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Coastal Vulnerability Assessment: Jersey City, NJ

&rithony Bevaoqua
PhD. Candidate, Department of Earth and Emaronmentad Studhes
Muntcisir State Uiniversity

Abstract

This map series represents an approach
of measuring coastal vulnerability in
New Jersey using raster anabysis.

Methods

This composite vulnerability
assessment utilizes a sodal
wvulnerability index [S0W1), FEMA Flood
Insurance Rate Map (FIRM] , and Open
Strest Map Building Footprints for
lersey City. Using the mster caloulator,
these imputs were combined to create
the composite vulnerability index.
additionally, zonal satistics were
calculated by both county and census
2 W nzrability ! e ol ! e == i o P T differant spacial sabes and the need for

i i - — : W |local data in coastal vulnerability
ASTESSMENS.

Results

Thie resutts of this assessment show
the diverse compaosition of both social
wulnerability and physical exposure to
coastal hazards. The results are shown
in both 2D and 3D formats.
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At Risk of Isolation Metric

Evaluating Transportation Accessibility Throughout Monmouth County

METHODOLOGY
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Growth of Residential Solar PV in New Jersey’s Municipalities

NIDEP Bureau of Energy and Sustainability

Ryan Gergely

As aresult to a strong commitment to renewable solar energy, NJT is currently ranked 5% among the other states with regards to installed
solar PV capacity. At the end of 2017, NJ had installed a total of 2,356,540 kW of solar photovoltaic (PV) energy capacity from 86,178
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individual projects. The lions share of the these projects (80,417) are attributed to the
“Behind the Meter Residential” sector, or traditional residential rooftop solar installations.
Despite the high number of installations attributed to this sector, due to the relatively small
size of each installation, this sector only accounts for 28% of the total installed solar
capacity in the state (see chart to the left).

The growth of residential solar PV was extremely slow prior to 2011-2012, due
mostly to the high cost of the technology and the lack of established and effective policies
and incentives. However, in 2012 the Solar Act was passed in New Jersey, which
increased the requirement for solar in the Renewable Portfolio Standard and provided
incentives for certain solar PV installations. It also stabilized the solar market by adjusting
the price for SRECs, or Solar Renewable Energy Credits, which are awarded based on the
amount of kilowatt hours that are generated by a solar PV system that are sent into the

electrical grid. New Jersey also has net metering policies which have been instrumental in facilitating the growth of the residential solar PV
sector by allowing homeowners to be credited for excess energy generated by their solar PV systems that gets sent back into the grid. Since
2011-2012. the number of installations and installed capacity of residential solar has grown exponentially, as seen in the chart to the right. and

the series of maps below.
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The table below and center map shows the top 10 municipalities
(out of NJ’s 565 municipalities) with regards to installed solar PV
capacity in the behind the meter residential sector at the end of 2017.
These 10 municipalities account for more than 16% of the installed
solar PV capacity in the state in the residential sector. The table
below also includes the number of residential solar installations in
each municipality and the average system size, as well as the
percentage of houses with solar based on housing unit estimates
from the US Census Bureau (*2012-2016 ACS 5-Year Estimates).
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The underlying data utilized to
map the residential solar PV
installed capacity in each
municipality was derived from
the monthly solar installation
reports published by the New
Jersey Board of Public Utilities
at:
http:/fwww.njcleanenergy.com)
renewable-energy/project-
activity-reports/project-

> 895 - 1,466 activity-reports

> 497 - 895 The data used was published
on December 31, 2017, and

> 201 - 497 represents all of the residential

1-201 solar PV installations from

January 1, 2000 to December
o] 31,2017.
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Lower Raritan Watcrshed Partnership

Introduction

Identifying Open Space Areas for Stream Restoration using a GIS Suitability Analysis

Daryl Krasnuk — Lower Raritan Watershed Partnership

1. Suitability Analysis Layers

2. Rates and Weights

The study area
is located in the
Raritan River
Watershed, f ik
which is divided
into three water
management
areas: the Upper
Raritan, the
Lower Raritan,
and the
Millstone. The
focus area for
this analysis is the Lower Raritan Watershed
Located in central New Jersey in the counties of
Middlesex, Monmouth, Somerset and Union.

River ecosystems continue to provide the vital
resources essential for the life of the organisms
that depend on them. These critical resources
have been subject to increasing

Non-Riparian Land Use/Land Cover 8
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A reclassified land use/land cover
dataset offers an overview of the

pressures as the land is altered to suit human
needs. Water quality is often highly responsive
to modifications in the landscape as natural land
cover is converted to land use suitable for
human development. The conversion of natural
land cover to altered land use types associated
with wban development is especially
pronounced in densely populated regions such
as the Lower Raritan River Watershed.
While there is a strong relationship between
increasing urbanization and decreasing water
quality. it has been proven that even the most
urbanized areas can improve the quality of
waters through remediation and restoration.
This is promising for watersheds such as the
Lower Raritan River where pockets of protected
lands are dispersed in an urban landscape. The
overall aim of the prioritization is to identify
dedicated open space areas that will produce the
biggest retun on investment. In this case. the
primary goal is locate open space areas that are
most suitable for stream restoration projects that
will ultimately lead to an upgraded stream
antidegradation designation (category 2 to
category 1) using available resources.

Previous studies prioritized land for many

different reasons, but the underlying objective

was similar; with limited resources, areas of
open space were identified and prioritized
according to the degree of anticipated
contribution to the particular conservation,
restoration or preservation goal. Although the
target criteria can vary considerably due to the
location and goals of each study. the underlying
mechanism involves spatial conceptualization.

The influential components in the prioritization

are represented in a spatial context and a

Geographic Information System (GIS) is well

suited to visualize the study area, evaluate the

candidate prioritization criteria and perform a

targeted pnol itization based analysis.

After leue\vmg prior studies and consulting

with experts in Watershed Management a set of

questions were developed. The purpose of the
questions are to determine which data would
provide the needed information to perform the
stream restoration prioritization analysis of
dedicated open space in the Lower Raritan

Watershed.

*  What is the spatial distribution of land use
and land cover (LULC) in the study area?

