32. Land Use Level | Classifications in East Greenwich Township
Category Acres % of Twp
Agricultural Land 2977.37 31.18%
Barren Land 41.46 0.43%
Forestland 1209.90 12.67%
Urban Land 3494.11 36.59%
Water 278.65 2.92%
Wetlands 1548.39 16.21%

Total: 9549.88 100%
Source: 2012 NJDEP LULC

Agricultural Land

Agricultural Land includes all lands used primarily for the production of food and fiber
and some of the structures associated with this production. The 2977.37 acres of
Agricultural Land in East Greenwich are broken into Level Il sub-categories of Cropland
and Pastureland; Orchards/Vineyards/Nurseries/Horticultural Areas and Other
Agricultural Areas. Table 33 below shows these acreage breakdowns.
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Table 33. Agricultural Land Level Il Classifications in East Greenwich Township

% of Agricultural

Category Acres Land
Cropland and Pastureland 2697.94 90.61%
Orchards/Vineyards/Nurseries/Horticultural Areas 59.80 2.01%
Other Agriculture 219.63 7.38%
Total: 2977.37 100%

Source: 2012 NJDEP LULC

Barren Land

Barren lands are characterized by thin soil, sand, or rocks and a lack of vegetative cover
in a non-urban setting. Barren land such as beaches and rock faces are found in nature
but also result as a product of man’s activities. Extraction mining operations, landfills,
and other disposal sites compose the majority of man-altered barren lands. The 41.46
acres of Barren Land in East Greenwich are subdivided into Level Il categories of
Altered Lands; Extractive Mining and Transitional Areas. Transitional Areas include
lands on which site preparation for a variety of development types has begun. However,
the future land use for these areas has not been realized. Table 34 shows the acreages of
Level Il categories of Barren Lands.

Table 34. Barren Land Level Il Classifications in East Greenwich Township
Category Acres | % of Barren Land
Altered Lands 0.45 1.10%
Extractive Mining 7.96 19.19%
Transitional Areas 33.05 79.72%

Total: 41.46 100%
Source: 2012 NJDEP LULC

Forestland

Forestland contains any lands covered by woody vegetation other than wetlands. These
areas are capable of producing timber and other wood products, and of supporting many
kinds of outdoor recreation. Forestland is an important category environmentally,
because it affects air quality, water quality, wildlife habitat, climate, and many other
aspects of the ecology of an area. The 1209.90 acres of Forestland in East Greenwich are
broken into Level Il sub-categories of Coniferous; Deciduous; Mixed Deciduous-
Coniferous and Brushland. Table 35 shows the acreages of these subcategories. See
Description of Forestland Types section on Page 73 for a detailed description of forest
types in East Greenwich Township.
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Table 35. Forestland Land Level Il Classifications in East Greenwich Township
Category Acres % of Forestland
Coniferous 18.03 1.49%
Deciduous 878.22 72.59%
Mixed Deciduous-Coniferous 35.92 2.97%
Brushland 277.73 22.95%

Total: 1209.90 100%
Source: 2012 NJDEP LULC

Urban Land

The Urban or Built-up Land category is characterized by intensive land use where the
landscape has been altered by human activities. Although structures are usually present,
this category is not restricted to traditional urban areas. The 3494.10 acres of Urban
Land in East Greenwich are subdivided into Level Il categories of Residential;
Commercial and Service; Industrial; Transportation, Communication and Utilities;
Industrial and Commercial Complexes; Mixed Urban or Built-up; Other Urban or Built-
up Land and Recreational Land. Included with each of the above land uses are associated
lands, buildings, parking lots, access roads, and other appurtenances, unless these are
specifically excluded

Urban or Built-up Land takes precedence over other categories when the criteria for more
than one category are met. For example, recreational areas that have enough tree cover to
meet Forest category criteria are placed in the Recreational category. Table 36. Urban
Land Level 1l Classifications in East Greenwich Township shows the acreage breakdown
of Urban Land Level Il classifications in East Greenwich Township. Residential Land is
separated further, into Level 1l classification, to show the dominance of Rural, Single
Unit Residential as a percentage of all Urban Land acreage (28.40%).

Table 36. Urban Land Level Il Classifications in East Greenwich Township
Category Acres % of Urban Land
Commercial/Services 568.40 16.27%
Industrial 169.15 4.84%
Transportation/Utilities/Communications 472.85 13.53%
Other Urban/Built-Up Land 607.84 17.40%
Recreational Land 141.30 4.04%
Residential
Rural, Single Unit (Level IIl) 992.34 28.40%
All Other Residential 542.22 15.52%
Total: 3494.10 100%
Source: 2012 NJDEP LULC
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Transportation Infrastructure

Two interstate highways pass through East Greenwich, 1-295 and the New Jersey
Turnpike (1-95). 1-295 runs through the northern portion of the Township for about % of
a mile, where there is an interchange and truck stop. There are four interchanges that
directly impact traffic in East Greenwich, 1) Democrat Road (1/2 mile west of the
Township Line), 2) Harmony Road, 3) Berkeley/Cohawkin Roads, 4) Timberlane Road.
The New Jersey Turnpike stretches for 5 miles in a northeast-southwest direction through
the Township, and the nearest interchange directly impacting East Greenwich traffic is
Exit 2 in Woolwich Township. Seven county roads exist in the Township. The most
prominent is Kings Highway, which also runs northeast-southwest through the
Township’s three main villages. The other six county roads generally run perpendicular
to Kings Highway (East Greenwich, Comprehensive Master Plan - Circulation Element).

Water

The 278.65 acres of Water in East Greenwich are broken into Level 1l sub-categories of
Streams and Canals; Natural Lakes; Artificial Lakes and Bays, Estuaries & Other Tidal
Waters. See Table 37 for the acreages of these subcategories.

Table 37. Water Level Il Classifications in East Greenwich Township
Category Acres % of Water
Streams and Canals 5.16 1.85%
Natural Lakes 1.66 0.59%
Artificial Lakes 72.68 26.08%
Bays, Estuaries, & Other Tidal Waters 199.15 71.47%

Total: 278.65 100%
Source: 2012 NJDEP LULC

All water bodies should be delineated as they exist at the time of data acquisition, except
areas in an obvious state of flood. Not included in this category are water treatment and
sewage treatment facilities.

Wetlands

Wetlands are those areas that are inundated or saturated by surface or ground waters at a
frequency and duration sufficient to support vegetation adapted for life in saturated soil
conditions. Included in this category are naturally vegetated swamps, marshes, bogs and
savannas which are normally associated with topographically low elevations but may be
located at any elevation where water perches over an aquiclude (or bed of low
permeability). Wetlands that have been modified for recreation, agriculture, or industry
will not be included here but described under the specific sub-category in Urban Land.
The wetlands of New Jersey are located around the numerous interior stream systems,
and along coastal rivers and bays. New Jersey supports various wetland habitats
dependent upon physiographic and geological variables. See the next section, Wetlands,
for a detailed discussion of wetlands types in East Greenwich Township.
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Change in Land Use in East Greenwich Township

In 1986, 52% of the municipality was in agricultural production (see Table 38. Land Use Change in East Greenwich Township from
1986 to 2012). In 2012 this had dropped to 31%, a drop of 2,018 acres. Forest land increased by 175 acres and urban land nearly
doubled, from 1,884 acres to 3,494 acres.

