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2017 Solar Siting Analysis Update

Introduction
In October 2012, shortiy after the
Solar Act was signed into legisiation,
the NIDEF's Bureau of Energy and
Sustainability—then under the
name Sustainability and Green
Energy [SAGE|—developed the Solar
Siting Analysis. The 554 document
and supporting mapping application

Results
Between 2007 and 2012 (the dates of the LU/LC used for the
2012 554 and the 2017 554 Update respectively), there were
miner changes to the overall land use in the state (se= table
below). The amount of “preferred ares” for instaliing solar
2012 Solar Siting Analysis ‘ increased by almost 27,000 acres—mnzinly due to development
and the conversion of forests and/or agricultural lands to urban
lands. This same trend can be seen through the loss of roughly
16,000 “nen-preferred” acres and roughly 10,000 “zray™ aores.

was developed to aid the Diespite this change, the overall percentage of each of these
Department, local communities, and categories did not change from the 2012 analysis to the 2017
potential developers in planning for update.

solar installations by distinguishing Legel"ld

between sites where the six

Department encourages solar Solar Sltlﬂg

development from those where the Ca mﬂﬂﬂf

Department discourages solar Preferred Area s

development. As 3 dean energy

source, solar has many Non-Preferred

emvironmental benefits associated Area

with it that can unfortunately be

lost if solar projects are not properly Gray Area

sited. The 554 document and E Coaunties

supplemental mapping product is

intended to be used as a guidance
tool to evaluate proposed projects
based on the land use type in the
proposed location, and should not
be used to automatically disqualify
projects from consideration.

Discussion and Conclusion
When considering siting solar PV projects, existing
impervious surfaces, such as residential and
commercial reoftops and paved roadways and
parking lots [for elevated solar carport systems),
are most desirable since siting solar prejects in
these locations does not introduce any additional
direct land disturbance that might affect
ecosystem services. Siting solar in these locations
is also in line with the Department’s mission to
preserve natural lands and open space.

In March 2017, the Bureau of
Energy and Sustainability set cut to
update the 2012 Solar Siting
Analysis to reflect the changes that
have taken place in the state, as
well as changes in solar energy
technology and markets during this
time.

Based on the 2017 554 Update, roughly 27% of the
State of New lersey can be classified as
“preferred” for installing sofar, largely a result of
urbanized development. While this tool can be
used to identify where the “preferred areas” are in
the 5tate, there are many other considerations
that should be taken into account when evaluating
a proposad sodar PV installation, including {but not
limited to):

* Location and proximity te flood hazard areas;

* Location and proximity to threatened and

endangered spedes;

* Location and proximity to environmental
hazards (i.e. landfills, brownfields, and other
contaminated sites)

Data and Methodology
This analysis utilizes Anderson Codes
for Land UseyLand Cover in order to
determine which areas the
Department would encourage and
discourage solar installations. The
2012 Solar Siting Analysis utilized the
Land UsefLand Cover data from 2007
to determine these areas. This update
(2017) utilizes the most current Land
Usz/Land Cover data available for the State of New lersey, which was completed in late 2012,

Applying the Solar Siting Analysis
The Solar Siting Analysis can be used to evaluate a site, prior to solar PV installation, in order to identify which
sections of the property would be best fior siting the solar project. In the hypothetical example below, the 35A was
applied to the “proposed site” and indicates which areas would be most preferred for solar—roughly 28% of the rechnology will also have to be taken into account
property, characterized by industrial reoftop and impervious parking lot locations. The remainder of the property is in future updates to this analysis. For example, the
deemed to be non-preferrad (34%) or zr=y (38%), characterized by mied forest and wetlands, in addition to land use classification for Artificial Lakes (5300) is
artifidial lakes and ether urban lands. 3 . e by currently “zr=," for the sake of this analysis.
0y However, 2 new trend in solar technology is
“floating solar”™—or siting solar installations on
floating pontoons on reservoirs and lakes. As thess
installations become more popular and
economically feasible, the dlassification of Artificial
Lakes may have to be adjusted to “preferrad
areas”. Similar changes will also have to be
considered as they are discovered and become
mare prevalent throughout the country and State.

Each Anderson Code in the LU/LC data layer was assigned 2 category based on the Department’s
goals and preference for installing solar:
* Preferred Areas—characterized primarily as developed urban lands or barren land;
* Mon-Preferred Areas—natural lands, dominated by forests, wetlands, agriculture, and open
space that the Department sets out to protect and preserve;
* Gray Areas—water bodies and other land use types that do not fit into the other categories.

Future land use changes and changes in solar

=) T T o T

Once each Anderson Code was assigned a category for preference, they were integrated into the
2012 LU/LC GIS data layer, which was then clipped to the coastiine. The acreage for each resulting
pofygon was calculated in ArchMap, prior to exporting the attribute table into Microsoft Excel for
further analysis. In addition, a spatial overlay was conducted to compare the 2012 35A GIS layer and
the 2017 55A Update GIS layer in order to identify areas where the siting preference category had
changed so that additional analyses of the land use changes could be conducted [seen in the images
above and in the top right].




SPECIES OCCURRENCE DATA DEVELOPMENT

= Imperiied wikdlife occurnence data ane stored and managesd
databage,

= Al records ane evaluated according to an
established profocol to ensure: reliability.

