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OVERVIEW

The 1986 Federal Safe Drinking Water Act Amendments (section 1428, P.L. 93-523, 42 USC 300 et.
Seq.) directed all states to develop a Well Head Protection Program (WHPP) for both public
community (PWS) and public non-community (NCWS) water-supply wells. The U.S. Environmental
Protection Agency (USEPA) approved New Jersey’s WHPP Plan in December 1991. The goal of the
Plan was to prevent contamination of ground-water resources, which provided drinking water to
roughly forty-two percent of New Jersey’s population. The delineation of Well Head Protection
Areas is one component of the WHPP. The Well Head Protection Area (WHPA) is the area from
which a well draws its water within a specified time frame. In New Jersey, source-water areas for all
public supply wells were established by use of WHPA delineation methods.

Once delineated, these areas become a priority for efforts to prevent and clean up ground water
contamination. Other components of the WHPP Plan include pollution-source inventories,
development and implementation of best management practices to protect ground water, land-use
planning, and education to promote public awareness of each person’s role in protecting our
ground-water resources.

The Safe Drinking Water Act Amendments of 1996 (P.L. 104-182) established the need for state
Source Water Assessment Programs. The Source Water Assessment Program requires complete
assessments for all Public Water Systems (PWS's), utilizing ground and/or surface water, which
include source water protection area delineations, inventories of certain contamination sources,
and determinations of susceptibility that provide for “the protection and benefit of public water
systems.” A Source Water Assessment provides not only an understanding of current conditions,
but also serves as a predictive tool for source water management and protection.

The Source Water Protection Program is a voluntary effort encouraged by the USEPA and USDA
Farm Service Agency (FSA). Its purpose is to utilize the information provided by the mandatory
Source Water Assessment Program in order to allow participation of rural and small communities
to protect their drinking water sources. Once potential contaminant sources are identified, the
communities can then implement measures to safeguard against future contamination. The Source
Water Protection Plan will outline the implementation measures that each involved entity could
perform. The Plan will also outline a contingency plan in order to assure adequate drinking water
is available to the communities in case of a contamination event or a disruption of their normal
water supply. The most basic contingency plan consists of a phone list of everyone to call in case of
an emergency. This list is often the community’s emergency response team and the local
emergency management team.

Public supply wells draw water from underground water sources known as aquifers. Aquifers are
geologic units that are porous and permeable enough to allow water to flow through them in
quantities sufficient to supply wells. The water contained in these aquifers is called ground water.
Ground water moves from points of high pressure (often high elevation) to points of lower pressure
such as streams or pumping wells. The longer a well pumps, the greater the distance from which
ground water will flow through the aquifer to the pumping well. For example, pumping a typical
community supply well in New Jersey’s coastal plain for two years will draw ground water within
about 1,000 feet of the well. However, if the well continues to pump for twelve years, ground water



will be drawn in from about a mile up gradient of the well. The time it takes a given particle of
ground water to flow to a pumping well is known as time of travel (TOT). The TOT is directly
related to the distance the water has to travel to arrive at the well once it starts pumping. However,
for any given TOT, the distance will vary from well-to-well depending on the rate of pumping and
aquifer characteristics such as the transmissivity, porosity, hydraulic gradient, and the aquifer
thickness. Each WHPA is divided into three sequential tiers based on the TOT component. The
tiers indicate the relative risk of contamination to the well, placing priority on pollution sources
that pose an imminent threat to it.

Aquifers are recharged with water from precipitation that percolates through pervious land
surfaces and becomes part of the flow of the ground water. It is within the WHPA that land uses,
which introduce pollutants, are most likely to contaminate drinking water sources. Historically, the
land uses and commercial and industrial facilities/activities that have been identified as major
sources of ground-water contamination in New Jersey (N] Water Quality Inventory Report, 1992)
include, but are not limited to:

Underground Storage Tanks (UST’s);
Septic Systems;

Surface Spills;

Unsecured Landfills;

Leaking Drums;

Above Ground Storage Tanks;

Road Salt Piles; and
Lagoons/Surface Impoundments

Once WHPA's are delineated, potential pollution sources may be managed in relation to their
location within the WHPA. In addition, protective land uses, such as open space, may be pursued.
In instances where a public supply well has already been contaminated, the WHPA provides
investigators with an area in which to search for potential pollution sources and responsible
parties.