Table 38. Land Use Change in East Greenwich Township from 1986 to 2012
1986 1995/97 2002 2007 2012

Acres Percent Acres Percent Acres Percent Acres Percent Acres Percent
Agriculture 4,995.40 | 52.31% | 4,316.29 | 45.20% | 4,012.26 | 42.01% | 3,036.59 | 31.80% | 2,977.37 | 31.18%
Barren Land 70.03 0.73% | 19.41 0.20% | 48.73 0.51% | 338.80 3.55% | 41.46 0.43%
Forest 1,025.94 | 10.74% | 1,253.04 | 13.12% | 1,238.81 | 12.97% | 1,185.51 | 12.41% | 1,209.90 | 12.67%
Urban 1,884.01 | 19.73% | 2,087.45 | 21.86% | 2,398.41 | 25.11% | 3,006.85 | 31.49% | 3,494.11 | 36.59%
Water 231.48 2.42% | 242.36 2.54% | 242.36 2.54% | 408.55 4.28% | 278.65 2.92%
Wetlands 1,343.01 | 14.06% | 1,631.32 | 17.08% | 1,609.30 | 16.85% | 1,573.56 | 16.48% | 1,548.39 | 16.21%
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WETLANDS

Wetlands are important natural resources that contribute significantly to an area’s social,
economic, and environmental health. Among the services they provide are filtration of
chemicals, pollutants, and sediments from water; flood control; critical habitat for
wildlife; recreation and tourism (NJDEP, Freshwater Wetlands). The NJDEP defines a
freshwater wetland as *“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; provided,
however, that the Department, in designating a wetland, shall use the three-parameter
approach (that is, hydrology, soils and vegetation) enumerated in the 1989 Federal
Manual.” (N.J.A.C. 7:7A) NJDEP has adopted this manual as the technical basis for
identifying and delineating wetlands.

The NJDEP regulates virtually all activities in a wetland, including removing vegetation,
filling, and placing obstructions. Depending on the environmental value of a particular
wetland, there may also be a transition area, or buffer, around the wetland that will
require a waiver issued by the NJDEP for any activity within that zone. For example, a
wetland containing endangered species habitat would require a 150-foot wide transition
area, whereas a small wetland in a ditch might not require any transition area at all. Most
freshwater wetlands require a 50-foot transition area.

Wetlands in New Jersey are classified into three different values; exceptional resource
value, ordinary resource value, or intermediate resource value. The criteria for these
classifications are described below.

Exceptional Resource Value Wetland

e Discharges into FW-1 water and FW-2 trout producing waters and their
tributaries;

e Is a present habitat for threatened or endangered species; or

e Is a documented habitat for threatened or endangered species, and which remains
suitable for breeding, resting, or feeding by these species during the normal period
these species would use the habitat.

Ordinary Resource Value Wetland

e A freshwater wetland which does not exhibit any of the characteristics of a
Exceptional Resource Value Wetland which is:

e Anisolated wetland, as defined at N.J.A.C. 7:7A-1.4, which:

e s smaller than 5,000 square feet; and

e Has the uses listed below covering more than 50% of the area within 50 feet of
the wetland boundary. In calculating the area covered by a use, the Department
will only consider a use that was legally existing in that location prior to July 1,
1988, or was permitted under this chapter since that date:
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Lawns

Maintained landscaping

Impervious surfaces

Active railroad rights-of-way

Graveled or stoned parking/storage areas and roads

A drainage ditch

A swale or

A detention facility created by humans in an area that was upland at the
time the facility was created regardless of the wetland resource
classification of the wetland under these rules, or the classification of the
body of water, as FW-1 or FW-2 trout production, to which it discharges.

OO0OO0O0O0OO0O0O0

Intermediate Resource Value Wetland

e A freshwater wetland of intermediate resource value is any wetland not defined as
exceptional or ordinary (N.J.A.C. 7:7A).

The NJDEP LULC 2012 update can be further broken down into its Level 111 Wetlands
categories to isolate specific wetland types in East Greenwich. Approximately 16% of
the Township is covered by wetlands.

The Wetlands Map (Map 12 in the Maps section) shows the locations of wetlands in East
Greenwich. Table 39. presents a summary of wetlands by type. The dominant type of
wetland in East Greenwich is deciduous wooded wetlands, comprising 69% of the
Township’s wetlands and primarily buffering the watercourses of Clonmell Creek,
Nehonsey Brook, Still Run, and London Branch. It should be noted that this information
is based only on NJDEP mapped wetlands. Unmapped wetlands, which are still subject
to NJDEP regulation, may exist in East Greenwich. Wetlands would require a
professional delineation before a regulated activity could occur in or around them.
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Table 39. Wetland Types in East Greenwich Township
Level Il Category Acres Percent
Agricultural Wetlands (Modified) 122.36 7.90%
Deciduous Scrub/Shrub Wetlands 80.56 5.20%
Deciduous Wooded Wetlands 1064.67 | 68.76%
Disturbed Wetlands (Modified) 8.95 0.58%
Former Agricultural Wetland (Becoming Shrubby, Not Built-Up) 12.03 0.78%
Freshwater Tidal Marshes 138.80 8.96%
Herbaceous Wetlands 21.70 1.4%
Managed Wetland in Maintained Lawn Greenspace 12.65 0.82%
Mixed Scrub/Shrub Wetlands (Coniferous Dominant) 1.28 0.08%
Mixed Scrub/Shrub Wetlands (Deciduous Dominant) 14.87 0.96%
Mixed Wooded Wetlands (Deciduous Dominant) 1.57 0.10%
Phragmites Dominant Coastal Wetlands 3.53 0.23%
Phragmites Dominant Interior Wetlands 7.20 0.47%
Wetland Rights-of-Way 58.20 3.76%
Total: | 1548.39 | 100.00%
Source: NJDEP 2012 Land Use/Land Cover

Description of Wetland Types

Each type of wetland has distinct characteristics. The following text, abstracted from the
NJDEP Modified Anderson System, describes the characteristics of Level Il Wetlands
LULC categories in East Greenwich Township. This online document can be accessed at
http://www.state.nj.us/dep/gis/digidownload/metadata/lulc02/anderson2002.html.

Coastal Wetlands (Level 1)

Phragmites Dominate Coastal Wetlands (Level I11) — saline marsh areas where the
common reed, Phragmites australis (an invasive species), dominates.

Freshwater Tidal Marshes (Level I11)- marshes co-dominated by annual and
perennial herbaceous vegetation on substrates associated with tidal waters with
salinities less than 1 g/kg. Freshwater marsh species are characterized by Nuphar
lutea, Peltandra virginica, Pontederia cordata, Zizania aquatic, Polygonum
punctatum, Bidens laevis, and Typha latifolia. Non-tidal marshes are listed under
interior wetlands.