.up-d-ummu-mnk-pnt\;p:
applied to each species ooourrence location and
e to vallue habitat in the Landscape Project.

= Thee stze of a 504 i based on the average
territony/home rangs stze or other Life history 504

parameters xs reported in ~reviewed Presiucti
Sientific Hteratae or through B research. i

= 5045 are owerlaid onto species- Eabitat patches and patches are

spectfic
dassified, or “walued, " based on the status of the species present as
follows:

ct habitat patch pproach is designed to
capture and represant the habitat needed to support. the Local population
indicated by the indhvidual S0A.

= lsing HIDEP Stream Metwork data, &
submet of the USGS 124,000 high-
resolution Mational ographty Dataset
[NHD), waber body centertine and stream
centertine data are valued exclusivety by
freshwater mussel species

layer, centertines wene broken at the
confluence of two or more streams or the
inflowwioutflow of a water body. Stretches
cocumence intersected by a S04 are
areas. valued as habitat
- r

i

Mnﬂdp—!pul l.n-.rhll.rl'm
thru 2007;

= Im thee 1584-2007 period, urbanization
resulted in the loss of ~5,000 acres of
T ——

LANDSCAPE BASE LAYER DEVELOPMENT

= WUDEP Land Use/Land Cover (LULL) is the foundation of
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Along the Delaware & Raritan Canal
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High and Low Crime Districts in Philadelphia

N

Highest Crime Per Miles: District 9
Mumber of Crimes Per Square Mile: 1604

Lowest Crime Per Mile: District 5
Mumber of Crimes Per Sguare Mile: 14512

Noah Berkowitz
Rowan Geo Info Systems
21415
Lab1
Professor: Mr.Fame
Progection: Lambert Conformal Conic
Data From: City of Philadelphia and the Philadelphia Police Department|
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Water Resource Modeling for Stewardship and Preservation

THE LAND CONSERVANCY

Abstract S
ummary

The 2016 Update to Sussex County’s Open Space and Recreation Plan, produced by The Land Conservancy of New Jerssy, assesses existing public lands Ken Fung and Barbara Davis
S0 oL St e SRl Tl St I stowarcishin and Sres LN Diistyes. TR IS T ad Mot £IRD Mot Siaic g There are 16,911 acres of non-preserved lands in Sussex County that are “high priority” per the water resource modeling analysis. Once all properties
opportunities to enhance the water quality functioning of the land, and offers a targeted, site specific action program. Projects are identified to protect water Th L n d C n r n f N J r that are below 1.00 acres in size are removed, there are 14,776 acres potentially available for preservation. Screened further, those properties located
IeS0Urces, expand existing parklands, natural areas and trails in the county. The Plan inventories cumrently profected open space and identiies priorty areas ¢ La onservancy o €W JEI'SCY | within 500 feet of preserved land represents 9,959 acres of high priority lands in Sussex County, in 1,468 properties. Note, this is solely the acreage of
for conservation and restoration built upon scientifically based water quality metrics and local priorities for land protection. The mapping analysis offers the the portion of the tax parcel that is identified as ‘high priority” for water resource protection. The total acreage of these 1,468 tax parcels is 52,159 acres.
County the bty to analyze the properties based on uniqus water quaity and/or water resource attrbutes. Many tax parcels have relatively small high priority areas as a percentage of the overall property, or in terms of total high priority acres. If they are

important links for river corridors or other masses of high priority areas, then the parcel may become a potential acquisition site, even though their

Focus Area 1: Hydrology Focus Area 2: Stream and Aquifer Quality Focus Area 3: Aquatic Ecosystem Functions total high priority area or percentage was low. On the other hand, if they are not important links, they may fall off the list.
PR g R R A e IR N There are many ways to review and use the water resource modeling results. These maps and their underlying datasets provide the basis for
Gn.’.iiif.,n s's-iflﬂw’,...:.’l‘é‘m. T | S i poos o s e local decision makers to assess and prioritize parcels for stewardship, conservation, and protection.
3 [
Overall Composite: June 2016

Hydrology, Streams & Aquifer Quality, |
and Aquatic Ecosystem Functions*
(‘Excluding Preserved Lands)

Integration
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Hap Composit of Hydrology, Streams &
Aquifer Qualty, and Aquatic Ecosystem
Functions (excluding preserved lands) shows.
the distibution of the composite characleristics
by individual groups. Bacausa thera wero virually.
o areas where 11 or 12 ofthe characteristics
were present (less then 18 acres) and to make the.
mapping clearar, the charaseristics ara mapped!
soven groupings: 1-3,4,5,6,7, 8.9 and 10-12. Aroas
wilh seven characteristics present loal 5,158 acres,
or 1.50% of the County and those with 8 fo 9 anofher
288712 acros; thoso with 1012 total just over 130 acres.

9. ForestArea

4 ~
4
/ Water Resource Modeling

The 2016 Sussex County Open Space and Recreation Plan
Update focuses on water quality and protection of its water
resources. Much of the planning documentation in Sussex
County, such as the 2015 Wastewater Managerment Plan
and 2014 Strategic Growth Plan Update, recognize
protecting and managing water quality and quantity as high
priority. Groundwater is the major source of potable water for
residents and through municipal surveys, master plans an
comments at the public outreach meetings, residents and
local officials strongly support the permanent protection and
stewardship of their watershed lands.

