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Barnegat Bay GIS Data Identification Survey 
5/18/99 

 
 
 Versar has conducted a survey of potential Geographic Information System (GIS) 
data sources for the Barnegat Bay restoration site selection process.  This survey has 
included: 

(1) preliminary review of the data already available to the Corps of Engineers, 
(2) telephone contact with individuals who may have data of use, and 
(3) identification of additional potential data sources from recommendations and 

other leads. 
This report summarizes the data identified, indicates whether or not they will be available 
in the time frame of the site selection study, and evaluates the impact of unavailable data 
sets.  The Appendices include details of the current data sets reviewed, organizations with 
potentially useful new data sets, points of contact, and potential additional data sources.  
A list of acronyms is also provided at the end of the Appendices. 
 
 
 
Background 
 
 The primary purpose of this survey was to identify digital data sets that would be 
available to support Corps of Engineers’ (CoE) restoration projects in Barnegat Bay.  The 
process of selecting potential restoration sites, currently envisioned to occur during 
Summer, 1999, will be detailed in a later report (“Approach Report”) under this task.  
The process will generally consist of systematically screening the area of interest 
spatially using digital data in a GIS, conducting field visits to a selected subset of the 
potential sites found in the screen, and ranking and recommending sites based on 
restoration potential and other factors.  The actual data required in the screening phase of 
the process will be determined by the specific restoration objectives and the most 
effective screening methodology for sites that would satisfy those objectives. 
 
 The restoration objectives currently established for this program fall into three 
general categories: 
 
• Ecosystem Degradation and Habitat Loss 

Freshwater Wetlands Restoration/Creation 
Salt Marsh Restoration 
Restoration of Abandoned Lagoons 
Submerged Aquatic Vegetation (SAV) Restoration 

 
• Fish and Wildlife Ecosystem Degradation 

Restoration of Fishery Habitat 
Waterfowl Habitat Restoration 

 
• Secondary Concerns 
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Construction of Wildlife Viewing Platforms 
Flood Reduction 

 
 
 
Preliminary Data Requirements and Survey Summary 
 
 Based on very preliminary assessment of the objectives noted above, Versar has 
developed a list of core data sets likely to be required for the GIS screening phase of site 
selection.  This is a working list for this preliminary report, and should not be considered 
to be complete.  A more fully developed list will follow in the Approach Report.  The 
table below indicates the status and source of each core data set as currently known.  
Additional data sets considered or identified in this survey are listed in detail in Appendix 
A and Appendix B. 
 
 Unless otherwise noted, all data sets should be “current”.  For general site-
screening purposes it is sufficient for current to include maps created during the last 20 
years.  The most useful historical data sets will be 20 to 50 years older than the current 
map of the same feature. 
 
 The definitions of the entries in the table columns are as follows: 
 
 • Core Data Set: A brief descriptive name of the data set required. 
 • Available: If Versar has already obtained a copy of suitable data, or knows 

how to obtain it from a public source, the name of the source appears in 
this column.  A question mark indicates that the source listed may not 
fully meet the requirement. 

 • Probable: If a data set is known to exist, but has not yet been obtained, the data 
source appears in this column.  If the data source name is preceded by a 
question mark, the suitability of the data is still unknown (i.e. due to 
format, scale, or other compatibility issues). 

 • No Source: An “X” in this column indicates that a specific data set or source 
has not been identified. 

 
 

Core Data Set Available Probable No Source 
    
Wetland Areas NJDEP NWI  
Salt Marsh Areas  NWI  
Abandoned Lagoons   X 
SAV Habitat  Ocean Cnty, 

Rutgers 
 

Streams NJDEP   
Flood Plains  Ocean Cnty  
Water Quality  USGS, EPA  
Dredging Areas  ? CoE  
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(esp. Intercoastal 
Waterway) 
Historical Marsh 
Areas 