Interior Wetlands (Level I1)

Deciduous Scrub/Shrub Wetlands (Level IIl1) — brush communities composed
primarily of young samplings of deciduous tree species such as Acer rubrum, A.
negundo, Liquidamber stryaciflua, Alnus serrulata, Cornus stolonifer, and C.
amomum; and woody shrubs such as Vaccinium corymbosum, V. macrocarpon,

East Greenwich Township Environmental Resource Inventory Update 70



Spirea alba, Viburnum dentatum, Rosa palustris, Myrica pennsylvania, M. gale,
Clethra alnifolia, Cephalanthus occidentalis and Rhododendron viscosum, among
others.

Deciduous Wooded Wetlands (Level I11) — closed canopy swamps dominated by
deciduous trees normally associated with watercourses, edges of marshes, and
isolated wetlands. The important canopy species includes Acerrubrum, Nyssa
sylvatica, Fraxinus pennsylvanica, Salix nigra, Quercus bicolor, Q. phellos, Q.
falcata, Liquidambar styraciflua, and Platanus occidentalis.

Herbaceous Wetlands/Non-Tidal Marshes (Level 11l1) — wetlands dominated by
various herbaceous species that are not connected or associated with tidal waters.
Lake edges, open flood plains and abandoned wetland agricultural fields are
locations for this cover type. Leersia oryzoides, Phalaris arundinacea, Nuphar
lutea, Polygonum arifolium, P. sagittatum, Typha latifolia and Phragmites are
species that may dominate this cover type. Bog herbaceous vegetation includes
numerous Cyperaceae genera, Juncus sp. and the carnivorous genera of Drosera
and Sarracenia.

Phragmites Dominate Interior Wetlands (Level Ill) — freshwater marsh areas
where the common reed, Phragmites australis (an invasive species), dominates.

Mixed Wooded Wetland with Deciduous Dominant (Level Il1) - mixed wooded
wetlands with the deciduous tree species > 50 % but < 75%.

Other Urban or Built-up (Level 11)

Managed Wetland in Maintained Lawn Greenspace (Level Il1) — former natural
wetland areas that now are part of an altered managed landscape, but which still
exhibit signs of soil saturation on the imagery. These areas do not support typical
wetland vegetation, but are vegetated primarily by grasses and other planted
vegetation that may be routinely mowed. Examples of this category would be
maintained open lawns and storm water swales in residential, commercial or
industrial areas. None of the wetlands included in this category are routinely
inundated, although the swales may be on occasion. These altered wetlands exist
on areas shown on the US Soil Conservation Service Soil Surveys to have hydric
soils.

Transportation, Communication & Utilities (Level I1)

Wetland Rights-of-Way (Level I11)- rights-of-way that exist in former wetland
areas, and which still exhibit evidence of soil saturation. Because of alterations
associated with creating the rights-of-way and the periodic clearing, these areas
may not support the typical natural wetland vegetation found in adjacent unaltered
natural areas. They may, however, support shrubby forms of the surrounding
vegetation. They do, however, exist in areas shown on the Natural Resources
Conservation Service Soil Surveys to have hydric soils.
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Cropland and Pastureland (Level I1)

Agricultural Wetlands (Modified)(Level I11) - lands under cultivation that are
modified former wetland areas, and which still exhibit evidence of soil saturation
on the photography. These agricultural wetlands also exist in areas shown on soil
surveys to have hydric soils (NRCS).

Former Agricultural Wetlands (Becoming Shrubby, not Built-up)(Level 111) - this
category was added to identify areas coded as Agricultural Wetlands in the
baseline data set, but which do not appear to be under active cultivation in
subsequent years. These areas have not undergone any other alterations, such as
filling, grading or development, and may again be returned to the Agricultural
Wetlands category if the farmland is again placed under cultivation. However,
these wetlands may continue to develop into a scrub/shrub wetland area if active
cultivation is not resumed. As areas in a state of flux, they have been given a
separate code.

Brushland/Shrubland (Level I1)

Mixed  Scrub/Shrub  Wetlands  (Coniferous Dominant)(Level 1) -
Deciduous/Coniferous Brush/Shrubland (>25% Brush Covered with a Mixture of
Deciduous Coniferous Species; >75% Coniferous) This category contains natural
forested areas less than 20 feet in height with a mixture of coniferous and
deciduous trees.

Mixed  Scrub/Shrub  Wetlands (Deciduous  Dominant)(Level 1) -
Deciduous/Coniferous Brush/Shrubland (>25% Brush Covered with a Mixture of
Deciduous Coniferous Species; >75% Deciduous) This category contains natural
forested areas less than 20 feet in height with a mixture of coniferous and
deciduous trees.

Altered Lands (Level I1)

Disturbed Wetlands (Level I11) - former natural wetlands that have been altered
by some form of clearing, leveling, grading, filling and/or excavating, but which
still exhibit obvious signs of soil saturation on the imagery. Because of the
alterations, these areas do not generally support typical wetland vegetation, and
may in fact be unvegetated. They do, however, exist in areas shown on the US
Soil Conservation Service soil surveys to have hydric soils. These areas may be in
transition to a use or associated with a transitional development
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VEGETATION

The NJDEP LULC 2012 update can be further broken down into its Level 11l Forestland
categories to isolate specific vegetation types in East Greenwich. Approximately 13% of
the Township is covered by Forestland.

According to the 2012 LULC data, 1209.90 acres, or 12.67% of East Greenwich, is
classified as Forestland, with 59% classified as deciduous forest with greater than 50%
crown closure. The second most prevalent category is deciduous forest with 10-50%
crown closure, comprising 13% of all Forestland. Other prominent types include
Deciduous Brush/Shrubland and Old Field (>25% Brush Covered), comprising 10% and
9% of all Forestland, respectively. See Table 40 for the complete breakdown of

Forestland types.

Table 40. Forestland Types in East Greenwich Township

Level Il Category Acreage | Percent
Coniferous Brush/Shrubland 12.50 1.03%
Coniferous Forest (>50% Crown Closure) 14.35 1.19%
Coniferous Forest (10-50% Crown Closure) 3.68 0.30%
Deciduous Brush/Shrubland 115.15 9.52%
Deciduous Forest (>50% Crown Closure) 716.17 | 59.19%
Deciduous Forest (10-50% Crown Closure) 162.05 | 13.39%
Mixed Deciduous/Coniferous Brush/Shrubland 33.69 2.78%
Mixed Forest (>50% Coniferous With >50% Crown Closure) 12.09 1.00%
Mixed Forest (>50% Coniferous With 10-50% Crown Closure) 3.29 0.27%
Mixed Forest (>50% Deciduous With >50% Crown Closure) 14.10 1.17%
Mixed Forest (>50% Deciduous With 10-50% Crown Closure) 6.44 0.53%
Old Field (< 25% Brush Covered) 113.51 9.38%
Phragmites Dominate Old Field 2.88 0.24%

Total: | 1209.90 | 100.00%

Source: NJDEP 2012 Land Use/Land Cover Data

Description of Forestland Types

The following text, abstracted from the NJDEP Modified Anderson System, describes the
characteristics of Level 111 Forestland LULC categories in East Greenwich Township.