* What antidegradation designations are
applied to streams in the study area and
where are they located?

®=  Where are protected areas located, what
type of protection is offered and who owns
the parcels?

*  Where are the biotic water quality sampling
sites located?

*  Where are the known contaminated sites &
ground water recharge areas?

* Where are the sensitive HUC-14 areas
located?

*  How much impervious surface cover is
there in each sub-watershed?

Acknowledgements: Hudson County Division of Planning
Dr. Fenyk. Lower Raritan Watershed Partnership. Dr.
Hartman and Dr. Tulloch, Rutgers University,
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Riparisn Land Use/Land Cover
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To evaluate the health of riparian
areas, all surface water streams
were given a bidirectional linear
buffer of 300 feet. This zone
was then intersected with the
reclassified LULC dataset
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Layer Weighting = .3
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To gauge the potential for stream
degradation the impervious
surface weighted average for
each HUC-14 sub-watershed
was estimated using data from the
2012 NJDEP LULC dataset.
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and rate the level
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Protected Areas Database of
the US and NJDEP Open Space
layers were merged to define

protection for cach area.

open space
of habitat

5 Ground Wate Recharg Areas

The NJDEP Ground Water

Sensitive Drainage Arcas

= Sersive Drainage Arss

Areas that drain to water supply

The unique atiributes that contained the information to answer the questions
were rated according to the estimated level of importance within each mdividual
raster layer on a scale of 1 to 4. The ratings describe the difference in relative
importance among each attribute within the raster layer. A rating of 1 meant that
the particular attribute did not contribute any positive value to stream restoration
potential while a value of 4 indicated very high stream restoration potential.
Next, the relative importance of each raster layer was given a weight. The
weights were given as a decimal summing to one. The weighting explains the
level of importance that the layer contributes toward finding areas that have the
highest potential for stream restoration. For example, LULC that is not located
in the riparian zone was given a weight of .15 while LULC located in a riparian
Zzone was given a weight of 30. This means that the mput for the LULC in the
riparian raster is twice as important as the input for the LULC not in riparian
raster. The output was calculated by multiplying the integer value assigned to
each raster cell (rating) by each raster dataset (weighting) where the lowest
possible score is 1 and the highest possible score is 3.45. The scores in the
output ranged from a minimum value of 1.1 and a maximum value of 3.14.

3. Suitability Analysis Output

The suitability analysis produced scores ranging from a minimum value of 1.1 and a maximum value of
3.14. To narrow down the site selection for the next step, the raster cells with a score in the highest

quartile were selected and

Suabity Score
-

4. Suitability Analysis Refinement

Open Space areas already containing C1 streams were removed from the output. Next, the Known
Contaminated Sites (KCS) layer was used to remove areas of open space that contained an active KCS.
Finally, open space areas that contained less than 50% of suitable conditions by area were eliminated
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of occurring upstream from the potential stream
restoration site may provide valuable input. For example, integrating a SWAT analysis to quantify high sediment
and pollutant loads that would make stream restoration projects downstream futile.
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Discussion
The majority of the parcel area was core habitat and contained natural land cover, primarily

upland forest and/or forested wetlands. The immediate area bordering the parcels included a significant area of
natural buffering on at least three sides, but generally some part of each area shared an edge with altered habitat. The
contiguous open space areas identified in the analysis ranged in size from 20.5 actes to 399.2 actes. An examination
of parcel ownership revealed that 94.7% of the lands were held publicly while only 5.3% were held privately. The
majority of these areas were part of the Green Acres program. While this study looked at existing sites, and
considered the factors within not only the focus area but the impact of other factors within each sub-watershed.
through the




Introduction
By the 1850s, American cities were crowded, lacked clean water and adequate
waste removal, and suffered from epidemics of cholera and other deadly

diseases. To combat this, the city of Camden began buildinga municipal sewer

combined system, the sewers were constructed mainly of brick.

and fostering the growth of cities, sewer infrastructure in Newark, Trenton, and
around the world is recognized as historically significant. The MFCE is required

therefore is developinga historic context report to address questions about the
history and status of Camden’s sewers while also streamliningthe review of
sewer repair projects n the city.

Why Mostly Brick Sewers?
n the 19% and into the 20 century, brick was the preferred material for large
sewers, while smaller pipes were usually made of vitrified clay, wood, or cast
ron. Concrete was also used for large sewers, althoughit did not begin to
replace brick until after the 1900s. Brick sewers were builtin many different
shapes, but engineers quickly settled on an elliptical or egg-shape as the most
efficient design when wastewater volume and velocity varied, as in a combined
system. Circular brick sewers were considered stronger and less expensive, but

evenly between circular and elliptical, but the exact cross-section style is not

Sewer Materials

i

Sewers Invincible: Camden History Beneath the Streets

Elizabeth Shikrallah, Christina Servetnick, Cregg Madrigal, and Liza Davis
Municipal Finance & Construction Element, DWQ
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Camden Municipal Expansion

Camden Sewer Notebook Excerpt

Data and Methods

Data on changes in Camden’s municipal boundaries, sewer
construction, and major factory locations were digitized in
ArcMap with polygons, polylines, and filled polygons respectively.

The sewer layer was joined to an Excel spreadsheet containing
data from historic Camden Sewer Notebooks. Overlapping

Examples of Brick Sewer Cross Sections and Material Type Distribution
Who Built the Sewers?

lohn Ambruster— One of the earliest sewer contractors; once killed a man with
an umbrella; awarded a commendation for masonry at the 1876 Centennial
nternational Exhibition.

Dai L. Pine - Prolific sewer contractor and the first to use concrete in
Camden.

Aaron Ward - Civil War captain, built 19% of Camden’s sewers; contract issues
caused his financial ruin; he restored his legacy by buildingthe Line Ditch sewer,

which was considered an engineering marvel.

B.F. Sweeten & Son — Built sewers, roads, and bridges;

poly created for entries of different material types and
sizes in the same locations. To account for this overlap, we used
length data from the sewer notebooksrather than ArcMap’s

By ini from different time periods
in the ArcMap layer, we created a layer of rehabilitated sewers.
When we refer to “all sewers”, thatincludes every digitizable
entry in the sewer notebooks.