  X 

Historical 
Shorelines 

NJDEP Ocean Cnty  

Historical Wetlands   X 
Overwashed Areas NJDEP   
Land Use EPA/USGS USGS, Ocean Cnty  
Erosion NJDEP ?  X 
Runoff   X 
Head of Tide NJDEP   
Vegetation (esp. 
Phragmites) 

  X 

Shellfish Areas NJDEP   
Threatened and 
Endangered Species 
Areas 

NJDEP ? Natural Heritage  

Aerial Photographs, 
hard copy and 
digitized 

 ? CoE, NJDEP  

CAFRA NJDEP Ocean Cnty  
Targeted 
Preservation Areas 

 Ocean Cnty, TPL 
(via Rutgers) 

 

Topographic Maps, 
hard copy and 
digital 

 USGS  

Navigation Charts  NOAA  
Bathymetry  NOAA, Rutgers  
Salinity  Rutgers  
 
 
 
Preliminary Conclusion: Assessment of Data Adequacy 
 
 Based on the data availability table above, it is likely that the GIS screening and 
field investigation phases of the site selection study can proceed as soon as the identified 
data are obtained and integrated into a suitable data library.  At this point sources for the 
following data have not been identified: 
 
 • Abandoned Lagoons 
 • Historical Marsh Areas 
 • Historical Wetlands 
 • Erosion 
 • Runoff 
 • Vegetation Maps (species level) 
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If these data are not obtained, the accuracy of the targeting effort may be 

moderately reduced in local areas, placing a greater burden on the field investigation to 
obtain data for the feasibility assessment.  However, it is doubtful that the data gaps will 
be significant enough to prevent identification of appropriate restoration targets.  
Historical land use and shoreline data, which are available, will contain basic information 
about lagoons, marshes, and wetlands that can be substituted for specific delineations.  
Field investigations can verify this information and make estimates of runoff potential 
and erosion characteristics, as well as determine vegetation.  If necessary, runoff and 
erosion can be modeled from terrain data and vegetation cover can be determined with 
good accuracy from high resoultion aerial photographs. 
 
 Note that, as the specific site-selection approaches are developed, requirements 
for additional data sets may be identified..  We cannot fully anticipate these data set 
needs at this time, and will make such additional recommendations for data acquisition as 
are necessary in the Approach Report. 
 
 
Appendix A: Review of Existing Data 
 
 A great deal of basic and special topic data is readily available from public 
sources and scientific investigations of the Barnegat Bay Es tuary System.  These data 
have been partially assembled by the CoE and provided to Versar for evaluation.  The 
direct point of contact for these data has been Mr. Joseph Gavin. 
 

The most broadly-based of these public data sets appear to be the GIS coverages 
available from the New Jersey Department of Environmental Protection (NJDEP).   
Therefore, we have conducted an initial review of the metadata for these data to estimate 
the extent to which the list of Core Data Sets can be filled from this source.  Brief notes 
on the data described are below, grouped by potential utility in the site-selection process. 

 
Note that there are several other data sets that are also available that may have 

equal or better information for use in the site-selection process.  As the integrated spatial 
data base is compiled for site-selection, these data sets will be evaluated and incorporated 
as appropriate. 
 
In Core Data List 
 
cafra - may be useful if the CAFRA designation incorporates specific regulations or 
political or P-R significance.  Coverage delineating the Coastal Area Boundary as per the 
Coastal Area Review Act (CAFRA) 
cedar – needed if protected species.  Delineations of wetlands containing Atlantic White 
Cedar 
coast -1986 coastline/shoreline of New Jersey (1:24,000 scale). 
dune  - Dunes and overwash areas along the New Jersey shoreline  
fww - Delineations and classifications of freshwater wetlands 
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hihaz - may be useful for evaluating areas susceptible to erosion and wash-out, and 
determining restoration potential.  Coastal flood areas with velocity (wave action), from 
FEMA maps 
histshre  - Historic shorelines for the ocean-side counties (1836-1977) 
hot - Head-of-tide points on watercourses 
lakes - Hydrography polygons for New Jersey 
oceitum - Integrated terrain unit (land characterization) for Ocean County  
qq91 - Grid for "1991" quarterquad boundaries 
quads91 - Grid for "1991" quadrangle (USGS topo sheet) boundaries 
shelclas - may be useful if coverage comes into Barnegat Bay.  Zones with shellfish 
harvest classifications ("Shellfish-growing water classification") 
stco - County boundaries for New Jersey 
stream - Hydrography line coverages for New Jersey 
 