This online document can be accessed at

http:/www.state.nj.us/dep/qis/digidownload/metadata/lulc02/anderson2002.html.

Deciduous (Level I1)

Deciduous (> 50% Crown Closure) (Level I11) =This category contains deciduous
stands with crown closures greater than 50%. Crown closure is the percentage of a
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forest area occupied by the vertical projections of tree crowns. Crown closure
percentages provide a reasonable estimate of stand density. The majority of the
deciduous forests in New Jersey are in this category.

Deciduous(10-50% Crown Closure) (Level I11) —=This category contains deciduous
forest stands that have crown closure greater than 10%, but less than 50%.

Coniferous (Level I1)

Coniferous (>50% Crown Closure)(Level I11) — This category contains coniferous
stands with crown closures greater than 50%

Coniferous ( 10-50% Crown Closure) (Level 111) — This category contains natural
coniferous stands with crown closure > 10%, but less than 50%.

Mixed Deciduous /Coniferous (Level 11)

Mixed Forest (>50% Coniferous with >50% Crown Closure) ( Level I1l) —This
category contains stands of mixed coniferous and deciduous trees with the
coniferous species >50% and with crown closures >50%.

Mixed Forest (>50% Coniferous with 10-50% Crown Closure) (Level I11) =This
category contains stands of mixed coniferous and deciduous trees with the
coniferous species >50% and with crown closures between 10% and 50%.

Mixed Forest (>50% Deciduous with >50% Crown Closure) ( Level 11I) =This
category contains stands of mixed coniferous and deciduous trees with the
deciduous species >50% and with crown closures >50%.

Mixed Forest (>50% Deciduous with 10-50% Crown Closure) (Level I11) =This
category contains stands of mixed coniferous and deciduous trees with the
deciduous species >50% and with crown closures between 10% and 50%.

Brush/Shrubland (Level I1)

Coniferous Brush/Shrubland (Level 111) — This category contains natural forested
areas with coniferous species less than 20 feet high. An area must have greater
than 25% brush cover to be placed in this category. This category is for natural
areas; therefore, Christmas tree farms should be placed in the Nursery category

Deciduous Brush/Shrubland (Level I11) — This category contains natural forested
areas with deciduous species less than 20 feet in height. An area must have
greater than 25% brush cover to be placed in this category. This category also
contains inactive agricultural areas that have been grown over with brush.

Mixed Deciduous/Coniferous Brush/Shrubland (Level I11) —=This category contains

natural forested areas less than 20 feet in height with a mixture of coniferous and
deciduous trees.
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Old Field (<25% Brush Covered) (Level I11) — This category includes open areas
that have less than 25% brush cover. The predominant cover types are grasses,
herbaceous species, tree seedlings and/or saplings. Old fields are distinguished
from inactive farmland (2130) by the amount of brush cover. If a field contains
few woody stems (<5%), it should be placed in the inactive farmland category.
An area should be placed in the Old Field category if the amount of brush cover
requires extensive brush removal before plowing. In some cases, it may not be
established that the previous use was agricultural.

Phragmites Dominate Old Field (Level Il1) — This category contains open fields
where the common reed, Phragmites australis, dominates.
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THREATENED AND ENDANGERED SPECIES

Natural Heritage Program

East Greenwich Township submitted a request to the New Jersey Department of
Environmental Protection (NJDEP) Natural Heritage Program for rare species
information in the Township. The Township received a report from NJDEP on August
25, 2015. The Natural Heritage Program searched the Landscape Project (Version 3.1)
habitat mapping and the Biotics Database for occurrences of any rare wildlife species or
wildlife habitat for the Township and within the immediate vicinity (within ¥4 mile) of
the Township. Additionally, the Natural Heritage Database was searched for occurrences
of rare plant species or ecological communities that may be present in the Township and
within ¥ mile of the Township. A detailed report was provided by the Natural Heritage
Program for each category.

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 ecological communities (NJDEP, FAQs
about the Natural Heritage Priority Sites).

Natural Heritage Priority Sites

The State of New Jersey is home to a wide range of different ecosystems, some large and
dominating, others less pronounced and more vulnerable to development. The NJDEP
indentifies and maps areas which are considered unique ecosystems, these are known as
the Natural Heritage Priority Sites (NHP). One NHP site lies within East Greenwich
Township. This is the Tomlin Station Site, which is located on East Greenwich’s
southwest border with Woolwich Township. The Tomlin Station site (Map 13. Tomlin
Station Natural Heritage Priority Site) hosts a dry pine and oak woodlands habitat on the
crest of the Rattling Run valley. This site is home to state and federal endangered species
such as the bald eagle

Landscape Project

The NJDEP also maps critical habitat for imperiled and priority species through the
Landscape Project, which is a pro-active, ecosystem-level approach to the long-term
protection of these habitats. The NJDEP Landscape Project (Version 3.1 2012) ranks
patches of habitat using a numeric system (0 through 5), for the purpose of identifying
habitat which may be suitable for threatened and endangered species. Habitat identified
as Ranks 3 through 5 are considered environmentally significant by the NJDEP. The
following is a description of each rank:

e Rank 5 is assigned to species-specific patches containing one or more occurrences of
wildlife listed as endangered and threatened pursuant to the Federal Endangered
Species Act of 1973.

e Rank 4 is assigned to species-specific patches with one or more occurrences of State
Endangered Species.
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e Rank 3 is assigned to species-specific patches containing one or more occurrences of
State Threatened Species.

e Rank 2 is assigned to species-specific patches containing one or more occurrences of
species considered to be species of special concern.

e Rank 1 is assigned to species-specific patches that meet habitat-specific suitability
requirements such as minimum size criteria for endangered, threatened or priority
wildlife species, but that do not intersect with any confirmed occurrences of such
species.

e Rank 0 is assigned to species-specific patches that do not contain any species
occurrences and do not meet any habitat-specific suitability requirements (NJDEP,
New Jersey Landscape Project Version 3.1 (summary report)).

The majority of East Greenwich has been identified as Rank 1 (38.7%), land that meets
habitat-specific suitability requirements but have no confirmed species occurrences.
There is a small portion (5.3%) of land designated Rank 5 that exists in two clustered
areas along the New Jersey Turnpike in the southern portion of the Township. There is a
slightly higher percentage of lands designated Rank 4 (7.4%), and the biggest of these
patches is also along the Turnpike. Rank 3 (4.6%) designated land consists of one cluster
of land, partially within the Tomlin Station NHP site and running along the Township’s
southwest border. Land with Rank 2 comprises 8.8% of the East Greenwich, occurring
primarily along streams and rivers throughout the Township. Table 41 presents a
summary of habitat patches within East Greenwich and the Patches with Endangered
Species Habitats Map (Map 14 in the Maps section) illustrates their distribution within
the Township.

