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Tracking Development Projects in Trenton



Steps
• Needs assessed
• Initial data collected
• Simple table and map created using 

ArcMap
• Advanced database with queries and 

forms created using Access



Project Status Update Form



Current Limitations and Potential Solutions

• Two separate databases
– one in Access; one in ArcMap

• Solution: City recently upgraded to ArcSDE. Will that resolve this 
problem?

• Protracted project updates
– updates are currently forwarded to one person

• Solution: Make database available to more staff with training

• Limited public access
– Development map, last updated February 2009, is 

currently on the City website. Data behind the map are not 
available

• Solution: Interactive mapping application

• Leadership changes
– Four different department directors since this project 

started in 2006!
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NJWSA - Identification of Potential 
Properties for Water Resource 

Protection using GIS

June 5th 2009
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New Jersey Water Supply Authority



NJWSA Water Supply System

Independent State 
Authority – 1981

Operates state owned water 
supply facilities

Round Valley
Spruce Run
Delaware & Raritan Canal
Raritan System 
Manasquan



Project Background
• Dramatic land use changes over the past few years in WMA8 and 

Lockatong and Wichecheoke Creek Watershed Area – our target 
acquisition project area.

• Importance of protection - It is time to identify and protect the 
most sensitive water resources before they will be lost forever

• Project Committee was formed in 2002 and created a GIS 
database to help open space acquisition and then revisited the 
criteria in Dec. 2008 for “water resource” specific criteria

• The whole GIS procedures involve using remote sensing, aerial 
photography and available geographic information system (GIS) 
data, but no field investigation and verification.

http://www.pbase.com/es839145/animated_water�


Target Areas

• 6900 acres (240 
parcels) in 6 project 
areas targeted for 
preservation back in 
2002

• Strategy now 
extends outside of 
original target areas



≈2534 acres 
preserved to date 

(2008)

775 acres in 
active 

negotiations



Project Constrains
• This project focused on water resource protection, it 

does not address all land conservation goals.

• The GIS model focused on remaining lands instead of 
the existing preserved (open space and farmland) or 
developed lands.

• Use readily available GIS data, was limited by data 
availability and how current the data is (eg. 2002 
LU/LC)



Acquire Critical Water Resource Open 
Space

• Stream corridors
• Headwaters
• Wetlands
• Flood hazard areas
• Critical habitats
• Riparian forests
• Prime ground water recharge and aquifer 

recharge areas
• Highly erodible soils



The Composite Map of 
Water Resource Area

The Composite 
Map



The Individual 
Water Resource Area –
Riparian Area

Riparian Area



Property Analysis

The property analysis can 
show -

• The % of water resource 
area on each property (all 
the water resource areas 
were weighted equally and 
grouped into a composite 
critical area)

• The type and the location 
of water resource area on 
each property.





Application of this Project

• Rank properties by their % included in water resource area
• Rank properties by property size
• Check what water resource environmental features located 

in each property and where
• Assess and evaluate potential properties for future 

acquisition
• Avoid isolated open space – consider proximity to existing 

preserved open space

• Use the findings from this project to assist in soliciting state 
funds

• Can lead to improvements to municipal ordinances, master 
plans, environmental resource inventories, zoning density, 
open space preservation plans, etc



NJWSA Acquisition Process

• All potential properties will be first 
evaluated through this database to 
determine the number of criteria 
present 

• If a property ranks highly enough, a 
second level of evaluation will be 
applied. This second tier will be a case-
by-case critical review. 

• All the criteria are weighted equally in 
this database. Further scoring might be 
added based on project requirement. 



A comprehensive approach that relies 
on strong partnerships at all levels

Open Space Acquisition in 
the Raritan Basin

Contact: Jen Zhang
email: jzhang@raritanbasin.org

Tel: 908-685-0315 ext 229

mailto:jzhang@raritanbasin.org�
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GIS Implementations in Law Enforcement
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International Association of Chiefs of Police
Juvenile Justice Services & Programs Directory

• Inventory services and programs
• Share information
• Improve spatial accuracy













Bureau of Alcohol, Tobacco, Firearms and 
Explosives

Firearms Analysis System (FAS)

• Replace manual, paper process
• Multiple divisions across two organizations 
• Accelerate information return











Pennsylvania Office of Public Safety 
Radio Services

• Mapping wireless signal coverage
• Sharing dynamic dataset
• ESRI’s JavaScript API







Pierce County and the City of Tacoma
Crime Early Warning System (CEWS)

• Multi-jurisdictional response
• Automated data mining
• Real-time notification









Philadelphia Police Department
Public Web Mapping

• New Police Commissioner
• Increased transparency
• Protect victim confidentiality