Potentially Helpful 
 
bchnour - locations of beach nourishment (beach fill) projects 
ccmp - may be useful on a large-scale identification of relative monitoring station 
locations, but map accuracy is not verified or consistent.  Cooperative Coastal 
Monitoring Program (coastal water quality) monitoring station locations 
dams  - needed, but the data set is not complete (includes 1319 of the approximately 1600 
dams in the state; locations are estimated to be ±500 ft of actual).  Dams in New Jersey 
geonames - may be useful if topo sheets aren't used for field maps.  Place names and 
features from USGS topo sheets 
incdec - Profile delineations, coast line, and three-mile limit (attributes include "total 
number of inches erosion or accretion") 
open91 - may be useful, but accuracy is not verified.  Federal and State public open space 
and recreation areas 
shorstrc  - Shoreline structures along the New Jersey coastline (Atlantic and inland bays) 
shortype  - Shoreline types along the New Jersey coastline (Atlantic and inland bays) 
stmun - Municipal boundaries for New Jersey 
swl - may be useful in restricting restoration potential.  Solid waste landfills in New 
Jersey 
spcehs  - Critical environmental and historic sites of the State Development and 
redevelopment Plan 
splan - Planning areas of the State Development and Redevelopment Plan 
spcenpt - Identified centers of the State Development and Redevelopment Plan (note that 
these are tentative center locations.  They are not approved and should be ignored for 
specific planning purposes.) 
 
 
Not Needed 
 
airmon95 - The locations of continuous air monitoring sites, with an indication of 
whether contaminants are tested at that site (with flags in columns). 
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buritum -Integrated terrain unit (land characterization) for Burlington County (west of 
Ocean) 
climmun - Annual daily temperatures (min, max, mean) and mean annual precipitation 
by municipality 
condis - Congressional districts in New Jersey 
hemlock - Delineations of Hemlock stands 
histpurv - Water purveyor service areas 
iron - Location of mines and pits (presumably, iron/mineral mines only) 
legdis - Legislative districts in New Jersey 
lump - probably not useful (offshore).  Coverage indicating the locations of the "Lump" 
and the Avalon Shoal 
meritum - Integrated terrain unit (land characterization) for Mercer County (northwest of 
Ocean) 
miditum - Integrated terrain unit (land characterization) for Middlesex County (north of 
Ocean, beyond Monmouth) 
monitum -Integrated terrain unit (land characterization) for Monmouth County (north 
and northeast of Ocean) 
resrvoir - probably not needed.  Existing and proposed water supply reservoirs 
sandgrav - probably not needed.  Location of mines and pits (presumably, sand and 
gravel pits only) 
somitum - Integrated terrain unit (land characterization) for Somerset County (northeast 
of Ocean, beyond Monmouth and Middlesex) 
state - probably not needed, because the area of interest (detail needed)  is Ocean 
County.  Outline for the State of New Jersey 
wsma - probably not needed.  Water supply management areas (reservoirs) 
offshr - probably not needed (offshore).  Delineations of offshore study areas 
studies - probably not needed (offshore).  Delineations of nearshore study areas 
traks - probably not needed (offshore).  Delineations of track lines for vibracore 
collections 
vibpts - probably not needed (offshore).  Coordinates for vibracore collections 
sewe  and sewf - Existing and future sewer service areas 
spcenln - Designated centers of the State Development and Redevelopment Plan and 
their community development boundaries 
 