Shape vs. Decade Constructed

= Circular

= Elliptical

315 MARKET STREET — CAMDEN N. J.
Have Played An Important Part In the
Bail of Camden's, Collingswood's,
Gloucester's, Haddonfield's and
Colwick's Sewers and Streets. I}
GENERAL CONTRACTING 2 R : i
AND Brick Sewer Under Kaighn Ave - Built by City of Camden
s s 3 ENGINEERING
Sewers Rebuilt in Relation to Factory Locations
Bridges — Wharves

W. Penn Corson — Contractor, County Sheriff, and owner of the Camden Alphas
(Crusaders) basketball team.

E.R. Morehouse — Built almost as many miles of sewer as Aaron Ward.

ER. Morehouse Frank B.Sweeten W, Penn Corson (Second Row, Far Right)

Years of Active Construction

John Ambruster

Daniel L. Pine

Aaron Ward

Sweeten & Son

W. Penn Corson

ER Morehouse

\ : What Affects Sewer Longevity?
Legend Docks — Streets

—— Rebuitt Sewers. Roads — Sewers It may be surprising that so many of Camden’s early brick

Orighal Sewers sewers are still in service today, over a hundred years after they
] Factores. were built. Sewers were repaired over the years, contributingto
[ muncipai times their longevity. What other factors affect longevity?
"

Age - The earlier the construction, the more repairs or
replacements were documented.

ize and Shape - 24-36 inch diameter sewers needed the most
repairs. While circular sewers made up about half of the total
miles of sewers in this size range, they were rebuilt at a much
higher rate than the elliptical sewers.

Location - More sewers were repaired in the northwestern parts
of Camden. Sewers located in close proximity to factories did
not appear to get repaired more frequently than those in

BALDWIN'S RUN SEWER

25 TON EME STEAM SHOVEL USED_ERCTED ON
SR LER, KXCAVATS TRENGH TO A
DEPTI OF 2 PT. LAYS THE FIFE AND BACK L3
TRENCH IN ONE GIERATION

Contractor - Ward and the Sweetens appear to have bettertrack
records than their contemporaries, possibly due to construction
expertise or materials used.

E.R. Morehouse Co. Advertisement

Conclusion

By comparing the sewers that had been repaired or rebuilt within our study’s time frame with all the sewers that had been built within
the City of Camden, we could isolate some of the conditionsthat factorinto their decay. Age is clearly the most relevant factor, and
sewer size is also an issue. Certain contractors may have built more durable sewers as well. However, the data record we had access to
was and| i answer. For instance, is the high rate of repair of 24- 36 inch diameter, circular brick

sewers due to material, size, shape, or a combination ofthe three? As modern repair efforts continue, documentation of the city’s
sewers by cultural resource will provide new data on raw materials and construction methods used by Camden’s builders and
help integrate water infrastructure intothe history of the city of Camden.

4 Uberty Street - Built by BF Sweeten & Son

3 New York Shipbuikding Corporation
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Introduction

The most recent hurricane season brought over 5200 billion in
damages to Texas alone. The hurniane sezon of 2017 = not the
only extremely acive hurriane season in recent years, the
hurri@ne season during 2008 was exctremely costly to the state of
Texas as well Ower the course of stc weeks, four hurricanes
(three of which reached Category 2 strength or greater) affected
Tesas, from extreme wind gusts exceeding 130 mph to storm
surges reaching over 20 feet high. Hurricane lke was the oostliest
hurrimne to hk Tecs before the hurricane season of 2017, with
over 537 billion in damages. 84 deaths, and up to 45 million
customers without electricity or water. Hurricane |ke made
fandfallin Galveston, Texas, on September |3, 2008, at 2-10 AM.

Sources do not congremte dafa into one location; instead. it is
difficult to discover the public buildings that have been destroyed,
induding schooks, hospitak. police and fire stations, churches,
airports, and govemment buildings. Research into spedfic ln@ations
must be done in order to locate damaged public buildings, as well

az homes. The purpose of this project i to compile damage

repurrs within Houston, as well as to dearly show the eﬁect:

Hurricane lke impacted Houston, Texas.

Objective: To compiledamagers;
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2016
What is the
Bordortonn Ciy Block Boundary Suggestion Project?

The Census is Coming!
The 2020 Decennial Census, that is.

Preparations for the Decennial Census starts years
before the Census occurs. This poster shqw_show

Burlington County has been and will be assisting to bous:.rm are the basis for the data tabulated by the Deeemm:
ensure a more accurate count by pating in: [CatSasivetlns N
- the Block Boundary Suggestion Project (BBSP) in 2016 e

geographic areas or area
tabulated census geographic units.
In 2016, Burlington County GIS partnered with the NJ Office of

Information Technology, Office of GIS and the NJ State Data Center to

- the Local Update of Census Addresses (LUCA) in 2018

,
In total, 51,610 boundaries were reviewed & 4,973 changes were
suggested as follows:

North Elanover | 606 lines recommended to be added

+1,872 attribute changes
2,459 lines recommended for delefion

“This map shows umber of e
- Buriington County's review was conducted by 4 staff over a period of 6
weeks an SDE geodatabase. Versioning allowed

using ing in
everyone to work on it at the same time and eliminated the need to

" Rwerside! recompile data at the end.

Purpose:
This poster was _created for GIS Day to
Burli ‘contributions to.

for review than smaler ones.
The pie charts were created by running
statistical analysis for each town on the fields
used to record the

(i any) and to calculate the total number of
edges within the town.

BBSP Suggested Changes
Per Municipality

O Total number edges reviewed:
I Lines suggested for addition
I Attribute changes suggested
[ | Lines suggested for deletion
|27 No change suggested

What is the
Local Update of Census Addresses?

(LUCA)

LUCA is an opportunity for local governments to update the
address lists which the US Census_uses for the Decennial
Census by adding, deleting or correcting addresses. As such,
this chance only occurs once every ten years. Since many
programs and services rely on census counts, it is important
to ensure that they are as accurate as possible.