Al Three Componerts
N Scores

13 Wetands Habitat for
d Endangered Speci

N y

10. Surface Water Reser

Question: How are water resource priorities determined? e foroe AT

I otominingHow bet o targt prinearos o pinteton f 1 rsouros tht et walor aualy
and wator supply, thrao “focus aroas” wera idaniifod and mapy

1. Hydrology

2. Stream and Aquifer Qua

3. Aquatic Ecosy:

tions

For each of these focus areas a sel of characteristics was dentified to quantify the resource. One or more data

S Lol e e s el e Lty
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he metric areas are those areas wih the highest rocharge.

aroas na subwalsrshod that,n aggrogeta, provites 40% o rought-period reonarge

The data and metrics for all characteristics are detailed on this poster. Tho steps taken to develop the
Water Resources Model are:

+ Determine the water msource focus areas

+ Spociy up to ive charactoristcs for each focus arca

+ Identify the data sources and metrics for each charecteristic

+ Map the indiidual characteristics

+ Create composite maps for each focus areathal give an equal weight 1o each characterstic using a
presence/absence scoring approach)

3

B I, | O Composite Mapping fo Focus Area 1 Composite Mapping for Focus Area 2: Composite Mapping for Focus Area 3
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2017 City of Millville Land Use Plan Element
Development of Land Use Categories based upon GIS Mapping and Data Analysis

2017 Land Use Categories = ARY7
I Downtown Commercial N N
(eighborhood Commercial
B Highway Commercial
Regional Commercial
Airport Enterprise
I Business Enterprise
I Motorsports Enterprise
I Multi-family Residential
I High Density Residential
Medium Density Residential
Low Density Residential
Lakeshore Mixed Use
Laurel Lake Residential
Farmland Production
I open Space.
W nstittional

Analytical Process:
The land use categories and their geographic

Chunge i Lasd Use Type G Acrn boundaries are based upon input compiled from
City officials, public outreach, existing planning
documents, demographic data and GIS analyses.
The Land Use Map was drafted by evaluating the
following data sets (mapped below): land use/land
cover, open space, zoning, tax parcel boundaries,
and aerial photography. The datasets were overlaid

to determine the proper land use category for cach

0 2 4 parcel based upon existing conditions, future trends

e r Mies and the goals set forth in the Land Use Plan Element. |
2012 Land Use/Land Cover Public and Non-Profit Owned Land

RO < [ state Owned
I sarren Lang ) [ LT NUCF and TNG
I Foest N o County Owned
[ urban Gity Owned

Other Tax Exempt

Zoning Districts Property Classifications
Agricultural Conservation Vacant
I Lakeshore Conservation Residential

I Lano Conservation o
Puic Open Space Commersal
River Conservation I sia
Rueront Miec-Use Aptment

I APk nousiy I Raioss

Public School Property
T Pusic ropery
I otverTax Exerpt

I Genecat nousiy

Interchange
Mixed-Use

| e Property Clasification by Total Acres
I GereraiBusiess -
Neighborhood Business -
Profssiona Service =
I ourism Servioss
Office Residential -
Residental 10 Date Prepared: January 2017 - . , ) .\
Residental 15 -
oenta STATE OF NEW JERSEY Miles
Residental 20 -
Residental 40 DEPARTMENT OF " Sources: New Jersey Department of Community Affairs,
Residentil 5 COMMUNITY AFFAIRS 1’0 CAT| New Jersey Department of Environmental Protection,
esier BNRG . 23 10 New Jersey Department of the Treasury - Division of Taxation,

bl X
iRy LOCAL PLANNING SERVICES SERVICES| State of New Jersey Office of GIS, City of Millville




Data Integration




rise. The Hackensack River Estuary is a 3
bowe the 25 (NAVD 88) mean high water tidal mark. Wi
level r thoe long berm survi

the infertidal =

The purpsse of this sudy was & 1w

m of a micro-tidal

sediment settbing weloc
s depend on the pat
o can be used o a

Tise.

sediment acoretion
budlding at a rate th,

In addifion we have implemented Surface Elevation Table
hat the 8400 acres

the marshes, in hoy
s excpeding ri

Quality 1 LIDAR data was used to
create digital elevation models
(DEM]) for each shudy area thatin
tum were used to create the
inundation coverage for each site.

Irundation maps were created for
each study area using Archiap and
the study areas’ comresponding
DEM.

Map of the sd
From North to South:

Three SET benchmark rods were
installed and surveyed {2005) to rest
on the clay layer below the peat to

eliminate compressional movement.

Feldspar marker horizons are
placed at each SET location to
measure vertical accretion building
up above the marker

SET measuzements were recorded
at foux different positions per
benchmark rod. One measurement
position shown in figure 2.

These benchmarks help analyze the
subsurface dynamics.

The feldspar horizons measure
surfidal accumulation.

Together they explain overall
elevation.
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* Sediment accretion average = 5.5 mm/yr (2.1
times faster) than regional SLE rate
* Percent of area above mean high water = 19%

Regional sea level rise (SLR) rates = 2.6 mm/year

If SLR > accretion:
Higher elevation areas (not in blue coverage) are
important for marsh retreat

Riverbend is an undeveloped, 60 acre natural wetland habitat.