 
Appendix B: New Data Sources Identified 
 
Based on phone contacts, the following data have been identified as available and 
potentially useful to the study.  Full documentation for the data sets has not been received 
for evaluation; therefore, they are not yet ranked against the core data set requirements 
for the screening study.  This list does not include standard data sets maintained by public 
sources, such as NWI coverages or USGS DLG layers.  The point of contact for each data 
set or source is indicated in italics to the right.  Contact details are included in Appendix 
C. 
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U.S. Fish and Wildlife Service 
List of Known Species in Ocean County   Doug Adamo 
Permitting Information (1997-1999)    Eric Schrading 

 
The New Jersey Natural Heritage Program 

Rare and Endangered Species and Natural Communities Data: Tom Breden 
  Data Base , Index Maps , Priority Site Maps 
  
Rutgers University, Institute of Marine and Coastal Sciences Michael DeLuca 

Beyond The Century Plan (Technical Report and Maps) 
Land Use/Land Cover 
Bathymetry (limited amounts near research areas) 
Submerged Aquatic Vegetation (SAV) Model 

  
Rutgers University, Dept. of Civil & Environmental Engineering  George Guo 

Salinity Data (derived from conductivity and temperature) 
Current Velocity 
Tidal Elevation 

 
Rutgers Univ./Cook College       Richard Lathrop 
 Benthic Habitat 
 Bulkheads 
 Colonial Nesting Bird Island Ranking 
 Filled Lands 
 Level I & III Land Cover (1972, 1984, 1994/95) 
 Mosquito Ditching 
 Roads 
 SAV (1970s, 1990s) 
 Watershed and sub-watershed boundaries 

Trust for Public Land (TPL) maps in digital form 
  
USGS, Water Resources Division     Eric Evenson 

Stream Gauge Data 
 Base Flow, Storm Flow; (2) Long Term Stns, (10) Short Term Stns 
Low Flow Characterization 
Back Bay Flood Warning Network Locations 
Water Quality Stations (12) 
 Full parameter suite; Surface, Groundwater; Available via Web 

 Well Locations 
  Observation wells, Public Supply wells 
 Water SupplyGroundwater Model 

Surficial Aquifers and related GIS layers 
Drainage Basins above gauges 
GIS Coverage of 14 Digit Hydrologic Unit Code (HUC) 
1986 Land Use/Land Characterization Data (Raster) 
1972 Land Use/Land Characterization Data (Raster) 
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Ocean County Soil Conservation District    David Friedman 

Storm Water Basins (1,000) [Hard Copy Documents Only] 
 
New Jersey Dept. of Environmental Protection (NJDEP)  James Joseph 

Hard Clam and Eel Grass Populations (1985-1987) 
Distribution Charts ,Report (Hard Copy Only) 

 
New Jersey Office of State Planning     Steven Karp 

New Jersey State Planning Data 
1997: CD-ROM (received), 1999: CD-ROM available by 12/99 

Wastewater Management Plan 
 
 
The Trust for Public Land (TPL)     John Klevins 

The Century Plan:  A Study of One Hundred Conservation Sites 
in the Barnegat Bay Watershed (Hard Copy Only) 

Beyond The Century Plan:  Biological Studies and Land Conservation 
of the Barnegat Bay Watershed (Hard Copy; Digital via Rutgers) 

 
Ocean County Planning Board (Partial List)    Dave McKeon 
 
 Highly Useful: 

Barnegat Bay Watershed boundary 
Various base maps of Ocean County, Boroughs, Townships, Municipalities 
Stormwater outfall locations 
Eel and Widgeon grass beds in Ocean County 
Farmland preservation maps 
Future growth in Ocean County 
Historic shorelines map of the four coastal counties 
Land use of Ocean County 
Pinelands/CAFRA boundaries in Ocean County 
Public water supply wells in Ocean County 
USGS floodzones map for Ocean County 
USGS quads and quarter quad numbers in Ocean County 
Water quality management plan planning areas 
Watershed delineation in Ocean County 
 