Table 41. Critical Species Habitat in East Greenwich Township

Rank Acres % of Township
0 3,370.40 35.29%
1 3,692.06 38.66%
2 837.10 8.77%
3 439.94 4.61%
4 704.88 7.38%
5 505.50 5.29%

Total: 9549.88 100.00%

Source: NJDEP Landscape Project (Version 3.1 2012)- Accessed 8/25/15 at NJ GeoWeb -
http://www.nj.gov/dep/gis/geowebsplash.htm

Threatened and Endangered Species Designations

In the Natural Heritage Database there are various attributes used by NJDEP to identify
the threatened and endangered species within East Greenwich Township. These
attributes characterize and rank endangered and threatened species.
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State Protection Status: Notes if a species is listed as State Endangered, with its survival
threatened at the state or national level.

Regional Status: Notes if a species has listed as threatened or endangered by the
Pinelands Commission (noted as LP) or Highlands Water Protection and Planning Act
(noted as HL).

G-Rank: Ranks the species importance and rarity on a global scale. NJDEP defines the
individual ranks as follows:

e G1 - 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.

e G2 - Imperiled globally because of rarity (6 to 20 occurrences or few remaining
individuals or acres) or because of some factor(s) making it very vulnerable to
extinction throughout its range.

e 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 its range; with the number of occurrences in
the range of 21 to 100.

e G4 - Apparently secure globally; although it may be quite rare in parts of its
range, especially at the periphery.

e G5 - Demonstrably secure globally; although it may be quite rare in parts of its
range, especially at the periphery.

e GU - Possibly in peril range-wide but status uncertain; more information needed.

e T - Element ranks containing a "T" indicate that the infraspecific taxon is being
ranked differently from the full species. For example, Stachys palustris var.
homotricha is ranked "G5T? SH", meaning that the full species is globally secure
but the global rarity of the var. homotricha has not been determined; in New
Jersey the variety is ranked as historic.

e Q - Elements containing a "Q" indicate that the taxon is of questionable, or
uncertain taxonomic standing, e.g. some authors regard it as a full species, while
others treat it at the subspecific level.

Note: 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, G1G3).

S-Rank: Ranks the species’ importance and rarity within New Jersey. NJDEP defines the
individual ranks as follows:

e S1 - Critically imperiled in New Jersey 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 because of habitat destruction or some other
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Note

critical factor of its biology, they have been demonstrably reduced in abundance.
In essence, these are elements for which, even with intensive searching, sizable
additional occurrences are unlikely to be discovered.

S2 - Imperiled in New Jersey 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, primarily because of habitat destruction. Diligent
searching may yield additional occurrences.

S3 - Rare in state with 21 to 100 occurrences (plant species and ecological
communities in this category have only 21 to 50 occurrences). Includes elements
which are widely distributed in the state but with small populations/acreage 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.

S4 - Apparently secure in state, with many occurrences.

S5 - Demonstrably secure in state and essentially ineradicable under present
conditions.

.1 - Elements only ever documented from a single location.

B - Refers to the breeding population of the element in the state.

N - Refers to the non-breeding population of the element in the state.

: To express uncertainty, the most likely rank is assigned and a question mark added

(e.g., S2?). A range is indicated by combining two ranks (e.g., S1S2, S1S3). ((NJDEP,
New Jersey Landscape Project Version 3.1 (summary report))

Rare Plant Species

According to the Natural Heritage Database, East Greenwich is potentially home to 1
State Endangered vascular plant species, chinquapin (Castanea pumila). Other rare plant
species include white milkweed (Asclepias variegata), climbing fern (Lygodium
palmatum), and wild kidney bean (Phaseolus polystachios). No federally-listed
threatened or endangered plant species are known to be found within the Township.
Table 42 lists all threatened and endangered plant species which may be found in East
Greenwich Township and their rankings for the various attributes discussed earlier.

Table 42. Rare Plant Species in East Greenwich Township or Within the Inmediate

Vicinity (1/4 mi.)

Scientific Name Common Name Status Status G-Rank S-Rank

State Protection Regional

Vascular Plants

Asclepias variegata White Milkweed HL G5 S1
Castanea pumila Chinquapin Endangered LP, HL G5 S1
Lygodium palmatum Climbing Fern LP, HL G4 S2
Phaseolus polystachios Wild Kidney Bean HL G5T5? S2

Source: NJDEP Natural Heritage Database search, August, 25, 2015
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Rare Wildlife

East Greenwich is home to a wide array of wildlife including endangered and threatened
species listed on both state and federal registers. The Bog Turtle, a federally listed
endangered species, has its year round habitat in patches of pastureland, agricultural
lands, deciduous woodlands, and wetlands along the Turnpike corridor in the southeast
portion of East Greenwich. There are two state listed endangered species that inhabit East
Greenwich, those being the bald eagle and bog turtle. East Greenwich is also home to one
state threatened species, the bobolink.

East Greenwich also serves as the home to two other species, considered by the NJDEP
as species of special concern. It is home to an additional three rare species of
invertebrates, tracked by the New Jersey Division of Fish and Wildlife Endangered and
Nongame Species Program. A full list of all species listed by the NJDEP Landscape
Project and the NJDEP Fish and Wildlife Nongame Species Program can be found in

Table 43.
Table 43. Rare Wildlife Species in East Greenwich Township or Within the Immediate Vicinity
(/4 mi.)
Landscape
State Protection Regional G- Project
Scientific Name Common Name Status Status Rank S-Rank Rank
Birds
Haliaeetus Bald Eagle Endangered N/A G5 S1B,S2N | 4
leucocephalus
Dolichonyx Bobolink Threatened N/A G5 S2B, S3N | 3
oryzivorus
Accipiter cooperii Cooper’s Hawk Special Concern | N/A G5 S3B, S4N
Ardea herodias Great Blue Heron Special Concern | N/A G5 S3B, S4N
Reptiles
Glyptemys . Bog Turtle Endangered N/A G3 S1 5
muhlenbergii
Invertebrate Animals
Faronta rubripennis | Pink Streak N/A N/A G3G4 | S3 N/A
Macrochilo A Noctuid Moth N/A N/A G4 S2S3 N/A
louisiana
Macrochilo A Noctuid Moth N/A N/A G3G4 | S1S3 N/A
santerivalis

Source: NJDEP Landscape Project (Version 3.1 2012) & New Jersey Division

Nongame Species Program

of Fish and Wildlife Endangered and

Vernal Habitat

East Greenwich is home to many potential vernal habitats, also referred to as vernal
pools. These natural wetland depressions fill with water during the rainy season in fall
and remain ponded until the dry weather in early summer causes them to dry out. The
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vernal pools provide habitat for a wide array of amphibians, reptiles, invertebrates and
many species of wetland vegetation, but cannot support a fish population because of the
pools’ brief dry period. Certain wildlife species, referred to as “obligate” vernal pool
breeders, have evolved with a reliance upon these fish-free breeding sites and cannot
successfully reproduce elsewhere. Other wildlife species, referred to as “facultative”
vernal pool species, also take advantage of vernal habitats for breeding and/or feeding
purposes, but are not limited to performing these functions solely in vernal pools.