* Sediment accretion average = 4.4 mm/yr(1.7
times faster) than regional SLR rate
* Percent of area above mean high water = 28%

Dieep Fod SET and feldspar marker
horizon installation diagram

* Wetlands in the Hackensack Meadowlands district are accreting sediment faster than the regional sea level

rise rates (2 6mm,/year)

. Deeper tidal creeks and enhanced waterfow] will lessen sedimentation.

# Shallower channels coupled with low turbidity in the ebb phase of the tide promotes

sedimentation.

* Undeveloped, mature wetlands have more room to accommodate marsh retreat.

. Available areas for marsh retreat are important part of natural resilience to sea-level rise.
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Healthy marshes are extremely valuable for their environmental resources, buffering coastal communities, protecting valuable assets and brlngmg dollars to coastal communltles from eco— tounsm and Commerclal and recveatlanal fishing. Most of the salt water fish
rely on tidal marshes, so without this habitat, we would not have most of the fish we eat (2).

Sea level rise will be one of the primary effects of global climate change in New Jersey. Sea level rise can increase the height of storm waves, making more areas vulnerable to storm damage. Sea level rise can inundate low lying areas, causing losses to tidal wetlands,
habitat, and agricultural areas. Sea level rise also can cause higher water tables interfering with septic systems and salt water intrusion interfering with drinking water and irrigation water (3).

The Marsh Migration Index (MMI) is a predictive spatial tool to provide coastal ities with i ion with easily i mformanon to inform Iocal and reglonal living shore planning. The MMl is a series of maps representing an analysis that will assist in
showing where coastal marshes will retreat in response to rising sea levels. Specifically, the New Jersey MMI pi hereis a ite model of ing Mean ngher High Water Surfaces (V_Datum), Coastal Wetland Buffers, Land Use/
Land Cover Types, Slopes, Soil Drainage (SSURGO), and LIDAR Elevation Models that, together, classify a range of conditions that would be ible or not ible for marsh inland of i ing surface water heights. MMI is a planning tool
only and does not impact regulatory decisions, nor is MMI iate for making site-specific design
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This raster analysis was performed within an area between the estimated Year 2100 sea level rise of 3.3 feet over Mean Higher High Water (MHHW) to a ‘Model Protocal: Delaware Coastal Management Program (DNRREC DCMP)
landward extent of 6,000 feet from the edge of the Tidal Wetlands within New Jersey. The cell resolution of the rasters in this analysis are 10'x10’. = —— .

Additionally a snapping function was used in the development of the rasters to insure they were aligned to the NJDEP Base LiDAR layer. Soil drainage, References:

Slope, Land Use/ Land Cover, Distance from Tidal Wetlands were classified into four categories. The MHHW was classified into two categories. The higher i elele SIS LIS CIRE L IER oIS OCLUP

the number, the more likely the cell is to have the ct istics to allow marsh migration. These five layers were combined in spatial analysis to create a 2) EPA. 2004:National Coastal Report 11:EPA, Office ‘of Research and Deve(npmemAOfﬂce of Water

composite final raster. A total index value was then calculated in raster calculator. 3) Delaware Coastal Program-http://www.dnféc.delaware gov/coastal/Pages/SeaLevelRiseAdaptation.asp:
4) Delaware Coastal Management Program ( DNREC DCMP)

The final model output resulted in scores ranging from zero to twelve, with twelve having the most potential for future marsh migration. The final model = APRIL 2017

total values were classified into five ranges. Cells receiving a score of zero due to MHHW or LULC water (future water level) are completely unsuitable for
marsh migration. Cells receiving a score of 0.1 -4 are Not Compatible; 4.1 — 7 are Unlikely Compatible; 7.1 — 10 are Compatible and 10.1 — 12 Very
Compatible for marsh migration.




Urbanization and Ground Water Recharge in the Raritan River Watershed

Daryl Krasnuk, Rutgers University, The State University of New Jersey

Abstract

Assessing watershed health through change in groundwater recharge is an alternative method of watershed
health assessment. The objective of this study was to determine the spatiotemporal relationship between chang-
es in groundwater recharge and changes in land use/land cover (LULC). Impervious surface, urban land, barren
land, agricultural land, forest and wetlands were calculated in 1995 and again in 2012 for comparison. A geo-
graphical information system was used to determine the spatial variation and trend analysis of the change in land
uses as well as change in groundwater recharge in the watershed. A more in depth analysis was developed using
the statistical program, R. Multiple linear regression (MLR) and boosted tree regression (BRT) were used to deter-
mine more insight of predictors (change in land uses) to response variable (change in groundwater recharge).

Raritan River Watershed Geography

The Raritan River Watershed (RRW) is situated in central and northern New Jersey covering 1,105 square miles
making it the largest watershed located entirely in New Jersey. The RRW is located entirely or partially in seven
counties: Hunterdon, Mercer, Middlesex, Monmouth, Morris, Somerset and Union. The watershed is divided into
three water management areas (WMA): the Upper Raritan (WMA 08), Lower Raritan (WMA 09), and Millstone
(WMA 10). The RRW is further divided into 139 (HUC-14) smaller subbasins.