In 2008, Burlington County GIS participated in LUCA and will
be participating again in 2018. Belowis amap based on
information from the US Census’ website showing the LUCA
Registered Partners for the Burlington County area.
December 2017 was the deadline to register for participation.

Burlington County's Department of Information Technology,
GIS Section is in the processing of reviewing the Census.
Address list for those towns which choose not to participate.

County 2018 LUCA
[ Participating in LUCA (11)
[ I Not Participating in LUCA - will be updated by County (29)




Nature’s Network Conservation Design
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Exercise

Ground Exposure Map Oyster Creek
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alysis of Grid Supply Photavoltaics in New Jersey

Anthony Bevaoqua, Ryan Gergely, Erin Hill
Mew lersey Department of Environmental Protection
Bureau of Energy and Sustainabiity, Office of Policy and Economic analysis

abstract Using LiDAR to Examine Grid Supply PV

e

Undierstanding where renewable energy projects are located is TR i -' Mo aod £ bt

important fior successful management and promotion of clean energy.
This research determines the spatial distribution of Grid Supply Solar
Photovoltaic Systems in New Jersey, imsestigates system efficiency ower
time, and uses LIDAR to examine an installed Grid Supply PV System.

Methods

The methods of this study indlude data processing and geocoding
of PV System point locations from data made available by the M
BPU Solar Report, oblique imagery based digitization of over 100
systems, and an analysis of equipment efficiency based on system
acreage and capacity.

This research also uses LDAR data from the USES Post Sandy 2014
collection to create a digital surface mode| of the Tinton Falls Grid
Supply System. From this data, elevation, slope, and aspect were
aloulated. This is wseful information in understanding system
design.

Results and Disoussion

The results of this work yield a new data set made available in the
MIDEP BE1S Dropdown Menw. Using this information we @n maore
accurately track where these projecs are, what type of land use is
around them, how the aoeage, capacity, and efficency of thesa
projects changes over time. Using the LDAR data we can better
analyze a successfully installed projects to have a more complete
understanding of system design requirements such shading, set
backs, and angle of PV panels.

rm i o ey mm
‘ In future, more comprehensise analyses,
this information can be used in conjundction
with other resources, such as the NIDEP
& il solar siting Analysis, to site and caloulate
R p 4 potential for further renewable enargy
) S development in New lersey.

= | ZUSGS
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Adoption of Smokefree Parks Policies through Sustainable Jersey Certification

New
Jersey
LOVES °

Smokefree
Pal

Introduction:
Sustainable Jersey and Smokefree
Parks

Of the 445 cities, townships and boroughs in the
state of New Jersey, 200 have been credited in
the Sustainable Jersey certification program for
demonstrating their commitment to actions
toward sustainability in their communities.
Financial incentives are connected to the
certification process, with over $4.2 million in
grants distributed across the state.

Among the many actions that municipalities can
take to earn points toward certification, signing
a resolution to declare public parks as
smokefree counts as a policy to promote local
health and wellness. We compare data initially
collected in 2014 to 2018 findings to explore
changes in adoption of smokefree parks
programming.

Data Collection

To explore the characteristics of participation in
Sustainable Jersey and Smokefree parks policies,
we identified a variety of useful data sets.

* Sustainable Jersey: maintains accessible
spatial data on municipal participation in
certification, by action items

* NJ GASP (Global Advisors on Smokefree
Policy): identified all municipalities that have
smokefree parks policies

* US Census Bureau: information on population
and demographic characteristics of New
Jersey municipalities are distributed through
American Factfinder, as county sub-divisions.

Authors:
Lisa Jordan and Mitchell Fry, Drew University

Figure

1.

Sustainable Jersey Certification,

Municipality (2018)

s by Municipality
jon

by

Figure 2. Smokefree Parks Policy by Municipality and
Sustainable Jersey Certification, 2014-2018

Table 1.

Results:
Involvement in Sustainable Jersey

Figure 1 illustrates the municipalities across the
state that participate in Sustainable Jersey
certification. Most municipalities have not been
certified (n = 367); however, a sizable number
have certification (n = 198).

Of those certified, 152 municipalities have
achieved bronze status, and 46 have been
awarded silver status.

Figure 2 shows the municipalities that have
smokefree parks policies, by Sustainable Jersey
certification. In 2014, 32 municipalities declared
smokefree parks in their Sustainable Jersey

application. By 2018, an additional 48
municipalities included smokefree parks in their
applications. However, an additional 84

municipalities include smokefree parks policies on
the books, but do not take advantage of the
points toward Sustainable Jersey certification.

Conclusions:
Toward Improving Public Health and
Access to Smokefree Environments

Table 1 combines information from Figure 2 with
demographic data from the U.S. Census American
Community Survey. We find that despite
significant progress most children in New Jersey
still live in municipalities without smokefree parks
policies.

With debates about legalization of marijuana on
the table, now is an important time for local
governments to design policies that help reduce
childhood exposure to smoking environments.



Analysis of Coastal Erosion on Developed vs. Protected

Beaches in Ocean County, New Jersey &
Suzie Kuhne & Alaina Perdon

Dune Height Changes Over Time

Discussion &
Conclusion

Significant shoreline changes were observed in both Holgate and
Lavallette, though the alterations were dramatically different. In
Lavallette, where dredging projects following Hurricane Sandy are
ongoing, beach width has been increased and the shoreline is farther
T — cast than it was in 2012. In Holgate, however, the land is protected;
therefore, dredging is not permitted. Here, the shoreline has
significantly receded since 2012, and the ocean and bay nearly
converge at several sites. In general, dune height increased 5.53 cm in
Island Beach State Park but decreased 2.7 cm in Ship Bottom, with
0.0 fluctuations based on weather events. This is so because Island Beach
g X X ; : State Park, like Holgate, is a protected beach, therefore there is no
v i 2 4 development on the dunes, unlike Ship Bottom, where residential
' ‘ development and tourist traffic threaten dunes.