Potentially Useful 
Average annual precipitation map 
Census tracts of Ocean County 
Coastal evacuation routes in Ocean County 
County owned underground storage tanks 
Farmland soil classifications in Ocean County 
Geology of Ocean County 
Hazardous sites (22) 
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Hydraulic device locations in Ocean County 
Landfills of Ocean County 
Marina locations in Ocean County 
NJDEP hazardous site adjustment project 
Nuclear evacuation routes in Ocean County 
Open spaces in Ocean County (3) 
Proposed reservoir site in Brick Township 
Recreational bathing sites (11) 
Recycling facilities and household hazardous waste deposit sites 
Sewer service areas of Ocean County 
Sole source aquifer map legends 
Southern Ocean County Landfill 
State planning areas in Ocean County 
State road maps in Ocean County 
Subdivision and site plans information in Ocean County 
Water utilities of Ocean County 

 
 
 
Appendix C: Contact List and Potential Additional Data Sources 
 

Doug Adamo 
U.S. Fish and Wildlife Service 
New Jersey Field Office 
927 North Main Street, Bldg. D-1 
Pleasantville, NJ  08232-1454 

 
Eric Schrading 
U.S. Fish and Wildlife Service 
New Jersey Field Office 
927 North Main Street, Bldg. D-1 
Pleasantville, NJ  08232-1454 

 
Tom Breden 
Coordinator/Ecologist 
The New Jersey Natural Heritage Program 
Office of Natural Lands Management 
Division of Parks and Forestry 
Department of Environmental Protection 
P.O. Box 404 
Trenton, NJ  08625 

 
Michael DeLuca 
STAC Co-Chair   
Rutgers University, IMCS 
71 Dudley Road 
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New Brunswick, NJ 08901 
 
George Guo 
Rutgers University 
Dept. of Civil & Environmental Engineering 
P.O. Box 909 
Piscataway, NJ 08855 
 
Richard Lathrop 
Rutgers Univ./Cook College 
14 College Farm Rd. 
New Brunswick, NJ 08901 
 
Eric Evenson 
District Chief  
USGS, WRD  
810 Bear Tavern Road, Suite 206 
West Trenton, NJ 08628 
 
David Friedman  
Ocean County Soil Conservation District 
714 Lacey Road  
Forked River, NJ 08731 
 
James Joseph 
New Jersey Dept. of Environmental Protection (NJDEP) 
Division of Fish, Game, and Wildlife 
Route 9, Mile 51 
P.O. Box 418 
Port Republic, NJ  08241 
 
Steven Karp 
Manager Geographic Information Systems and Cartography 
New Jersey Office of State Planning 
P.O. Box 204 
Trenton, NJ  08625-0204 
 
John Klevins 
The Trust for Public Land (TPL) 
New Jersey Field Office 
1095 Mt. Kemble Ave 
Morristown, NJ 07960 

 
Dave McKeon  
Ocean County Planning Board 
P.O. Box 2191 
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Toms River, NJ 08754 
 
 

Additional potentially useful data sets were mentioned by a number of the 
contacts with whom Versar talked.  Contact points for these data were requested, if 
known.  The following people may have access to additional data not in the above lists. 
 

Dr. Kenneth W. Able  
Dr. Frederick Grassle 
Fred Douthit – U.S. Department of Agriculture 
Harvey Simon – EPA Region II 
Bob Scro – NJDEP - Director, Barnegat Bay Estuary Program  
Walter Murawski – NJ State – Supervisor, Fresh Water Biologist  
Jim Kirkenbach – EPA Region II – Historical Fisheries  
Jim Mummin – NJ State – Bureau of Marine and Fresh Water 
Alan Avery – Ocean County – Director, Department of Planning 
Beverly Mazzella – NJ State – Natural Lands Trust (Steward) 
Dennis Davidson – NJDEP – Green Acres (Steward)  

 
 