Raritan Bay

Elevation (Feet)
[ Less than 100
[ 100-249
[ 250-499
[ s00-749
[ 750-999
I 1,000-1,250

Boundaries

Water Management Areas

= Physiographic Province 8-Upper Raritan

—— Watershed Management Area 9 -Lower Raritan 0 25 s 1
County 10- Millstone — — Viles
GIS Data Sources: References:

1.Giri, Krasnuk, Lathrop, Malone, Herb. 2017."State of the Raritan Report,
Volume 1 Sustainable Raritan River Initiative Rutgers, The State University
of New Jersey, New Brunswick, NJ 08901. http//raritan.rutgers.edu/

2.Giri, Krasnuk, Lathrop, Zhang. 2017.“Spatial Variation, Trend Analysis, and Re-
lationship of Watershed Health Indicators in the Raritan River Watershed: A
Case Study” Rutgers University, New Brunswick, NJ 08901.

3. Amold & Gibbons (1996). “impervious Surface Coverage: The Emergence of a
Key Environmental Indicator” Journal of the American Planning Associa-
tion, 62:2, 243-258

New Jersey Department of Environmental Protection, US Census.
Bureau, New Jersey Office of Information Technology, SSURGO, Center
for Remote Sensing and Spatial Analysis, ESRI
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rban Growth (1995 12)

In 1995, the Raritan Watershed had 255,447 acres of urban land. In 2012, there were 307,515 acres of urban land.
Over a span of 17 years, urban land use grew by about 20%. Consequently, wetlands and forest land cover have
declined. Urban growth leads to the development of new roads, shopping centers, and commercial areas that are
often associated with increases in impervious surfaces leading to less infiltration, more runoff increasing pollut-
ant transfer rate and volume.?

Ground Water Recharge

Groundwater recharge (GWR) was estimated for each
HUC-14 using the New Jersey Geological Survey’s Ground-
water Recharge Methodology Version 6.1. The map below
was generated using 2012 LULC NJJDEP data. LULC data for
1995 and 2012 were used for the change analysis.

Urban Growth
1995 - 2012,

Land Use/Land Cover

Urban Growth
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E:I Urban Land Use
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Barren Land
[ Upland Forest
Wetlands
[ Water

Water Man}agement Areas
8- Upper Raritan
9 - Lower Raritan
10 - Millstone

Population Growth and Impervious Surfaces

Population has increased by almost 26% from 1990 to 2010 in the Raritan River Watershed. Lower population den-
sities usually result in disconnected impervious surfaces (lower %) and higher population densities usually result
in connected impervious surface areas (higher %). Using 2012 data, the impact of impervious surfaces on water-
shed health for each HUC-14 was estimated by calculating the weighted average of impervious surface area.

Impervious Cover Impenvious Weighted Average Eere e o R oasiacon I oo Becctaess
2012 [ Less than 5% -Protected (Raritan Watershed | 1,040,996 | 1213862 | 1307,003 | 266007 |
[ 5%-9.9%- Minimal Impact Upper Raritan 174516 | 212375 223,002 48,485
\_ 10% - 19.9% - Moderate Impact Lower Raritan 684,472 764,792 819,136 134,663
[ 20%-24.9% - Severe Impact Millstone 182,007 236,694 264,865 82,858
[ Greater than 25% - Degraded
Impervious Surface 1995 2002 2012 Change in
B S SUMACE | percentls | PercentlS | PercentlS | Percentage
Raritan Watershed 11.2% 12.1% 12.9% 1.7%
Upper Raritan [~ s7% 63% 66% 09%
Lower Raritan L 19.9% 21.2% 22.4% 2.5%
Millstone 9.4% 10.4% 11.5% 2.1%

2012 Impervious Surface Impact Distribution
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Results

An optimized MLR model revealed that all variables except
change in urban land were significant predictors of change
in GWR. The wide range in imperviousness among urban
land use types ranging from rural urban to high density
urban removed urban land as a reliable predictor. However,
urban development has an-indirect role in GWR through
the loss of natural land cover types and an increase in im-
pervious surfaces and barren land.

Full Model Optimized Model
Predictors pvalue | pvalue | Bvalue | p-value
Intercept ~[ooos  [0435 0010  [0059
Changein Impervious surface |-0.014 | 0.000"* |-0.014 | 0.000"*
Change in Barren land -1.342 0.049** -0.626 0.003**
Change in Forest 0311 [0638 10413 0001
Change in Agricultural land -0.531 0.411 0.183 0.018**
Change in Wetlands 0130 (0840|0528 |0041%*
Change in Urban land -0.714 0.266

**indicates 5 % level of significance, *** depicts 1% level of significance

The BRT model used in this study determined that the
most important predictor in GWR change was change in
impervious surface (-), followed by change in agricultural
land (+), forest (+), barren land (-), and wetlands (+).

HChange in GrounaaerRectarge changein . %Changein GroundvaterRecharge

hange nFeeet (15.45%)

P
8
AL
§ g 5
* change i Baten g (12.5%) % sinangs i Wetands (103%)

ence of the predictor variable on GWR response while keeping all other prediictor
variables average (in parentheses below the x-axis of each graph). The fitted func-
tion on the y-axis is the relative logit contribution of the variable?
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How To Create a Data Visualization Video

Using ArcGIS Pro

Introduction

With the release of ArcGIS Pro this past
year, ESRI has changed the way we look at,
interpret, and share geographic data. By
utilizing the Microsoft Office based Ribbon
Toolbar, the application is a fresh start from
the toolbar based user interface of ArcGIS for
Desktop. It incorporates new features such as
tasks, a tab based system has replaced data
frames, and a project based data
management system. Among these features,
the Animation Ribbon allows users to create,
view, and share videos in formats that are
easily displayed through various mediums.