The NJDEP delineated WHPA's for the approximately 2,405 existing CWS wells (689 confined &
1716 unconfined), 882 non-transient non-community systems with 1100 wells, 2663 transient
non-community systems with 2793 wells in existence at the time.

For the 59 community water system intakes and 3 non-transient non-community intakes in New
Jersey, the assessments were based on a delineation of the entire drainage area that flows past an
intake (the intake delineation area). Delineations include the headwaters and the tributaries that
flow past the intake as well as account for overland flow to the intake, controlling structures, and
tidal considerations. Additionally, 5-year ground-water flow delineations are added to account for
ground water contributions to base flow. Surface water delineations are based on USGS hydrologic
unit code HUC 14.

Note: The term, “source water” is used throughout this report to represent ground water or surface
water sources of public drinking water.



THE US ENVIRONMENTAL PROTECTION AGENCY, US DEPARTMENT OF
AGRICULTURE & NEW JERSEY WATER ASSOCIATION

The United States Environmental Protection Agency (USEPA) mandated that New Jersey implement
a Source Water Assessment Program (SWAP) after the Safe Drinking Water Act amendments of
1996. The SWAP delineated the source waters of all public drinking water systems in New Jersey,
located certain potential contaminant sources that are within these delineations, and determined
the susceptibility of these sources to contamination.

The United States Department of Agriculture (USDA) under the Farm Service Agency (FSA), in
coordination with the USEPA, implemented a Source Water Protection Program to assist rural and
small communities served by public water systems to reduce and/or eliminate potential risks to
drinking water sources. Through the development of Source Water Protection Plans, no-cost
assistance is provided to implement contamination prevention measures. Contamination
prevention is the most cost-effective approach to protecting drinking water sources which benefits
both water customers and municipalities alike.

The New Jersey Water Association (NJWA) is a New Jersey-based non-profit that provides technical,
managerial, financial, and source water protection assistance and training services free of charge to
help small water and wastewater utilities throughout the state. The NJWA is the state affiliate to the
National Rural Water Association (NRWA). NRWA was formed in 1976 to give rural and small
water and wastewater utilities, of populations with 10,000 or less, comprising 92% of all utilities, a
voice in legislative and regulatory issues. NRWA currently has a state affiliate in every US state.



SOURCE WATER PROTECTION AREA DELINEATION METHODOLOGY

The WHPA delineations completed by the New Jersey Department of Environmental Protection
(NJDEP), as touched on briefly in the Overview, consist of three tiers, each of which is based on the
Time of Travel (TOT) of ground water to a pumping well. They are based on the need to assess and
prioritize contamination risks to wells within the zone of contribution. The tiers are as follows:

e Tier1=2years
e Tier2=5years
e Tier3=12years

The outer boundary for Tier 1 is two years. This determination is based on findings that bacteria
have polluted wells as far as 170 days away from wells and that viruses have been known to
survive in ground water for up to 270 days (Canter, Knox, and Fairchild, 1987; USEPA, 1987).
Because pollution does not move uniformly through ground water, TOTs represent an average. If a
significant pollution plume is too close to a water supply well, containment of the plume is usually
not feasible without having some effect on the well.

The boundary for Tier 2 is five years. For TOTs ranging from two to five years, NJDEP is not
reasonably certain of its ability to ensure containment of a pollution plume. Even with expedited
case management for pollution cases in vulnerable WHPAs, there will still remain a lag time
between case identification and remediation of the area. Thus, the five year TOT was selected due
to:

e Administrative lag time,
The “smearing” effect in pollution plumes which is caused by variable rates of pollutant
travel through pores and adsorption/desorption processes,

e Acceleration of ground water as it approaches a pumping well
Complexity of groundwater pollution cases

* Estimates that 40% of all pollution cases must be handled by the NJDEP since willing
responsible parties are often lacking.