Abstract

The physical makeup of New Jersey’s coastline has been altered
throughout the years both by weather events and human
encroachment. Beaches themselves are losing width and sand
volume as the shoreline recedes due to erosion. Developed arcas
inland of the beach are at risk due to dune erosion, loss of dune
height and sand volume. Mitigation efforts, such as dredging
ocean sediments onto the beach, have been attempted to reduce
the harmful effects of coastal erosion in areas such as Ortley
Beach. The purpose of this study is to analyze variations in
shoreline position and dune height from 2002 to 2017 in
Lavallette, Island Beach, Ship Bottom, and Holgate, New Jersey
in order to determine the severity of coastal erosion in Ocean
County and gauge the efficacy of beach replenishment efforts.

Introduction

B New Jersey’s coastline spans 127 miles along the Atlantic Ocean, and

includes some of the most popular beaches in the country (“NJ Beach
Links”). As well as being among the most popular tourist destinations,
this coast is also considered the most developed and densely populated
in the United States. Heavy development extends from Sea Bright to
Seaside Park in northern Ocean County; whereas Long Beach Tsland /
in the south boasts 10.8 miles of untouched beach within the Edwin B. L
Forsythe National Wildlife Refuge (“NJ Shoreline Protection”)
Approximately 26% of New Jersey’s coast is considered critically
eroded, in both developed and undeveloped areas, as a result of
anthropogenic and natural effects (“State of the Beach”, 2015). Beach
erosion, the loss of sand, can be catalyzed by sea level rise, storm
surges, harsh winds, or overdevelopment. Beach erosion can take the
form of shoreline reduction, wearing away of sand at the waterline
creating a narrower beach, or dune erosion, the reduction of dune
height which in turn makes the beach more susceptible to erosion
(“Beach Erosion”, 2016). Hurricane Sandy, which made landfall in
New Jersey in October 2012, significantly accelerated coastal erosion.
Some areas experienced vertical dune erosion of two to six meters,
and others lost up to 70 m* of sand from their beaches (“Assess
Coastal Impacts”, 2016). Since Sandy, actions have been taken to
restore New Jersey’s shoreline and dunes to protect residents’ homes
from further destruction. Dredges are used in beach replenishment
projects to remove sediment from the bottom of the ocean and pump it
onto the beach to expand beach sizes and replenish the dunes (NOAA,
2013). In May 2017, dredging in Ortley Beach commenced, greatly
expanding the beach size. Sediment from this dredging drifted up the
beach to Lavallette via longshore transport.

Methods

Data Collection
* Shoreline data, in the form of outlines of the state of New

Study sites in Ocean
County, New Jersey

e bl
Left to right: Holgate, Lavallette, Island Beach, Ship Bottom
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Jersey, from 2002, 2007, and 2012 were obtained from the

State of New Jersey D of B Protection
Bureau of GIS online database

well as to the State of New Jersey’s GIS Department for
providing data from previous years and Danny Schreiber for
providing dune height data.

Shoreline data for the current year was collected manually by
walking the shoreline in selected locations with a Garmin GPS
unit, plotting and recording GPS data points along the way
Dune height data from 2002, 2007, and 2012 were obtained
from...

Current dune height data was collected manually using a
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Evaluating Elevation: Beneficial Use of Dredged Material
to Enhance Salt Marsh Pilot Projects in Avalon Boro, NJ

Metthea Yepsen
NJDEP Division of Science, Research & Environmental Health

a N =

Project Overview The maps below depict the elevation of marsh enhancement areas relative to their ecological target elevations two and a half years after
dredged material was placed to improve the marsh’s resiliency to sea level rise and increase the vegetative cover and vigor.

After Super Storm Sandy, there was an increased
understanding of the importance of salt marshes, and
as a result greater effort is being directed to enhancing
their resiliency. While salt marshes are drowning from
lack of sediment or shrinking in area due to erosion,
navigation channels in New Jersey are clogged with
sediment and traditional methods of disposing of
dredged material are no longer viable. In 2013, the
New Jersey Department of Environmental Protection
and partners initiated pilot projects to test the theory
that the application of dredged sediment on existing,
but degraded or vulnerable, salt marshes would
improve ecological function and help them to persist
into the future.

Data Analysis and Results

One of the success criteria for this project was to
sustain an increase in elevation that provides ideal tidal
flooding and flushing for native salt marsh species.
Ecological target elevations for each enhancement area
were determined based on tidal datums and local
elevation of target plant communities. This analysis
used ArcMap 10.4 to compare the ecological target
elevations to the elevation at the sites in June 2017, 2.5
years after sediment was placed on the site. The results
of the analyses show that while the majority of the area

2” or more below target
Within 2” of target

2” or more above target

Location of ICWW dredging Avalon Marsh Enhancement Site
of the enhancement sites are near target elevations, Dredged material placement Copa Moy Wottand WitA

. - Control sites Avalon Borough, New Jersey
there are areas outside the target elevation and other '

areas where pools have remained or reformed,

Pool

preventing revegetation. Placement | Target placement | Target ecological
Area elevation elevation
(NAVDSS feet) (NAVDS8 feet)

A 3.00 2.50

c 2.61 2.11

D 3.00 2150

o E 2.39 1.89

N F 3.00 2.50

Data Sources and Acknowledgements

This project was funded by USACE and a grant from the
National Fish and Wildlife Foundation. Data layers on the map
include: Ground-Based LiDAR imagery collected by USACE-
ERDIC and processed by Princeton Hydro and GreenVest;
dredged material project extent delineated in the field by
GreenVest; 2015 background imagery ArcGIS Image Service

Avalon Bora
Study Area
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Exploring Food Access in Morris County
Interfaith Food Pantry Utilization and the Changing Needs of Elderly and Working Poor Populations

Morris County Interfaith Food Pantry

The Interfaith Food Pantry (IFP) was established
in 1994, serving food insecure populations
across Morris County. Since then, it has grown
to distributing 15,000 pounds of food to Morris
County residents of all municipalities each
week.! Many of the clients are categorized as
the Asset Limited, Income Constrained,
Employed (ALICE), more commonly known as
the “working poor.”

Serving Clients over Time

The figure below shows the numbers of IFP
clients over time by municipality. IFP residents
largely reside in Morristown, which comprised
28 percent of all IFP clients in 2014.
Morristown  (28%), Dover (17%), and
Parsippany-Troy Hills (6%) clients comprise over
half of all IFP clients. Clearly, an increase of
clients in townships along the I-80 corridor is
visible. The southern and northeastern portion
of the county have fewer clients. The southern
portion of the county is more sparsely
populated, but in the northeast area, there is a
higher population density.