I. Getting Started

In order to create an Animation,
GIS users must go to the “Animation”
tools under the View Ribbon and dlick “Add.”
This will activate the Animation Ribbon and
all of the tools necessary to create your
video. The following steps are ways to setup
and customize your own ArcGlS Pro animated
video.

By William Smith, NJDEP

lll.a. Transitions

ArcGlS Pro users also have a variety of transition types
to customize how the camera moves and the layer’s
properties. These include the Fixed, Linear, Hop, Step, and
Haold transitions. All five types are given their own symbaol

(See Right).

To stop at & particular keyframe for a particular period
of time, either use the Hold camera transition and adjust
the Key Length (See Below), or create duplicate keyframes
of the same area. Without these two methods, the
animation would be in constant transition from keyframe

to keyframe for the entire video.

Based on these transition types, navigating from area
of interest to the next is fully in the hands of the video

creator (See Right).

O
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turning straight

line.

© 0 O

Linear Step

The camera moves
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one keyframe point to the
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the only moving
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Duplicate Frames
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1l. Animation Timeline & Keyframe Gallery

ArcGIS Pro utilizes a series of keyframes that are easily designated by the ArcGIS Pro user.
Clicking the “Add Keyframe” button will create a keyframe at the current extent of the map
window. By panning to other locations, the ArcGIS Pro user can chain together a series of
keyframes points to automatically move from one area of interest to the next along a fixed
path. Keyframes are one of the components that affect the speed of the camera. The number
of keyframes between two locations can impact the speed of the camera’s movement. Other
tools are used to update, delete, pause, and play the animation.

ll.b. Key Length & Key Time

A means of controlling the progression through the
areas of interest is animating based on Key Length or Key
Time. The main distinction between the two options is Key
Length describes the time of the transition in respect to
the keyframes; while Key Time describes the time of the
transition in respect to the overall timeline of the
animation (See Right). Based on thess properties, the
animation will move slowly or swiftly to the end. Both
options are found in the same drop menu down in the

“Edit” section on the Animation Ribbon.

Animation Timeling

s 2 Is | [

¢ i & | s
Selection Update |+ |-;|‘|| | Fefrmsh | Playiack

3 Delete

wii ix

14 b ml Fil-..|-(;,-\-|en|_

IV. Overlay

The Overlay section of the Animation
Ribbon contains dynamic features that can
be added to customize the owverall
presentation. This includes a title,
description, images, map time, viewpoint
(coordinates of keyframe), watermarks, and
copyright logo; among other features (See
Right). These elements can be displayed on
consecutive or individual keyframes, and
can provide additional information for a
presentation.

+

D999 ¢

i. Transition Properties — Select how the camera moves from location to location and the layer's properties.

ii. Update Tool — Updates the selected keyframe(s) to the current viewing extent. Only usable when keyframe(s) are selected.
iii. Delete — Deletes selected keyframe(s). Only usable when keyframe(s) are selected.

v Hold - keeps the camera stationed at the keyframe. &dds an additional keyframe. Only usable when keyframe(s) are
selected.

w. Timeline Marker — Place of each keyframe within the animation timeline.

wi. Refresh — Update the properties on selected keyframe|s). Only usable when keyframe(s) are selectad.

wii. Playback Tooks - Restart Animation, Play, and Loop Animation.

wiil. selectad Frame - Some tools are only available through selecting frames. The animation can also use the selected frame
s 3@ new starting point for the animation. To deselect, click the blank space above the Keyframe Gallery.

ix. Add Keyframe — Click to add a keyframe based upon your current map viewing extent.

V. Playback

The Playback section of the Animation
Ribbon contains tools to check the final
animation before exporting to video (See
Right). A way to end the video in the same
location it started is by copying and pasting
the first keyframe to the end of the
Keyframe Gallery. This is also one of the few
menus that allows you to see the full length
of the video and toggle the Animation
Timeline on your map display.

Image
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VI. Export to Video
I T After the video is designed to your liking, you )
ko 1 can export it as different file types, and share it
— through various mediums. The file size and speed of

the export may vary depending upon the length of
the animation, specified resolution, quality

ol S preference, and frames per second. To do this, go to
— X | ’I ¥ the “Export” section, click “Movie,” and then the
.-..,.'.,.,T,...ﬂ . - export window will appear (See Right).
. - ]
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Suitabiliz for Vacant Lot Conversion to Communitz Gardens
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NJDEP Radiological Communications and Assessment Portal (RadCAP)
RadCAP Operations Web Application
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NJ Watershed Ambassador's Distance to Host Agencies
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This map shows the raw distance
that each New Jersey Watershed
Ambassador lives in refation to their
host agency that serves as their
main office.
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Medford Lakes, New Jersey
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Other Points of Interest
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Medford Lakes Facts: / \
g Wauwauskashe
The Borough of Medford Lakes is Migazee /{
located in Burlington County, and is Wa baSSI Ash sheekan '
surrounded on all sides by the Lake Lak e Lake
Township of Medford. —
Peshekee

The borough lies completely within
the New Jersey Pinelands region, and
is approximately 1.3 sq. miles in area.