Philadelphia Housing Authority Police
Arrest Notification Extension

• Notify Executive staff
• Only PHA Properties
• Manage dynamic PHA properties data





GIS Implementations in Law Enforcement
Sean McGinnis
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Municater
Social Networking for Municipal Employees

NJGF Meeting - June 5th
Phil D’Agostino

www.Municater.com
PhilDago@comcast.net
(908)240-0408  Mobile

http://www.municater.com/�
mailto:PhilDago@comcast.net�


Home page

See all discussions



Groups (Municater Geospatial)
This is a group that can be used by all members of the NJ Geospatial Forum. It 
is currently set up as a public group but can be made private for members only.



Discussion Boards
Email = telephone, 1 to 1 or 1 to many

Blogs = lectures
Discussion boards = cocktail party
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Superfund Site
Logan Township, New Jersey



Superfund Site

GLOUCESTER COUNTY, 
NEW JERSEY 
EPA REGION 2 
CONGRESSIONAL DIST. 01 



Phytoremediation
 Phytoremediation is the use of plants to remediate contamination by 

the uptake (transpiration) of contaminated water by plants. Plants can 
be used to contain, remove, or degrade contaminants.
(http://toxics.usgs.gov/definitions/phytoremediation.html)

 A densely planted stand of trees will regulate water infiltration and 
evapotranspiration, and promote nutrient movement and biological 
activity in the subsurface. This will support the biodegradation of site-
related chemicals of concern (COCs) in soil and shallow groundwater.
(http://www.epa.gov/superfund/sites/rods/fulltext/r2006020001431.pdf)

 Site specifically, the Hybrid Poplars evapotranspire at a higher than 
usual rate. This species was chosen to keep as much water out of the 
contamination zone as possible to prevent further spreading of the 
plume. The degradation aspect in this particular case is minimal as in 
most cases the plume is well below the rooting zone. Without 
phtyoremediation, the alternative would be to install a RCRA cap 
which is cost prohibitive.

http://toxics.usgs.gov/definitions/transpiration.html�
http://toxics.usgs.gov/definitions/phytoremediation.html�
http://www.epa.gov/superfund/sites/rods/fulltext/r2006020001431.pdf)Site�


GIS Role
GIS was used to track the 
condition, diameter, and 
height of individual trees. 
Statistical analyses will be 
used to determine clusters of 
trees by condition. Analysis 
in 3D depicts the overall tree 
canopy. Further 
investigations will be 
completed using a subset of 
tree locations.



Delineation of Tree Rows
Tree Rows were surveyed and 
entered in using CAD software. 
These rows were then converted to 
polylines in ArcGIS 9. Each row 
was matched to the directionality 
off the tree locations. The measure 
of each line was converted to 
match the exact number and 
naming of the trees in the Row. For 
example, Row 131 was delineated 
from northeast to southwest and 
the trees were numbered from -1 
through 36.  The M values were 
assigned starting at -1 and ending 
at 36. 



Tree Locations
Each tree was field surveyed for 
height, diameter, and condition. 
This data was entered in Microsoft 
Excel and linked using ArcGIS 9. 
Each tree location was defined 
using a row key and tree identifier. 
Using Add Route Events, the trees 
were added to each row based on 
the tree’s numeric value, as if it 
were a measure of the line 
segment. 
The Error function under advanced 
options was used to locate tree 
locations that were not mapped. 
These initial match rate was 
recorded at 95%. Errors were 
resolved using field surveys to 
determine the location of missing 
rows and visual data matching to 
determine where M values were 
inputted incorrectly. 



Tree Locations by Height
and Condition at Installation

Graphically, the trees were shown at their initial condition and height during 
installation. This provides a baseline health status which will be used for comparison at 
a later date. 



Tree Heights in 3D
The trees were divided into seven sections on site. Each of these sections was converted to a raster 
format using spatial analyst’s interpolation through inverse distance weighting. These rasterized 
sections were then combined using raster mosaic to complete a consistent raster view of the heights. 



First Inspection May 2009
A subset of 387 trees were inspected in May of 2009. These values were analyzed using the same 
criteria as the initial inspection. Subsequent monthly inspections are intended to depict the 
health of the trees over  time. 
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Leveraging the Investment



 Created Base Map
 Streets, Zoning, Hydro, etc.