 
Appendix D: List of Acronyms  
 
CAFRA    Coastal Area Review Act 
CoE     Corps of Engineers 
DLG     Digital Line Graph 
EPA     Environmental Protection Agency 
FEMA     Federal Emergency Management Agency 
GIS     Geographic Information System 
HUC     Hydrologic Unit Code 
NJDEP   New Jersey Dept. of Environmental Protection 
NOAA     National Oceanographic and Atmospheric Admin. 
NWI     National Wetlands Inventory 
SAV     Submerged Aquatic Vegetation 
TPL     Trust for Public Land 
USGS     United States Geological Survey 
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1.0 GIS DATA PROCESSING RECOMMENDATIONS 

Versar initially conducted a survey of potential Geographic Information System (GIS) 
data sources for the Barnegat Bay Ecosystem Restoration Site Selection during the Spring 
of 1999 (Versar, 1999a).  The primary purpose of this survey was to identify digital data 
sets that would be available to support U. S. Army Corps of Engineers (USACE) ecosystem 
restoration projects in Barnegat Bay.  This survey included: (1) a preliminary review of the 
data already available to the USACE; (2) telephone contact with individuals who potentially 
had useful data; and (3) identification of possible additional data sources from recommen-
dations and other leads. 

 
The result of the survey was a working list of data sets that could be assembled to 

support ecosystem restoration site selection.  The USACE reviewed and augmented this 
list prior to beginning the acquisition phase of the study.  Acquisition began in September, 
1999, with emphasis on a set of ìcoreî data that were likely to be required for the GIS 
screening phase of site selection.  During this acquisition phase, additional efforts were 
made to identify data that could contribute to the project. 

 
The list of possible data sets provided by the USACE was deliberately inclusive.  It 

was recognized that some data would not be available and that other data might not be 
efficiently processed or readily used with the core data.  As data sets were acquired, 
therefore, they were screened for further utility in the site selection process.  Processing 
priorities were developed based on discussions with the site selection team, initial work 
with the data already available, and information obtained during the data acquisition effort.  
This process also identified several additional data sets that would contribute to the site 
selection effort; they were added to the list. 

 
Table 1-1 lists the processing recommendations made to the USACE on December 

14, 1999 (Versar, 1999b).  Each potential data set was assigned a recommended 
processing priority of Essential (if available), Desirable (if time permits), or Not 
Recommended.  The status of the GIS data sets (e.g. acquired, requested, or no source 
identified) as of the date of these recommendations is indicated in the last column.   

 
Based on the processing priorities, it was recommended that the evaluation phase 

of the data set study include the Essential data sets and such Desirable data sets as were 
available at that time.  Versar also recommended that no further work be performed under 
this task on the Not Recommended data sets. 

 
The USACE reviewed and accepted these recommendations.  The subsequent data 

evaluation phase is described in more detail in the following sections.  It is the primary 
purpose of this report to convey the results of the data set evaluation conducted during 
January, February, and March of 2000.  It is important for the reader to bear in mind that 
the data set selection and evaluation were driven by the need to support the site selection 
effort expeditiously and cost effectively and do not necessarily reflect the intrinsic value of 
the data sets. 
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Table 1-1.  Data set status and processing recommendations 
Processing Priority Barnegat Bay Data Set Categories and Types Data Set Status 

Essential Abandoned Lagoons Request from USACE 
Essential Aerial Photographs (B & W) Request from USACE 
Essential TPL BB Gap Analysis Maps - Marsh TPL via Rutgers; requested 
Essential TPL BB Gap Analysis Maps - Islands TPL via Rutgers; requested 
Essential TPL Century Plan Sites & Ranking TPL via Rutgers; requested 
Essential Bathymetry (Digital) NOAA data in house 
Essential Colonial Nesting Bird Island Ranking Requested from Rutgers 
Essential Dam Locations NJDEP Ser1.Vol2.  In House 
Essential Dredge Disposal Areas (digital) Request from USACE 
Essential Dredge Holes: Historical & Current Conditions Request from USACE 
Essential Dredging Areas (esp. Intercoastal Waterway) Request from USACE 
Essential Flood Plains NJDEP Ser1.Vol2.  In House.  OC request in progress 
Essential Head of Tide NJDEP Ser1.Vol2.  In House 
Essential Historical Marsh Areas ***No source identified. Derive from coastlines ? 
Essential Historical SAV areas 1970 & 1990 Requested from Rutgers 
Essential Wetlands - Historical ***No source identified.  Possibly from hist. aerials if avail. 
Essential Land Use NJDEP Ser1.Vol2.  In House.  OCELU.E00 
Essential Roads USGS 1:100K.  Downloaded.  (NJ too general; USACE too 