\'\V -Lake —
\\’\‘<\/\\ ja Mlkor_'nok

The borough had an estimated Medord Lakes
population of 4,146 in 2010 (U.S. Meseha 0 o s 3,000 Feet ==
| Census Bureau). ) Lake” . . . . | . |
Cartography: Paul Caris, NJDEP, DolT-BGIS (2017)
Data Sources: Road Centerines, Burlington County, Muncipal and County Boundaries, NJ-OGIS
N e

Additional information gathered from Medford Lakes municipal tax maps and town street map.
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Enhancing Architectural Survey GPS DATA

A Home Brew / Street View Mashup in Coastal Cumberland County

OUICZ

In the wake of Superstorm Sandy in 2012, the need for rapid architectural survey

and Iti-agency ion became vital to streamlining Software Used in the Workflow:

recovery efforts through the historic preservation review process. After a multi-
year cooperative survey with FEMA, which was enhanced with GPS and geo- DNRGPS: GPS data conversion TIMECALCULATOR.NET: Online tool to
referenced digital photography, the NJ Historic Preservation Office (NJHPO) calculate time offsets for video index Municipelites
began looking for new survey techniques to build upon the FEMA experience. MS PRO PHOTO TOOLS: Photo metadata Survey Area
Having played with GoPro cameras for capturing architectural still images, staff editor to adjust timestamps MPLAYER: Command line video player
wanted to evaluate how wide angle video could be leveraged for rapid invoked from batch file

hi | survey. Si we determined that Cumberland County, GPIC SYNC: Synchronize GPS data with 7]
among the most rural of New Jersey’s 21 counties, was not well represented in images to geotag images e

the statewide architectural inventory. Due to the likely impacts of future sea
level rise and storm events, HPO focused on the coastal region of the county
along the Delaware Bay, which was targeted to an area within % mile of the

Sandy storm surge, using a target property list based on statewide tax data. “C
o o ' e VIDEO INDEX |/

Map Drawn By:
New Jersey Historic Preservation Office, April 2017
Kinney Clark, Data collection, Cartography one auionsrs e e
Anne Chidley, Justyna Csolak, Data Processing

2016.07-08

2016-03-03

PHASE | SURVEY RESULTS

20160121
2016.01-12

2016-01-08

2016-01-05
2015-12-18

2015-12.08

Counties

Municipaities

Survey Area

Counties

Video Index Tracks
At o

[

Municipaites

Legend

Resource Types

HEAVY TIMBER FRAVE NG
The initial reconnaissance level phase of aoe i ﬁ%

[——— the survey began in December 2015. All & 2.

EEEEEEEEEE

scowhouse accessible public roads in the survey area

wex were driven and a continuous GPS track recorded A oo
s for each field day.
Srerrosse The GoPro camera mounted in the vehicle recorded street- 05

Target Historic Districts

level video for the entire day. Since this field data is most useful
when organized and indexed to the geography of the survey area,

Target Properties

[ vevst post-processing became a vital part of the survey effort. This includes L
o osweer converting GPS data into multiple formats, geotagging digital imagery to . A—

[ Jwsseo N create photo-point data layers, indexing digital video to create video i . R g e O g aar o Lo
| coverage data layers, and coding initial survey findings into the GIS.

o

Historic properties and districts identified at the reconnaisaince phase,
are being further documented in an Intensive Level phase currently

0

Municipalities

pr— ongoing. Video Indexing & Linking
Survey Area The video coverage has particular value in reviewing field results. The initial thought was to augment traditional still photography with
fa— 0 1 2 4 6 8 additional context, but the combination of GPS and video has proven to be a rich enhancement of the suite of survey products, particularly in
e e —— rural Cumberland County where there is little Google Street-View coverage. Additionally, digital still photos can be extracted from the video

s when needed. HPO is also experimenting with overlaying animated maps into the video frame to further enhance the utilty of the video data.
e This effort relied on a variety of software tools and techniques to achieve all of the post-processing steps. HPO will next look to automate some
. ging of field collected i
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Manville Memorials SRistoryMaps B3 W &

nilitary and ci E ; o the history of il t ) red their community and

Manville VFW War Erected in 1954 by the Thomas ]. Kavanaugh VFW Post 2290,
2 this memorial honors those who fought in World War 11, the
Memorial Korean War, and the Vietnam War (HMDB.org, 2014).

>

F o sl
olution Army Manwille Fire Co. 1 Memaorial Manville First Aid & Rescue Manville VAW War Memaorial Johns Manville World War Il Continental Army Camplain Fire Company Morth End Fire Company #3 Town Hall World War [ Washington's Route from Derrick Van V
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NJ Private Well Testing Act Data Sum mary (Sep. 2002 to Apr. 201 4) New |ersey Department of Environmental Protection ¢

Click a tab for more information then click a location on the map for data.