2009 2010 2011

2012 2013

Interfaith Food Pantry, Regular Clients, 2009-2014
Legend
Interfaith Food Pantry Number of Families 0-19 20-49 [N so- oo [N 100- 340 [N 350-728

Table 1. ALICE New Jersey Summary Measures for Morris County for 2012
and 2014

[Measure: 2012 Value: 2014 Value:

499,727

497,999

Number of Households 179,876 179,654

[T P I LT $95,294 (state average $100,579 (state average
$69,667) $71,919)
Unemployment Rate 7.1% (state average 9.5%) 5.7% (state average 7.5%)

0.45 (state average 0.47)
9,705 Households (5%)
38,292 Households (20%)

Gini Coefficient 0.45 (state average 0.47)

EET I 7,575 Househods 4%

_ 38,175 Households (21%)

Needs of ALICE:
Asset Limited Income Constrained
Employed

Table 1 outlines some important changes that
have been taking place over time. Though
Morris County has experienced increases in
median household income and decreases in
unemployment, the number of households in
poverty and classified as ALICE have increased.

-
s [ B
ALICE Report, ALICE Rates (excluding poverty), 2012

Needs of New Jersey Elders:
Findings from the Elder Index

In addition to the working poor, elderly
population in New Jersey are experiencing
increasing strains in their income due to rising
health care costs and rising costs of living,
particularly housing costs. According to “Living
below the Line: Measuring Economic Insecurity
among New Jersey’s Retired Seniors,” a report
by the New lJersey Department of Human
Services, 58 percent of New Jersey senior
women, and 71 percent of single elder women
lack secure income. The image below explore
the distributions of elderly female populations
in Morris County.

Conclusions

As the Morris County Interfaith Food Pantry works
to diminish the gap between food needs and food
access, both the working poor and elderly
populations at greatest insecurity require often
completing and different spatial distributions that
need to be weighed and considered in response.

Prepared by Lisa Jordan, Jael Estrada(Class ’19),
Raza Hasanovic (Class ’18), Tony Albano (Class ’18),
Drew University









" - > =
Great White Shark Habitat 4 & :
— 5 ﬂl Great White Shark's
g - . B
: {“' Much Mall§ned Reputation
e 1916 Shark Attack Headlines Record Great White
16.5 Ft, 3,500 Lb Female Great White Shar T
P Y 'Y ¢ i e ol
PACIFIC . INDIAN =7, X P . T Er )
OCEAN v OCEAN ) B
B! "
2011 MAPS / (¥ f P g .
«.,
‘Geagraphy n thz News 7/23/11 M. Shears l i
wiaw i ufl ry/descript/whiteshark/whiteshark html = ©
2013 GPS Data y ST AN
L s nolongersale [0 SWIM  yourre gonna need a bigger boat!
. i in the ocean
. .
.
s .
emmm.mmm
K i Erank Mundus
P ® X . Famous Shark Hunter
a - =
ERvi
. s .
2014 GPS Data " 2016 GPS Data
. a .
N u
A = A
! R
f P L o
" . =~ LTI
3 .
= s .
: ' . & a
y % .
H " .
g Cazdh e A=ty , 1000 .
i © :
T 1k . - ® Ei
= B 2
. 0
. N - ® ® o i
ae ® B
A . 4 A
= a5 F
B P
. . e
. H
" . s & ", 5
i ” .
il q .
= $ - i .
"N T .
=& * »; e - -
I - . < ¢ e ;
s { % & ¥ s
] . [ (R : e Legend -
Mary Lee Enters the Fray Yes, New Jersey does have a migratory seal population! () G
Initial Tagging of Mary Lee Harvey Cedars Beach Barnegat Bay Lavalette Unidentified South Jersey Beach e o
by Ocearch in 2013 - 2018 Nary Cep OB Dan
— e Chic GPS  Changing public = = 2015 Mary Lee GPS Data
- Transmitter  perception Ocearch Tagging of a 12 f, 1300 1b 7 Will Hilton be the next © 2016 Mary Lee GPS Data
Male Great White Hilton in March 2017 [ b B CRS e
n = oF Sport Ocean Fishing Grounds
‘(D‘ EE United States Boundary
S t 5 World_Ocean_Base
£ ¥ 0 5 10 20 30 40 50 Wary Lee GPS Data Provided by
. 7, .
- — s = Nautical Miles ap Crestod by
= Joa Stefanonl, SR GIS Unit
- Apri 2018







Cardiac Related Deaths During 2013 in the Contiguous USA Compared to Waffle House Locations

Cardiac Related Deaths

Per 100,000 People

I 1071.6
118.6

w  Waffle House Locations [1,872]

WHES
1,000
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2015 Coal Mine Locations and Naughty Kids in the US Based on Juvenile Arrests in 2015
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Utilizing Drone Technology to Capture NJ Coastal Aerial Imagery

An Unmanned Aircraft System (UAS), or called a Drone, is an aircraft without a human pilot onboard. The UAS is controlled from an operator on the ground. Drone Applications include Recreational Use, First Person View, Aerial and Vi ions, Surveying and Mapping,
Swarm Intelligence, Science and Research, Search and Rescue, Security and Surveillance, Precision Agriculture, Cargo Systems, Construction, Mining and Aggregates.

Coastal Management’s Drone Specifications: DIl Phantom 4 Pro: Weight 1388 g; Max Speed 45 mph; Flight Time 28 mins; Camera 4k, 60 fps; Obstacle Avoid Yes; Return Home — Yes.