detailed) 
Essential Salt Marsh Areas NJDEP Ser1.Vol2.  In House.  Extracted from OCELU.E00 
Essential Salt Marsh Areas - Disturbed Wetlands NJDEP Ser1.Vol2.  In House.  Extracted from Ocean\Fww.E00 
Essential Salt Marsh Areas - Tidal Waters NJDEP Ser1.Vol2.  In House.  Extracted from Ocean\Fww.E00 
Essential SAV Habitat 1996 data: Eelgrass.zip from Ocean Cnty. In house 
Essential Shoreline - current NJDEP Ser1.Vol2.  In House.  Extracted from COAST.E00 
Essential Shoreline - historical NJDEP Ser1.Vol2.  In House.  OC in house 
Essential Spot Elevation Point Request from USACE 
Essential Streams NJDEP Ser1.Vol2.  In House.  OCEAN\STREAM.E00 
Essential Threatened & Endangered Species Areas NJDEP - Download from Web 
Essential Topographic Maps (digital) Download DRGs from NJGS 
Essential Vegetation -Phragmites Requested from Rutgers 
Essential Watersheds (HUC-14) USGS Export files in house 
Essential Wetland Areas NJDEP Ser1.Vol2.  In House.  OCEAN\FWW.E00 
Essential Dunes & Overwash Areas NJDEP Ser1.Vol2.  In House.  DUNES.E00 
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Table 1-1.  (Continued) 
Processing Priority Barnegat Bay Data Set Categories and Types Data Set Status 

Desirable Aerial Photography (color quarter-quads) Can request from NJDEP if needed. 
Desirable TPL Beyond the Century plan.  All base GIS layers TPL via Rutgers; requested 
Desirable Bridges ***Source not confirmed.  Inquire of NJDOT 
Desirable Coastal Flood Areas NJDEP Ser1.Vol2.  In House. 
Desirable Current Fish Abundance ***No source identified. 
Desirable Dredged Bank Area Request from USACE 
Desirable Erosion ***Source not confirmed.  May be on NJDEP Ser1.Vol2 
Desirable Filled Lands Requested from Rutgers 
Desirable Historical Fish Abundance ***No source identified. 
Desirable Iron Mines NJDEP Ser1.Vol2.  In House. 
Desirable Mosquito Ditching Requested from Rutgers 
Desirable Navigation Charts Download as needed.  Bathymetry may be sufficient. 
Desirable Parks NJDEP Ser1.Vol2.  In House.  OPEN91.E00  May not include all. 
Desirable Point Sources (contaminants, sewer outfalls, 

powerplants) 
TRI - in house; STORET - Request; PJM - in progress 

Desirable Runoff ***No source identified. 
Desirable Salinity ***No source identified. Some HC studies & NOAA maps. 
Desirable Sand & Gravel Pits NJDEP Ser1.Vol2.  In House. 
Desirable Shellfish Areas NJDEP Ser1.Vol2.  In House. 
Desirable Shoreline Structures NJDEP Ser1.Vol2.  In House. 
Desirable Shoreline Structures - flap gates ??? ***No source identified - contained in NJDEP Shore Struct ? 
Desirable Shoreline Types NJDEP Ser1.Vol2.  In House. 
Desirable Targeted Preservation Areas Requested from Ocean County 
Desirable Tidal Currents ***No source identified. 
Desirable Tide Gauge Data ***Have USGS coordinates, no data.  Checking NOAA 
Desirable Vegetation - Atlantic White Cedar NJDEP Ser1.Vol2.  In House. 
Desirable Wastewater Treatment Plant Area Request from USACE 
Desirable Water Quality OC in house.  Also use EPA/STORET ? 
Desirable Wave Action NJDEP "High Hazard Line" in house.  Sufficient ? 
Not Recommended Surface Water Course Centerline Request from USACE if needed 
Not Recommended Vegetation - All ***No source identified.  Some info from MRLC 
Not Recommended Wharf Area Request from USACE if needed 
Not Recommended CAFRA NJDEP Ser1.Vol2.  In House. 