Background Counties. Municipalities Grid: Arsenic Fecal coliform or E. coli Gross Alpha Iron Manganese Mercury Nitrate pH Volatile Organic Compounds (VOCs)

Click on a grid for PWTA data. N ew \T'.(:) I k pECECERE

El Levittown e
PWTA data are summarized within 2 mile x 2 mile grids to m Sz et ¥ B . i lon
show the the percent of wells that exceeded a maximum Allentows 33 7t n
contaminant level (MCL) for each parameter and the =

number of wells sampled. Data is not reported in grids i dison
where less than 10 wells were sampled. : | Q
" 'y A
Areas not covered by a grid are areas where no wells were EE £
tested as part of the PWTA. i
1ding
Please visit the PWTA webpage for additional information. L' Na
! Denmab
Mgt an [ 4
FErLentL ol cxceeuances | Nnumoer
of wells tested under PWTA) A
Nitrate 0.0%, (70 wells
Lancaster sampled)
i jjj Arsenic Testing is not
QAR #° Phlla d':'llhl 3 B2 g required in this grid
13 F Iron 25.7%, (70 wells
sampled)
e ’ Manganese 12.9%, (70 wells
sampled)
12.7%, (63 wells
VUl e ey sampled)
Mercury 1.4%, (70 wells
sampled) v
VIO N N0t 770 awealle

Stlanti
City

D Baltimore

Columbia

Dover Esri, HERE, Garmin, FAQ, USGS, NGA, EPA, NPS ==
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High Water Mark Initiative -
Remembering Irene & Sandy
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h ‘ / [ D O View these map layers in Marine Planner

Survéy Shows Where Boaters Go
and How They Spend Time, Money

It was an expensive day of fishing for Mike Sabolewski. Things started off well enough
— on the way to his boat slip in Belmar, N.J., he plunked down $20 for bait, $15 for ice
and 512 for beverages.

MID-ATLANTIC DCEAN

MARCQ s ) Q MARINEPLANNER ~ NEWS -~  PARTICIPATE - DATA~ LOGING Q

He navigated his 19-foot Pursuit, the Tanner James, out of the
Shark River Inlet and headed a few miles north, just offshore of
Long Branch. That's when he heard "a pop and a lot of metal.”
Sabolewski steered the boat back at a crawl’s pace before the
engine died in the river. He contacted Sea Tow, a sort of AAA for
boaters (and at $140 per year for unlimited tows, he said, "well
worth it"). for helo aettina back to the marina.

- !_\.jl ’ - &‘ b . "‘ _h_ ‘ 2 o Vie‘,., map layers |n Marine Planner
9:43 a.m. | 25 miles Northwest of Manasquan Inlet,

New Jersey

r ETLL R ———

Q Legend

. Submarine Canyons
8 After displaying a flat plain for two hours, the depth [IMsior Canyons

| sounder shows a sudden roller coaster-like drop off. The Soft Sediments (by grain
Christian and Alexa is crossing over a depression leading size)
to the Hudson Canyon. Moments later the line will spike [ cay (< 0.002)

) [ sitt (0.002 - 0.06)
J back up again. [ very Fine Sand (0.06 - 0.125)
[ Fine Sand (0.125 - 0.25)

The captains are ideally looking for a flat but slightly [C] Medium Sand (0.25 - 0.5)
: : ; z [[] coarse Sand (0.5 - 1)
jagged line that is typical of a pebbly sea floor. Scallops B v o it -3
like those conditions because they can take refuge in the [ Gravel/Granute (> 2)

naturally occurring seams, Kenny said.

Technology has made their work more efficient and



Identifying Natural and Cultural Resources along the New Jersey Pilgrim Pipeline Corridor Asorymap Bl W &

Wetlands along the Pipefine  Spedies-Based Habitats Sole-Source Aquifers along the Pipeline Historic properties along pipefine New Jersey Schools Pipefine & N Transit - Rail Intersections

Pilgrim Pipeline Holdings, LLC has proposed a 178 mile bi-directional etk T - I p: /
s o F g 1 - o . f r

pipeline beoween Albany, NY and Linden, M). The maps included here are
designed to explore the natural, cultural, and human resources potentially
impacted by pipeline construction for the New Jersey portion of the pipeline
corridor. The + and - buttons in the left corner of the map allow you to zoom
in and out, and you May Use your mouse or touch screen to pan across the
pipeline territory. The tabs above correspond to natural and cultural
resources, as well as infrastructure, of concern.

Mumerous private and public properties are affected by pipeline construction.
This map illustrates properties within a 100 and 500 foot buffer of the
proposed pipeline. The statewide compaosite of New Jersey parcels is
maintained by the Nj Office of information Technology (NJOIT), Office of
Geographic Information Systems (OGI5). The metadata and parcel data
without buffers can be found here.

Qur analysis used GI5 to identfy parcels located within 100 and 500 feet of
the proposed Pilgrim Pipeline. The proposed pipeline center lines for both
Mew York and New Jersey are available from the Coalition against the Pilgrim
Pipeline {CAPP) website: hitpsi//stoppilgrimplpeline. comy.

Alvoul Uhe guihors: thes stony map wes prepared by studenis and facodly At Drew Unersty, n Mad=on, New

|ersey, through supgeet of Uhe Spatial Data Center.

COALITION
AGAINST

PILGRIM
FIFELINES

& DREW
/| SPATIAL

DATA CENTER

Mew Jersey Filgrim Pipeline Route - 100 Foot Buffer
Mew Jersey Filgrim Pipeline Route - 500 Foot Buffer

&

Mew Jersey Composite Parcels - Parcels (zoom to town to view)

e i 1
hnology (MJOIT). Office of Geographi..
| P I | = R A e 4
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