Done Aerial Photography is extremely valuable for coastal and environmental resource management, monitoring and mapping. Aerial photograph that will be acquired from drone monitoring will fill some aerial photography data gaps. Drone aerial photography can be taken within Tide Stages and Leaf On Periods.
Drones can reach areas that are not readily or easily accessible to large scale aerial photo capture projects. Current Drone Coastal Management Projects include monitoring the following: 1) Living Shoreline Projects, 2) Shoreline Erosion, 3) Marsh Health, 4) Sea Level Change, 5) Dredge Material Beneficial Use,

6) Coastal Post Storm Assessment, 7) Intertidal and Subtidal Areas. Future Drone Coastal Management Projects will utilize data process outputs of 3D Textured Mesh for Visualization, Volumetric Measurements, Change Detection for Built and Natural Environments and Identification of Plant Species.

CURRENT DRONE IMAGERY PROJECTS
Marsh Health Monitoring - Little Egg Harbor Twp., Ocean
7 Ams

Drone Systems

Fign Controrer
ana GPS (e e

camera
= = & et
Prano: Sonoler (1) oo (8 o a0 S conouss ®
Transmitter with | phone DJI Go Software Flight Control Interf DJI Phantom Basic Parts 5
Drone Oblique Image Drone N

Flight Mission Planning Post Process Data Software Ecological and Living Shoreline Project Monitoring — Stone Harb island and Atlantic City Gardner’s Basin, Atlantic

BL, o vrnciidnaat A S
Airspace Class / Temporary Flight Restrictions (TFRs)

Weather Briefs / Notice to Airmen (NOTAMs) 2 = wr
Drone Oblique Image Drone Nadir Image

) Shoreline Erosion Monitoring — Maurice River, Cumberland and Upper Township, Cape May
Future Application Examples e

3D Visualization

Map Pilot for DJI Autonomous flight programing

Thermal and multi spectral Imagery
Drone Oblique Image

Flying under the FAA's Small UAS Rule (Part 107) (s) _ Poster Development: Dave DuMont, NJDEP OCLUP
New Jersey Coastal Atlas
IEraaIE Hepoid nd NG 608

References:
1) Drone Field Photos - Steve Jacobus, NJDEP OCLUP
2) Drone Field Photos - Dave DuMont, NJDEP OCLUP
3) 1800 WX Brief
4) Aero Weather
5) Federal Aviation Administration

)

)

)

)

« Fly for recreational or commercial use
+ Register your drone

+ Get a Remote Pilot Certificate from the FAA

« Fly adrone under 55 Ibs.

« Fly within visual-line-of-sight*

- Don't fly near other aircraft or over people*

« Don'tfly in controlled airspace near airports without FAA permission*
« Fly only during daylight or civil twilight, at or below 400 feet*

6) Map Pilot for DIl
Ty ———— 7) Eric Gakstatter ~ GPS Mapping

SRS, R, 8

DIl

* These rules are subject to waiver. 9) www.dronenodes.com

Drone Flight Safety
« Continuous Risk Assessments
« Aeronautical Decision Making
+ Situational Awareness

« Flight Crew Management
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Freshwater Wetland Restoration / Mitigation resulting
from Enforcement Actions between 2003 and 2017

Andrew Edelhauser & Robert Clark, NJDEP Bureau of Coastal and Land Use Enforcement

Why Protect Wetlands?

Until the 1970’s wetlands were viewed as wastelands and were often used as dumps, filled for
development, or drained for agriculture. The U.S. Fish and Wildlife Service estimated that by the mid
1970’s, 20 percent of New Jersey’s wetlands had been destroyed, with losses as high as 72 percent in
Hunterdon County and 50 percent in parts of the Passaic River basin. Freshwater wetlands play a vital
role in the social, economic, and environmental health of our nation in the following ways:

BaCkg round * Water Quality protection — Wetlands protect drinking water by filtering out
chemicals, pollutants, and sediments that would otherwise clog and
contaminate our waters.

* Water Storage — Wetlands provide natural flood protection by soaking up
runoff from heavy rain and snow melts and recharge groundwater during
times of drought.

* Wildlife Habitat — Wetlands provide essential breeding, spawning, nesting,
and wintering habitats for a major portion of the State’s fish and wildlife,
including migrating birds, endangered species, and commercially and
recreationally important wildlife.

* Wetlands provide high quality open space for recreation and tourism.

¥ Site 2

One of the Bureau of Coastal and Land Use Enforcement (CLUE) responsibilities is enforcing the
regulatory program established under the Freshwater Wetlands Protection Act that became
effective on July 1, 1988. The intent of the Act is to “preserve the purity and integrity of freshwater
wetlands from unnecessary and undesirable disturbance.” CLUE personnel respond to reports or
complaints of possible land use violations received from municipal and county officials, private
citizens, and other public and private organizations. CLUE also conducts permit compliance
inspections of project sites with Land Use permits to ensure compliance with their conditions,
requirements, and limitations. If violations are found, the size, scope, and circumstances are
documented and the Bureau issues enforcement actions, such as Notices of Violation and
Administrative Orders, to compel compliance.

Data and Methodology * Site 1

The purpose of this map is to identify
freshwater wetlands that have been
restored or mitigated as a result of
enforcement actions between 2003 and
2017. Following the discovery of a
violation, CLUE personnel record all
inspection information into a Compliance
Evaluation activity screen in NJEMS
(New Jersey Environmental Management =

System) including an inspection attribute A;?v:;(p'élr‘{;ml T '“ Nlc‘?gat?edm;?a?r::ov'f%ﬂ:ﬂ?&:;’;ﬁ:mﬁﬁﬂa
e = for Dicturbed to create a pond, fand was documented breeding habitat fo the
wetland” to reflect the size of
disturbance that has occurred

State-threatened Barred Owl (strix varia

B T SR T Post resto
llegaily cleared 13 acres of a freshwater wetland
and channelized over 500 feet of a Category One stream.
The wetland was classified as exceptional resource value
as it was documented habitat for the State-threatened
Wood Turtle (Glyptemys inscuipta) and was associated with
production watercourse.

planting na(lve(rees, and herbaceous plugs
throughout the wetland area and modifying the stream
channel to create more sinuosity, create squatic habitat,
and stabilize the stream ban

Once a site comes into compliance, a
second attribute is entered into an
Enforcement Action activity screen that
documents the area that has been
restored or otherwise mitigated. The
types of mitigation are:

The freshwater wetland was restored by backiilling the llegal pond to
reestablish the natural topography and planting native trees and shru

® Restored - lllegally Filled or Degraded
Wetlands returned to preexisting
topography and planted with native trees
and shrubs.