The NJ Department of Environmental Protection defines a vernal habitat in the
Freshwater Wetlands Protection Act Rules (see N.J.A.C. 7:7A-1.4) as a wetland that
meets the following criteria:

1. The wetland must consist of or contain a confined basin or depression without a
permanently flowing outlet;

2. The pool must feature evidence of breeding by at least one obligate or two
facultative vernal habitat species (these species are identified in N.J.A.C. 7:7A,
Appendix 1);

3. The area must maintain ponded water for at least two continuous months
between March and September of a normal rainfall year, and,;

4. The area must remain free of fish populations throughout the year, or it must
dry up at some time during a normal rainfall year.

Wetland areas featuring a confined basin depression exhibiting the hydrologic and
biological criteria established above are said to meet “certification” requirements, and
may be referred to as “certified vernal habitats,” or simply “vernal habitat areas.” The
NJDEP maps both certified “vernal habitat areas” and “potential vernal habitat areas”
using New Jersey’s Landscape Project, which is available online on NJ GeoWeb at
http://www.nj.gov/dep/gis/geowebsplash.htm. The mapping depicts a 300 meter radii
circle over the estimated center of both “certified” and “potential” vernal habitats. The
300 meter buffer is intended to account for the varying sizes of individual pools, the
likely presence of adjacent wetland areas and — significantly- the adjacent dispersal
habitats typically utilized by many resident amphibian species. The Landscape Project
defines its mapping of vernal habitats as follows:

Potential vernal habitat area — These are areas identified as possibly containing a vernal
pool that meets the criteria of a “vernal habitat” pursuant to N.J.A.C. 7:7A-1.4. These
sites include sites that have been field inspected and have been found to meet the physical
characteristics of a vernal habitat, but for which biological criteria have not yet been
measured, as well as sites that have not been checked by NJDEP staff.

Vernal habitat areas — These are areas that contain pools that have been field-verified by
the NJDEP and have been determined to meet both the physical and biological
characteristics of a vernal habitat in accordance with N.J.A.C. 7:7A-1.4. The Freshwater
Wetlands Protection Act Rules (N.J.A.C. 7:7A) protects vernal habitats as wetland areas
requiring a 50 foot buffer, or a 150 foot buffer if the pool supports a State threatened or
endangered species.
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In East Greenwich Township the Landscape Project mapping identifies 9 separate
potential vernal habitat polygons. This equates to approximately 615 acres of potential
vernal habitat. All potential vernal habitat areas in East Greenwich Township are shown
on the Vernal Habitats Map (Map 15 in the Maps section).

Table 44 lists obligate and facultative fauna species found in vernal habitats. Some of
these species may be present, but none are confirmed to be present within East
Greenwich’s potential vernal habitat areas.

Table 44. Obligate and Facultative Fauna Species Found in Vernal Habitats

Obligate Species Facultative Species
Marbled Salamander*** Snapping Turtle
Blue-spotted Salamander* Eastern Mud Turtle
Jefferson Salamander*** Spotted Turtle***
Eastern Tiger Salamander* Eastern Painted Turtle
Wood Frog Red-spotted Newt
Eastern Spadefoot Toad American Toad

Fairy shrimp (order Arnostraca) Fowler’'s Toad***

Pine Barrens Treefrog**
Northern Gray Treefrog
Southern Gray Treefrog*
Upland Chorus Frog
Northern Cricket Frog
New Jersey Chorus Frog
Bull Frog

Green Frog

Southern Leopard Frog
Four-toed Salamander
Northern Spring Peeper
Long-tailed Salamander**
Wood Turtle**

* State Endangered; ** State threatened; *** Special Concern
Source: NJDEP

Descriptions of the 71 species of reptiles and amphibians found in New Jersey, including
the obligate and facultative vernal pool species listed above, can be found on the NJDEP
Division of Fish and Wildlife website at:

http://www.nj.gov/dep/fgw/ensp/fieldguide _herps.htm.
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HISTORIC AND CULTURAL FEATURES

History

East Greenwich Township’s history has been laid out in the following documents, which
are available for review at the Gloucester County Library or the East Greenwich Library:

e FEast Greenwich Township. (1981) “East Greenwich Township Centennial —
Growth of a Township”

e FEast Greenwich Township. (2004) “Comprehensive Master Plan - Historic
Preservation Element”

The area that is now known as East Greenwich Township was first occupied by Lenni
Lenape Indians. European settlers first appeared in the mid17" century and, upon
discovery of the land’s fertility, turned to an agricultural economy. East Greenwich has a
rich Revolutionary War history, and several locations on the New Jersey and/or National
Register of Historic Places is a testament to that. Among these is the Death of the Fox
Inn, which was a noted meeting place for revolutionaries.

The Township was incorporated in 1881, annexing portions of Greenwich Township and
the western part of Mantua Township. The Township remains largely agricultural in
nature and its urban development concentrates around the three villages along Kings
Highway — Mickleton, Clarksboro, and Mount Royal. Even during the post WWII
development boom in nearby New Jersey suburbs, East Greenwich maintained a rural
ambience. The Township has come to embrace this ambience and celebrates its rich
historical past by giving priority to preservation of selected sites.

Historic/Cultural Features

The historic sites of East Greenwich are catalogued in its Comprehensive Master Plan —
Historic Preservation Element. The list includes Municipal, State, and Nationally
registered historic places. The NJDEP Historic Preservation Office also maintains a list
of East Greenwich’s State and National historic places on its website,
http://www.nj.gov/dep/hpo.  Table 45 lists all historically registered sites in East
Greenwich Township.

Table 45. Historic Sites in East Greenwich Township

Site Name Address Year

Bodo Otto House* 331 Kings Highway Circa 1771
St. Peter’s Episcopal Church* 302 Kings Highway

Upper Greenwich Friends Meeting House

(Mickleton Meeting)* 413 Kings Highway Circa 1799
Death of the Fox Inn* 217 Kings Highway Circa 1727
Justic-Peaslee House 348 Kings Highway Circa 1747
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Table 45. Historic Sites in East Greenwich Township
Site Name Address Year
Heart in Hand Tavern/Berkley Hotel 137 Kings Highway Circa 1700s
Eglington Cemetery 320 Kings Highway Circa 1776
Haines Pork Shop 521 Kings Highway Circa 1880
Bond House 351 Kings Highway Circa 1710-1720
Thomas Adams House 44 East Tomlin Station Road | Circa 1783
Margaret Wells Albertson House 711-715 Kings Highway Circa 1770
William Allen House Circa 1812
George Brown House 751 Rattling Run Road Circa 1793
Jeffery Clark House 230 Kings Highway Circa 1720
William Harrison House 825 Kings Highway Circa 1746
Amos Jenkins Peaslee House 356 Kings Highway Circa 1876
James Miller House Democrat Road Circa 1812
William Pine House 614 Kings Highway Circa 1800
Thomas Wilson House West Tomlin Station Road Circa 1830
Joseph Wolf House 160 Cedar Road Circa 1802
* State and National Register of Historic Places
**|ssued a Certificate of Eligibility by the NJDEP Historic Preservation Office
Source: East Greenwich Historic Preservation Element and NJDEP Historic Preservation Office

The majority of these historic sites are situated along Kings Highway. East Greenwich
has demonstrated its commitment to historic preservation through the adoption of the
Kings Highway Historic District (HD) zoning designation. The intent of this ordinance is
to “enhance and preserve the historic character of the Township’s three villages:
Clarksboro, Mickleton and Mount Royal by maintaining a framework and district for
historic renovation, and to provide complimentary design opportunities for new
development” (East Greenwich, Historic Preservation Plan Element).
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KNOWN CONTAMINATED SITES

Soil and groundwater contamination by pollutants is tracked by the state and federal
governments at varying degrees of contamination or potential contamination, including
brownfields and other extensive or long-term remediation point source facilities that
require continuous monitoring (Community Right to Know) and point source occurrences
that are specific and limited (Known Contaminated Sites).