NJDEP is reasonable sure that beyond Tier 2 a comprehensive pollution mitigation response would
be able to be completed for significant pollution discharges. The boundary for Tier 3 could
theoretically be expanded to include the entire zone of contribution; however, the WHP Technical
Advisory Committee determined that such an area was not necessary in New Jersey. Through
research of pollution cases it was determined that a TOT of 10-15 years encompasses the full length
of most pollution plumes (most are less than one mile). The 10-15 year TOT would allow for
sufficient dilution and reduction of the pollution to further diminish well pollution risks.

The delineation methods used differ based on the type of well, the hydrogeologic setting of the well,
and the availability and reliability of data regarding the well. For all Community Water System
(CWS) wells the combined model/CFR method was chosen as the minimum method. This method is
low-cost and relatively accurate using the best available data. The combined model/CFR method
combines the CFR (combined fixed radius) calculation method with a two-dimensional
groundwater flow model that accounts for hydraulic gradient, aquifer transmissivity, aquifer
saturated thickness, aquifer anisotropy, effective porosity, pumping rate of the well and TOT.



PURPOSE OF PLAN DEVELOPMENT

Source Water Protection Plans are designed to reduce and/or eliminate potential threats to
drinking water sources. Regulatory or non-regulatory management activities may be employed to
accomplish the Plan’s recommendations. The communication, coordination, and collaboration that
will occur between the community, water system operator and municipality, and local, county, state
and/or federal agencies will ultimately allow for enhanced drinking water protections.

Source Water Protection Plans identify actual and potential sources of contamination to prevent
costly treatment processes and avoid the need to obtain alternate drinking water sources. Secondly,
they allow for public education on the importance of protecting their drinking water sources. In
addition, the Plan may serve as a useful tool for municipalities to effectively implement sustainable
planning for the future community.

The Barnegat Bay, part of the National Estuary Program, which lies offshore of Ocean Township, has
been a major focus of nutrient reduction education campaigns due to dead zones diminishing the
bay’s important ecosystem. In addition, tidal flooding has been an issue in Ocean Township with
storms such as Hurricane Irene in 2011 and the recent Hurricane Sandy in 2012. Since tidal
flooding can pose physical hazards for residents, unsanitary conditions, and moldy conditions in
buildings and homes, there is an augmented interest for a source water protection plan to be
written for the community.



WELCOME TO OCEAN TOWNSHIP, OCEAN COUNTY

The Township of Ocean is approximately 20 square miles large and is located in the center of Ocean
County. It is bordered by Lacey Township to the North, Barnegat Township to the South and West
and Barnegat Bay’s western bayshore to the East. Ocean Township encompasses two historical
districts - Waretown and Brookville. Ocean Township is intersected by the Garden State Parkway,
US Highway Route 9, and County Route 532.

The Garden State Parkway is the geographic divide between east and west in the Township. The
east of the Township is governed under the Coastal Area Facility Review Act (CAFRA), NJDEP’s
version of the federal Coastal Zone Management Act of 1972, which authorizes states to “protect the
use of land and water resources that are of greater than local significance in the coastal zone.”

The western portion of the Township falls under the domain of the New Jersey Pinelands
Commission whose mission is “to preserve, protect, and enhance the natural and cultural resources
of the Pinelands National Reserve, and to encourage compatible economic and other human
activities consistent with that purpose.” The Pinelands National Preserve was the first reserve
declared under the National Parks and Recreation Act of 1978. And in 1983, was recognized in the
Atlantic Coastal Plain Biosphere Reserve by UNESCO (Morin 2005).

Waretown was founded in 1609 by Henry Hudson, an Englishman employed by the Dutch to
colonize America, who anchored in Barnegat Inlet aboard the Half Moon. His Dutch crew named the
Bay “Barendegat” meaning Inlet of Breakers in Dutch. The village of Waretown developed from the
early settler Abraham Waier’s mill who arrived in 1739. He was a member of the Rogerines, also
called Quaker Baptists, who were expelled from Connecticut because of their disobedient
opposition to the Puritan Sabbath laws. The town subsequently became an important hub for
lumber, ship building, as well as the location of important salt works. During the Revolutionary War
and the War of 1812 Waretown served as a secret supply of lumber to New York and other markets
by Privateers who had to sneak their ships past the British cruisers and served as the site of many
skirmishes between the Patriots and the British. Up to the 1920s shell fishing of oysters, clams, and
scallops was a major industry in the Barnegat Bay (http://www.twpoceannj.gov/ history.html).