® Land Donated - Land that is permanently preserved, sometimes at another
location.

®Deed Restricted — Land that is permanently protected by a conservation
easement.

® Mitigated — Land is restored or created at another site, which may include a
Mitigation Bank.

® Contribution to the Mitigation Fund — Monetary donation to Wetland Mitigation
Fund that is used by the Mitigation Council to fund a mitigation project.

years after restora ' to site restoration, a fish survey w
mm?med T
water Fisheries to document the quantity of Brown Trout (Salmo trutta).
follow-up survey was conducted and 201 and found a 8% increase in the number
of Brown Trout using the restored stream channel.

Restoration/Mitigation Type

A Web Intelligence report was created to compile specific site information « 0-0.1Acre Area Restored - 325 Acres
including responsible party, site location by State Plane coordinates (stored in . Fires Resioeed © 0.1-0.5Acre
Masterfile), mitigation type, and total area mitigated during a fifteen-year period ® 0.5-1Acre
from 2003 to 2017. The report was exported as an Excel spreadsheet and opened Q Area of Land Donation @ 1-5Acres Ares Donased 200 Acres
in ArcGIS Pro. An XY Event Layer was created for each type of mitigation using the @5 - 10 Acres Ares D Resbrictad - 1250} Arvess
State Plane coordinates. The XY Event Layers were then exported as feature . Area Deed Restricted @ 10-20 Acres
classes for each category. The symbology of the feature classes was set to
graduated symbols to reflect the size of the mitigation type. . Area Mitigated .20 DL Area Mitigated - 20 Acres
Symbols were manually grouped into eight size categories for all feature classes . s
except Contribution to Mitigation Fund, which was grouped into six categories. For Total - 681 Acres
display purposes, the "Disperse Markers’ tool was used to spread out clusters of points.
. Contribution to Mitigation Fund * ::‘:)‘L‘lf"slmoo Total -$1,345,900
4 )

® $21,001 - $45,000
@ $45,001 - $200,000
@ $200,001 - $360,000
@ $360,001 - $450,000
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Photos Credit: Robert Clark & Michael Palmquist, NJDEP CLUE

Special Acknowledgments: Elizabeth Dragon, Bureau Chief, NJDEP CLUE
arbara Baus, Section Chief, NJDEP CLUE < Watershed Management Areas
Pete Keledy, Supervising Environmental Specialist, NJDEP CLUE

Map Production: Andrew Edelhauser & Robert Clark, NJ DEP CLUE 4/2028 o 5 10 20 £ )







13_\
Astory map a4

An Overview of Camden's Brownfield Sites
and FY17 Remediation Funding

A History of Camden and Site Overview by: Veronica Armstead-Williams, M.S. City and
Regional Planning Candidate

Camden, NJ, where Walt Whitman spent his final years, has struggled as one of the
poorest and most dangerous cities in the United States for the past several decades, but
in recent years the possibly "invincible” city has begun to show signs of growth and
redevelopment.
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An Overview of Camden's Brownfield Sites and
FY17 Remediation Funding

Current Status:
720 total parcels within a 0.25 mile radius include the following designations:

e 39vacant

e 3 church and parsonage

* 12 city owned

e 2 community buildings

o office building

* recreation center
Several acres of the landfill have already been cleaned and redeveloped into the
Salvation Army Ray and Joan Kroc Community Center of Camden.
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New Jersey | andscape Project Version 3.3 Introduction

NEW Jersey anging Landscape.

The Landscape Project is a pro-active,
ecosystem-level approach for the long-term
protection of imperiled species and their
important habitats in New Jersey.

Landscape Project Data Development

Landseape Project maps enable state, county, municipal and
private agencies 1 ideniify important habitats and protect
them in a variety of ways.

For a more detajled description of th_g,[.andscap

Priaritize conservation acq

om: The Landscape Project is
nd parcels for purchase through
Farmland Preservation and the

Guide r(ruhlhzr\anﬂy’i aners: La
these

ds Project maps provide
d state, county and
- prodection and
ry and planning

rs with a rucial ool used to ex
property plan development through the
L process

Provide eitizens with conservation tools: The Landscape
Project provides a transparent and readily accessibie wol 1o help
uide citiren actions ta protect imperiled and special concern
species habitat af the lo<al level

Guide stewardship of conserved areas: New Jersey has more
than 400,000 hectares of open space, These lands are managed by
a variety of agencics and ot i

Duta devaiopment
procens e sgecies

NEW JERSEY DIVISION OF \ ! AW : occurmiece aress.

_Fish and Wildlife_
TR TR TR

This landseape encompasses all or parts of Cape May, Atlantie
and Cumberland counties. It features signi
bald eagle, barred owl, eastern ¢

tree!

| e p——
. state

The delineation of the state into regions serves as a spatial

framework for management and conservation of species and

their habitats and as a means to organize information so that it is
ingful and widely ible to end

t horseshoe erab beeeding ares an
ing the red knot, of worldwide ecolog

Geographic features and landforms were used to delineate the
general area of five Landscape Regions in New Jersey. Region
8 boundaries were shifted to align with major roads that serve as
barriers (o movement for many species. A sixth region, the
Marine Region, is an exclusively aquatic region that includes the
New Jersey portion of the Delaware and Raritan bays as well as
the portion of the Atlantic Ocean along the coast of New Jersey.

ENSP has identified and mapped habitat for endangered,
threatened and special concern wildlife within each Landscape
Region utilizing an extensive database that combines species
occurrence information with Land Use/Land Cover classification
data and species habitat requirements.
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An interview with Eugene Smalley 1881-19/6
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In 1974, the Piscataway Bicentennial Commission conducted an interview with
Eugene Smalley, then 93 years old, as part of a project to collect oral histories
from some of the township's then oldest living residents. =
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©J Trail Tracker - The Interactive Trails Map of NJ Sta

te Parks

Trail Tracker was funded by the New Jersey Department

of Environmental Protection and the Federal Highway
Administration Recreational Trails Program.
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