 Digital tax maps 

 Integrated Tax Assessor data
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 GIS data published to internet

 Password Secured

 Internal  and general public versions
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 Water & Sewer system assets 

 Mains, Curb boxes, Manholes, Storm drains

 DPW assets

 Signs, Parking Meters, Inlets

 Garbage & Recycling zones
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 Cityworks Software

 Edited GIS to fit Cityworks 

data model

 Set up control database

 separate domains for DPW & 

Water 

 permissions based on roles
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 Electronic work order tracking

 History of repairs/calls by:

Asset, Address, Caller, etc.

 Automated reporting
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 Visualize “hot spots”
 Avoid problems
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Michael Baker Corporation

More then just a Diagram!



NJDOT Planning tool for roadway reference
Includes roadway diagrams, interchange 
diagrams, and enlarged views for:

State, Interstate, and Toll Routes
500 Series and County Routes

More then just a Diagram!



More then just a Diagram!



Retain the existing “look” and “feel” of previous 
years
Extend user awareness of enlarged views and 
interchange diagrams
Develop a means for users to locate route 
information using common criteria…
Develop a frame work for the future…

More then just a Diagram!



Build a custom application that can run from a 
CD-ROM
Develop search capabilities that provide results 
in a timely manor
Display pdf format Straight Line Diagrams in a 
custom application
Develop, test, and deploy in less then 3 months

More then just a Diagram!



More then just a Diagram!



Search by any combination of:
County
Municipality
Street Name

More then just a Diagram!



Shows results in a familiar format
Searches for routes, ramps, and enlarged views 
relating to search criteria

More then just a Diagram!



Available mid-June, 2009
Please direct inquires to:
Donald Perry
Bureau of Transportation Data Development
New Jersey Department of Transportation
(609) 530-2945
don.perry@dot.state.nj.us

More then just a Diagram!



More then just a Diagram!



NEW JERSEY ROAD 
INVENTORY Video 

Log Application

Caitlin E. Giblin
GIS Associate

Michael Baker Jr., Inc.
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Inventory Quality Photos

Data Validation

Straight Line Diagrams



Route Selection Methods

Playback and Camera Angles

Straight Line Diagrams
Intersecting Routes
Direction

Ramp Images/Diagrams



Route Selection Methods



Playback
Play Backward
Skip Backward
Stop
Skip Forward
Play Forward

Camera Angles
Left  Camera
Right Camera
Shoulder Camera 1
Shoulder Camera 2



Straight Line Diagrams



Ramp Images/Diagrams



Attribute Data
SRI
Direction
Jurisdiction
Milepost Location
Miles per Hour
Functional Class

County
Date and Time of Collection
Road Name
Federal Aid
Municipality
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Prioritized Report

Location 
Info

Road 
Info

Crashes
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Criteria Points
One or more pedestrian fatalities  in 3 years 10

25% or more of the households are without a Vehicle 10

Pedestrian facilities missing (intersections) 10

School within ½ mile 9

Parks/Recreation areas 5

Traffic Volumes over 10,000 AADT 5
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Microsoft 
.NET 

Framework

ESRI 
ArcGIS
Objects

Spatial 
Data



5



6



7



8



9

Bing Zhu
Software System Developer

(609)807-9544
bzhu@mbakercorp.com



Anton Getz
Michael Baker Jr. Inc.

























Glenn Locke
GIS Specialist

Michael Baker Corporation



1

Glenn Locke
GIS Specialist
Michael Baker Corporation



2Geospatial Forum, 06-05-09

LiDAR = Light Detection 
and Ranging
Sends laser light towards 
an object and measures 
the time of pulse return
Return time for each 
pulse back to the sensor 
is processed to calculate 
the distance between the 
sensor and the various 
surfaces present 

Image Courtesy of Optech, Inc.
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Stores X, Y, Z data for each point
Ability to store :

Intesity
RGB values
Timestamp
Angle

Stored as ASCII or LAS
LAS is “standardized” and 
requires metadata
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Utilize existing FEMA Base Flood Elevations on 
new LiDAR elevation data
Base Flood Elevations reported to the nearest 
tenth of a foot for tidal flooding
Tie riverine and tidal flooding sources together
Outputs must meet FEMA’s guidelines and 
specifications
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ASCII LiDAR Data

QTT SurfaceFEMA BFE

Contours DEM (ASCII)

Floodplain

Contours from 
City

Spot Elevations 
from City

DFIRM

FIRM (map) DFIRM (GIS data) NFHL (nation-
wide dataset)
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Merging disconnected polygons
Smoothing lines
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Tying multiple 
flooding 
sources 
together

Thalia Creek Area
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City of Virginia Beach Floodplain mapping meets 
FEMA’s Floodplain Boundary Standards

Effective maps on May 4, 2009
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