Currently, development in Ocean Township is centered on US Route 9 and Main St in Waretown.
According to the 2010 US Census the population of Ocean Township was 8,332 people. Land uses
according to the 2002 Township of Ocean Mod IV Tax Database were:

e Residential 15.94%
e Commercial/Industrial 3.02%
e Farmland (historically 19.00%
harvested for cranberries
and blueberries)
e Public property 28.43%
e Vacant 27.83%
e Unclassified 5.79%

The Pinelands comprised 59.6% of the Township’s total land area (Morin 2005).

Though the Township boasts no ocean front, there are many miles of beautiful bay front properties.
The Township has 700 acres of sedge islands, comprised of low lying salt marsh and tidal shallows,



adjacent to the Barnegat Inlet within its jurisdiction. These islands are undeveloped and
uninhabited and owned by the State as Island Beach State Park. The Township’s bay front is
composed of improved lagoon lots, bay front lots, and natural marsh areas. The natural marsh areas
usually contain small beach heads backed by spartina, phragmites, and low-lying marsh (Alvare
2012).

Ocean Township, NJDEP, and the New Jersey Natural Lands Trust own over 450 acres of Special
Flood Hazard Area (SFHA) designated lands within the Township. These areas (intertidal wetlands,
tide pools, low lying forest, and beach heads) are especially important as they serve as a buffer from
coastal flooding as well as absorbing and filtering pollutants from stormwater runoff from entering
the Barnegat Bay. Additionally, they help to augment stormwater infiltration into the soil as
recharge. The open areas are home to migrating birds along the Eastern flyway, horseshoe crab
hatcheries, and other marine life that create the unique Barnegat Bay ecosystem (Alvare 2012).

Ocean Township, being surrounded by beautiful ecosystems, is in effect an environmentally minded
community. In 2000, Ocean Township residents approved funding for open space purchases at 1.2 ¢
per municipal tax levy of $100 property valuation (Morin 2005). In 2002, the Township submitted
the Open Space and Recreation Plan pursuant to NJDEP Green Acres Program in order to obtain
state grant match funding to develop more greenways throughout the municipality such as the
Barnegat Branch Rail Trail for biking, walking, etc.

The Township’s Environmental Commission remains involved in the community’s development.
Developers are required to plant trees that are species appropriate in that area. They need to pick a
minimum of two variations of trees from an approved list in order to receive final subdivision
approval as well as the planting of the crape myrtle - the signature tree of the community in upland
areas of the Township.
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HYDROGEOLOGY OF OCEAN TOWNSHIP, OCEAN COUNTY

- ~ GEoLoy -

Ocean Township is located within the Atlantic Coastal Plain physiographic region, and more
specifically, the Outer Coastal Plain sub-region. The Atlantic Coastal Plain occupies 60% of New
Jersey. The region is characterized by unconsolidated deposits that are gently sloping toward the
ocean to the east, west, and south from elevations of nearly 394 feet where the Inner and Outer
Coastal Plains join (Dalton 2006). Within the Township, elevation ranges from 0 feet at sea level to
280 feet at the northwestern border.

Marine-deposited sedimentary sands, gravels, and clays which have been overlain with later
interglacial Pleistocene deposits characterize the Outer Coastal Plain. This region also contains
sandy soils which provide a perfect medium for the 17 trillion gallon aquifer that is located within
the Pinelands (Morin 2005). New Jersey Coastal Plain deposits range from the Cretaceous to the
Miocene in age. Marine deposition in the area ended with the Cohansey Sand during the Miocene
(Morin 2005). Though there are thin clay and soil layers present, the region’s soils are mostly
comprised of medium to coarse grained sands. Because of the soil’s poor ability to retain water and
nutrients, they are relatively infertile.