The NJDEP Site Remediation Program currently maintains a list of more than 12,000
New Jersey Sites that have confirmed contamination and are undergoing remedial
investigation, cleanup, or awaiting assignment of a Licensed Site Remediation
Professional (LSRP).  These sites include private residences, active/abandoned
manufacturing or commercial properties, and gas stations. The list does not include sites
that have been successfully remediated (NJDEP, Site Remediation Program)

Brownfields

A brownfield is “any former or current commercial or industrial site, currently vacant or
underutilized and on which there has been, or there is suspected to have been, a discharge
of a contaminant.” (Brownfield and Contaminated Site Remediation Act, N.J.S.A.
58:10B-1 et seq.) The State of New Jersey encourages municipalities and counties to
redevelop their brownfields as part of Smart Growth initiatives. According to the State of
New Jersey Brownfields Sitemart, there are 12 active sites in East Greenwich as of
October 2015 (New Jersey, Brownfields SiteMart).

Community Right to Know

The Community Right to Know (CRTK) program is responsible for collecting and
disseminating data on hazardous substances produced, stored or used at companies in
New Jersey. Companies or organizations storing certain hazardous substances in levels
above specified threshold amounts are required by state and federal law to file annual
reports. Generally, these locations have chemicals used for dry cleaning, batteries,
medical processes and automotive maintenance. The Release and Pollution Prevention
Report (RPPR) is used to collect information for the NJDEP Community Right to Know
and Pollution Prevention programs. The RPPR gathers data on toxic chemical
throughput, multi-media environmental releases, on-site waste management, and off-site
transfers, collectively known as materials accounting. Pollution prevention progress
information is also reported on the RPPR. In 2014, there were no active sites in East
Greenwich Township that met the threshold for the State CRTK. (NJDEP, Data Miner)

Known Contaminated Sites

The Known Contaminated Sites List (KCSL) for New Jersey includes those sites and
properties within the state where contamination of soil or groundwater has been
confirmed at levels equal to or greater than applicable standards. Known Contaminated
Sites may include:
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e Active sites with known contamination, these sites can have one or more active
cases with any number of pending and closed cases,

e Pending sites with confirmed contamination which are those sites having one or
more pending cases, no active cases, and any number of closed cases, and

e Closed sites with remediated contamination, which are those sites having only
closed cases. Sites in this category have no active or pending cases.

These lists are produced by the NJDEP in response to the Brownfield and Contaminated
Site Remediation Act, N.J.S.A. 58:10-23.16-17, which requires the preparation of a list of
sites affected by hazardous substances. It also satisfies obligations under the New Jersey
New Residential Construction Off-Site Conditions Disclosure Act (N.J.S.A. 46:3C1 et
seq.). Sites included in the KCSL report can undergo a wide variety of remedial
activities, ranging from relatively simple *“cut and scrape” cleanups to highly complex
cleanups. The sites with complex contamination issues can have several sources of
contamination, which can affect both soil and groundwater at the same time.

The Site Remediation Reform Act, N.J.S.A. 58:10C-1 et seq. (SRRA), enacted in 2009,
has helped to speed up the remediation process, “thus helping to decrease the threat of
contamination to public health and safety and of the environment, and to quickly return
underutilized properties to productive use.” As of May 7, 2012, with limited exceptions,
all remediations in the state of New Jersey, without regard to when remediation was
initiated, proceed under the supervision of a Licensed Site Remediation Professional
(LSRP), without New Jersey Department of Environmental Protection (Department)
approval, following nine requirements set forth at N.J.S.A. 58:10B-1.3b(1) through (9).
East Greenwich has 6 non-homeowner Known Contaminated Sites in varying stages of
remediation (Map 16 and Table 46. Known Contaminated Sites (Non-Homeowner) in
East Greenwich Township). Further information about these sites can be found on the
NJDEP Site Remediation Program — Known Contaminated Sites in New Jersey Reports.

Table 46. Known Contaminated Sites (Non-Homeowner) in East Greenwich Township

Prograﬁulmn:)eerrest (P Name Address

003272 PAULSBORO TRAVEL CENTERS | RT 295 & EXIT 18 BERKLEY RD
019969 SHADY LANE 254 COUNTY HOUSE RD

022298 GETTY 56131 KINGS HWY & BERKLEY RD
032858 GATTUSQO'S AUTO SERVICE 229 KINGS HIGHWAY

203655 KINGS GATE SOUTH KINGS HWY & RATTLING RUN RD
258893 RIGGINS OIL MVA UNION RD CEDAR RD

702890 ACE REGULAR RELEASE 144 160 E COHAWKIN RD
G000006032 LAIL PROPERTY FORMER COHAWKIN RD & BERKELEY AVE
G000025832 B&A ENTERPRISES 179 COHAWKIN RD

G000061687 54 W TOMLIN STATION ROAD 54 WEST TOMLIN STATION RD

Source: Known Contaminated Sites in New Jersey Reports http://www.nj.gov/dep/srp/kcsnj/.
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FLOOD HAZARD/FLOOD PRONE AREAS

Flood Zones

Federal, state, and municipal governments provide oversight regarding areas prone to
flooding through various acts, laws, and ordinances. The intent is to minimize property
damage and negative ecological effects by limiting development and protecting positive
environmental influences in areas deemed subject to flooding.

Federal Regulation

At the federal level, the Federal Emergency Management Agency (FEMA) evaluates and
maps Special Flood Hazard Areas (SFHAS), creating official Flood Rate Insurance
Mapping (FIRM). Communities can opt to participate in the National Flood Insurance
Program (NFIP), which requires mandatory flood insurance in areas mapped as SFHAs.
An SFHA is defined as “an area that would be inundated by the flood having a one
percent chance of being equaled or exceeded in any given year,” also known as the base
flood or 100-year-flood zone. NFIP mapping also includes information on 500-year flood
zones and various sublevels within the 100-year zone. (FEMA). Table 47 lists the SFHAs
in East Greenwich and their respective acreages. Ninety percent (90%) of the Township
is not in a floodzone. Roughly 9% of the Township lies within the base flood zone and
1% lies within the 500- year flood zone. These are shown visually in Map 17.