The Kirkwood-Cohansey water-table aquifer exists throughout almost the entire New Jersey
Coastal Plain and covers approximately 3000 square miles. The Cohansey formation is comprised of
mostly sand with minor pockets of silt, clay and gravel while the Kirkwood formation contains both
sand and clay beds. The Kirkwood-Cohansey aquifer is deemed prolific for well yields by the NJDEP
with yields measured up to 4500 gpm and a mean yield of 400gpm (Canace 2009).

Ocean Township’s groundwater wells tap into the Rio Grande water bearing zone aquifer and the
Atlantic City 800 foot sand aquifer in the Kirkwood formation. The Rio Grande water bearing zone
is a thin confining unit comprised of sands of a medium to fine grained quality; whereas, the
Atlantic City 800 foot sand is a thick confining unit comprised of fine to medium grained sand with
layers of silt and clay that leave a discontinuous confining unit - separating the upper from the
lower Atlantic City 800 foot sands aquifers (Carleton 2002).

The groundwater in these formations is well connected to surface water. According to the USGS
National Water Quality Assessment (Ayers 2000), as much as 80% of the streamflow in the Coastal
Plain is resultant from groundwater discharge.

Average annual precipitation in Ocean Township is 48.81 inches, with 3-5 inches per month.
Although the Pinelands are often thought to be very dry, the water table is close to the surface in
many places creating wetland conditions.

Ocean Township is within the Barnegat Bay-Little Egg Harbor watershed. In 2004, 2005 and 2008
there were mild algal blooms in the Barnegat Bay but there has not been a “brown tide” since 2003.
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The rivers originating in the Pinelands are relatively flat, slow-flowing, rich in organic matter, low
in nutrients, and acidic. Many are tidal over a large portion of their length. Oyster Creek serves as
the boundary between Lacey Township and Ocean Township. Wells Mill Lake, Barnegat Bay
Tributary, Fresh Creek (within FEMA'’s 500 year floodplain), Long Branch, North Branch Forked
River, Oswego River, and Waretown Creek are surface water sources that reside within Ocean
Township.

According to the 2010 Integrated Water Quality Monitoring and Assessment Report, Oyster Creek,
Barnegat Bay Tributary, North Branch Forked River, and Oswego River, along with 36 other
assessment units, were deemed 2010 New Jersey Healthy Watersheds - containing the highest
quality of all waters assessed. The assessment included the watersheds’ ability to support drinking
water supply, recreation, aquatic life, and shellfish harvest (NJDEP 2011).

The same 2010 Integrated Water Quality Monitoring and Assessment Report contained a list of
water quality limited waters with priority rankings for the Clean Water Act 303d list. The priority
rankings for TMDL development are high, medium and low. Long Branch in Ocean Township was
listed as a 303d stream with DDD, DDE, DDT, mercury in fish tissue, and PCBs receiving a low
ranking with dissolved oxygen (DO) receiving a priority ranking of medium (NJDEP 2011).

Ocean Township maintains a separate sanitary sewer and stormwater system which reduces
pollutant issues and system overloading.

 RECHARGE

According to an Environmental Resource Inventory completed by T&M Associates in 2005, a GIS
analysis of NJDEP rankings of land use cover, soil suitability, and wetland areas was completed
based on the number of acres in Ocean Township. Cover included hydric soils (L), wetlands (W) and
no recharge areas (X). The ranking system represents the annual infiltration rate. Areas that are
ranked A or B have high recharge capability due to less impervious surface such as land classified as
open space or farmland. Areas ranked C or D have lower recharge rates because the land is used for
more urban purposes. The following table is derived from the T&M Associates study:

Rank Range (inches/year) Acres % of Ocean

A 16to23 7,945.70 39.21
B 11to 15 1,382.06 6.82
C 8to 10 45.36 0.22
D 1to7 55.73 0.27
E 0 551.21 2.72
L NA 333.03 1.64
w NA 9,953.30 49.11
X NA 0 0
Total 20,266.39 100

Thus, the table from the study depicts that recharge is not a major issue for the Kirkwood-Cohansey
aquifer within Ocean Township.

12



- _______ﬁ/[_})LLCATIONS —

The Kirkwood-Cohansey aquifer’s interaction with surface water and wetlands, depletion of water
storage, saltwater intrusion, and vulnerability to contamination are water resource issues in the
region. Pumping groundwater in water-table aquifers can cause the water-table to drop below
surface water elevations which causes surface water to leak into the aquifer, especially in wells that
are closer to surface water bodies (Canace 2009). In 2004, all of the record low water levels
measured by the USGS in New Jersey were located in the Coastal Plain (Morin 2005).

Saltwater intrusion, though not an issue within Ocean Township right now, is a major possibility in
unconfined aquifers that hydrologically interact with ocean, bays, tidal marshes and tidal streams.

Because the Kirkwood-Cohansey aquifer lacks protective confining layers as it is a water-table
aquifer and experiences increased interaction with surface water, the aquifer is very vulnerable to
contamination from the ground surface. The high permeability of the aquifer also means that
contaminants could easily and rapidly spread once introduced (Canace 2009).

13



OCEAN TOWNSHIP WATER SOURCES

Ocean Township Department of Utilities has 5 groundwater wells that supply drinking water to the
Township. The groundwater is typically fresh, acidic, highly corrosive and low in dissolved solids.
Manganese and iron levels can be elevated locally (Canace 2009). In 2013, water use in the
Township was 363,658,400 gallons.

There are 3 water storage tanks within the system; Greenbriar tank holds 550,000 gallons; Birdsall
Tank holds 500,000 gallons; and, 8th St Tank holds 200,000 gallons. There are 10 generators
available for use within the Department of Utilities and 2 reclamation poolhouses within the
Department where the iron sludge from the water can settle out from the filter backwash to reduce
water waste.

Ocean Township Department of Utilities also has an interconnection with Barnegat Township
Water Department for emergency purposes.

WELL INFORMATION
Well #3
Depth of Well (ft) 160
Capacity (permitted yield — gpm) 450
Horsepower 40
CFR (calculated fixed radius) 1110

Aquifer Name

Rio Grande water
bearing zone

Well #4

Depth of Well (ft) 160
Capacity (permitted yield — gpm) 500
Horsepower 50
CFR (calculated fixed radius) 1110

Aquifer Name

Rio Grande water
bearing zone

Well #5

Depth of Well (ft) 160
Capacity (permitted yield — gpm) 700
Horsepower 50
CFR (calculated fixed radius) 1300

Aquifer Name

Rio Grande water
bearing zone
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Well #6

Depth of Well (ft) 360
Capacity (permitted yield — gpm) 1000
Horsepower 75
CFR (calculated fixed radius) 1100

Atlantic City 800
Aquifer Name foot sands
Well #7
Depth of Well (ft) 360
Capacity (permitted yield — gpm) 1600
Horsepower 200
CFR (calculated fixed radius) 1100

Atlantic City 800
Aquifer Name foot sands
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SOURCE WATER PROTECTION AREA MAPS

The following maps depicting Ocean Township, Ocean County were created utilizing NJDEP i-Map
software with 2007 aerial photos. Ocean Township is outlined in yellow, red stars depict active
NJDEP contaminated sites, and Well Head Protection Areas are 3 tiered — white representing a 2
year TOT, orange a 5 year TOT, and green a 12 year TOT.

LOCATION OF OCEAN TOWNSHIP, OCEAN COUNTY, NEW JERSEY

nt Pleasant Beach
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0 10mi '
Ocean County

Map courtesy of Wikipedia.com
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OCEAN TOWNSHIP, OCEAN COUNTY

Ocean Township is outlined in yellow. The green section of the map is the Pinelands Boundary.
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Disclaimer: Map images are courtesy of NJDEP i-Map software. Images are dependent upon
information provided by the software.
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OCEAN TOWNSHIP WITH ACTIVE NJDEP CONTAMINATED SITES

Ocean Township is outlined in red, Pinelands Boundary is depicted in green, and known
contaminated sites are illustrated with red stars,
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