Table 47. FEMA Flood Zones in East Greenwich
Township

Flood Hazard Acres % of Tofrlel\éllummpal
100-year Flood (1% annual
chance) 895.68 9.38%
500-year Flood (0.2% annual
chance) 66.55 0.70%
Not in Flood Zone 8587.76 89.92%
Total Township Acreage 9549.99 100.00%
Source:FEMA

State Regulation

At the state level, New Jersey regulates flood prone areas through the New Jersey Flood
Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq., adopted November 5, 2007. The
Act recognizes the importance not only of avoiding building in unsafe places but also of
preserving the vegetation that “is essential for maintaining bank stability and water
quality.” The rules set standards for development in flood hazard areas and areas adjacent
to surface waters “in order to mitigate the adverse impacts to flooding and the
environment that can be caused by such development.”

By NJDEP definition, “a flood hazard area and a riparian zone exist along every
regulated waterway that has a drainage area of 50 acres or more.” The flood prone or
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flood hazard area (FHA) mapped by the NJDEP is defined by the 100-year flood area
plus an additional amount (25%) to allow for changes over time. The inner portion of the
FHA is the floodway and the outer portion is the flood fringe. The state is attempting to
coordinate with FEMA so that FEMA mapping for New Jersey will use the state
standard, eliminating the need for double mapping.

NJDEP regulated activities in a flood hazard area or riparian zone include:

The alteration of topography through excavation, grading and/or placement of fill;
The clearing, cutting and/or removal of vegetation in a riparian zone;

The creation of impervious surface;

The storage of unsecured material;

The construction, reconstruction and/or enlargement of a structure; and

The conversion of a building into a private residence or a public building
(NJ.A.C. 7:13-2.4)

U~ wd P

In order to engage in any of these activities in a regulated area, the appropriate permit
must be obtained from NJDEP. Construction is not necessarily prohibited in a regulated
area, but a disturbance must be justified.

Local Regulation

On a local level, the East Greenwich Municipal Code addresses flood hazard areas in
Chapter 15.32, Flood Damage Prevention Code, which specifies strict standards for flood
hazard reduction in those areas designated SFHAs as defined by FEMA.

Section 15.32.060, Standards for Flood Hazard Production, provides the following
general standards for building in flood hazard areas:
e Anchoring; All new construction and substantial improvements shall be
anchored to prevent flotation, collapse, or lateral movement of the structure
e Construction Materials and Methods; All new construction and substantial
improvements shall be constructed with materials and utility equipment
resistant to flood damage
e Utilities; All new and replacement water supply systems shall be designed to
minimize or eliminate infiltration of flood waters into the system. New and
replacement sanitary sewage systems shall be designed to minimize or
eliminate infiltration of flood waters into the systems and discharge from the
systems into flood waters. One-site waste disposal systems shall be located to
avoid impairment to them, or contamination from them during flooding.
Electrical, heating, ventilation, plumbing and air-conditioning equipment and
other service facilities shall be designed and/or located so as to prevent water
from entering or accumulating within the components during conditions of
flooding.

A full list of the Township’s standards for building in flood hazard areas is available
online at:

https://www.municode.com/library/nj/east greenwich township/codes/code of ordinanc
€s.
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PRESERVED AND PUBLIC LANDS

This section inventories the public lands in East Greenwich Township as depicted on the
Preserved and Public Lands map (Map 18). These maps were produced using ESRI’s
ArcGIS 10.3 software. Acreages may vary slightly from the Township’s tax records, as
they were calculated using the ArcGIS software. This information is included within the
Parcel Data Tables in Appendix A. Property information was gathered using the New
Jersey Tax Assessment Online Database (2015). All acreages below are rounded to the
nearest acre unless otherwise stated; see Appendix A for greater detail.

Preserved Land

East Greenwich is home to 1,825 acres of preserved open space, 19% of the Township’s
9,550 acres.

Municipal Parks (ROSI)

The Township of East Greenwich has listed approximately 225 acres of Municipal Parks
on its 2010 Recreation and Open Space Inventory (ROSI) filed with NJDEP Green Acres
in 2013(see ROSI, Appendix B, in the Appendices). East Greenwich is home to several
municipal parks which are conveniently located close to the population centers of various
neighborhoods within the Township. These include the Thompson Family Park and the
Hidden Acres Township Park.

Gloucester County Parks

Gloucester County owns Shady Lane Park, which is approximately 112 acres and
adjacent to the Shady Lane Nursing Home. This park lies along County House Road
between the villages of Mount Royal and Clarksboro. It is mostly forested, with trails,
and has its southeast boundary along the Mantua Creek.

State Parks

The New Jersey Department of Environmental Protection (NJDEP) owns approximately
65 acres within East Greenwich Township, which is located entirely in the Mantua Creek
HUC 14 Subwatershed — Below Edwards Run. This land consists mostly of wetlands and
forest surrounding a small pond adjacent to Mantua Creek.

Private Preserved Farmland

There are 1420 acres of preserved farmland within East Greenwich Township. The
Township encourages preservation of private farmland through New Jersey’s Right to
Farm Act and various municipal ordinances. The Township also outlines funding sources
for farmland preservation in its Master Plan.
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Public Land

Municipal Land (Non-ROSI)

East Greenwich Township owns 202 acres of land that is used for general municipal
purposes, including the municipal administration building, fire departments, schools, and
water services.

Gloucester County Land

The Gloucester County Utilities Authority owns 42 acres of land along Mantua Road and
Concetta Drive. These are primarily forest and wetland areas which are adjacent to
residential developments.

State Land

The State of New Jersey owns 35 acres within the Township of East Greenwich. These
lands are owned by either the NJ Turnpike Authority, (the Turnpike runs the entire length
of the Township) or the New Jersey Department of Transportation.
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Clean Water Act (CWA). 33 U.S.C. 81251 et seq. Accessed 9/2/15 at
http://www.gpo.gov/fdsys/pkg/USCODE-2010-title33/pdf/lUSCODE-2010-
title33-chap26.pdf

Federal Safe Drinking Water Act. 42 U.S.C § 1428 et seq. Accessed 9/2/15 at
http://www.epw.senate.gov/sdwa.pdf

Flood Hazard Area Control Act Rules. N.J.A.C. 7:13. Accessed 9/2/15 at
http://www.nj.qov/dep/rules/rules/njac7 13.pdf

Freshwater Wetlands Protection Act Rules. N.J.A.C. 7:7A. Accessed 9/2/15 at
http://www.nj.gov/dep/rules/rules/njac7? 7a.pdf

New Jersey Flood Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq. Accessed
9/22/15 at http://www.nj.gov/dep/landuse/download/58 16a.pdf.

New Residential Construction Off-Site Conditions Disclosure Act. N.J.S.A. 46:3C1 et
seq. Accessed 9/22/15 at http://www.nj.gov/dep/srp/kcsnj/95¢253.htm.

Site Remediation Reform Act. N.J.S.A. 58:10C-1 et seq. Accessed 10/20/15 at
http://www.nj.gov/dep/srp/regs/statutes/srra.pdf

Surface Water Quality Standards (SWQS). N.J.A.C. 7:9B. Accessed 9/2/15 at
http://www.nj.qov/dep/rules/rules/njac7 9b.pdf
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