4 

  

 
Table 1-1.  (Continued) 
Processing Priority Barnegat Bay Data Set Categories and Types Data Set Status 

Not Recommended Dam Area Request from USACE if needed 
Not Recommended Flora - General Aquatic Vegetation Area Not required  NJ land use more detailed 
Not Recommended Flora - General Land Vegetation Area Not required  NJ land use more detailed 
Not Recommended Jetty Area Request from USACE if needed 
Not Recommended Mooring Facility Area Request from USACE if needed 
Not Recommended Railroad Bridge Area Request from USACE if needed 
Not Recommended Road Area Request from USACE if needed 
Not Recommended Road Bridge Area Request from USACE if needed 
Not Recommended Road Centerline Request from USACE if needed 
Not Recommended Structure Existing Site Request from USACE if needed 
Not Recommended Surface Water Body Area Request from USACE if needed 
Not Recommended Surface Water Course Area Request from USACE if needed 
Not Recommended Vehicle Parking Area Request from USACE if needed 
Not Recommended Water Tank Site Request from USACE if needed 
Not Recommended Wetland Area Not required  NJ land use more detailed 
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2.0 EVALUATION PROCESS 

 
The processing priorities described in Section 1 reflect the initial screening for 

processing the available data sets into the GIS data set library for the Barnegat Bay 
ecosystem restoration site selection.  The three designations were intended to be a first 
approximation to what a more detailed evaluation would show, and hence to help focus 
the effort of that evaluation.  For example, data sets in the ìessentialî category would be 
first in line for a thorough evaluation, while ìnot recommendedî data sets would most 
likely not be considered further unless additional information suggested that they be 
reclassified. 

 
The detailed evaluation process itself was designed to critically evaluate and refine 

these initial screening results.  This section of the report describes the formal framework 
developed for data set evaluation.  This framework is generally applicable to any site 
selection effort requiring integration of diverse spatial data.  In applying the framework (as 
described in Section 3), the specific selection goals become important in determining the 
ranking given to a data set in each evaluation category. 

 
Table 2-1 defines the categories used in the initial screening and in the detailed 

evaluation of the data sets.  The relations between the more specific adequacy evaluation 
levels and the general screening levels are also depicted.  Each screening level has two 
adequacy levels that help describe the importance and usefulness of the data set.  The 
screening and evaluation levels are intended to be flexible enough to allow data sets to be 
moved from one category to another as knowledge of the data improves or the site 
selection criteria are refined. 

 
To derive the adequacy rating of a data set, the detailed evaluation used the factors 

shown in Table 2-2.  These qualitative criteria addressed the potential of the data set to 
support site selection from three general perspectives: (1) basic factors that relate to the 
selection of the data set for use (Selection Criteria), (2) factors that help evaluate the 
analytical usefulness of the data (Refining Criteria), and (3) factors that involve technical 
constraints (Technical Criteria).  Each criterion has three acceptance levels, which usually 
translate into highly usable (high rank), satisfactory (medium rank), and minimally usable 
(low rank).  Details and exceptions are explained further in the notes section for each 
criterion. 

 
There is no quantitative translation of the rankings on these criteria into one of the 

site selection adequacy levels in Table 2-1.  In general, a minimally usable ranking on one 
criterion is likely to throw a data set into the not needed or rejected categories, while 
several highly usable rankings would be associated with data in the supporting and needed 
categories.  Section 4 provides a summary of the adequacy levels determined from the 
evaluation results in Section 3. 
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Table 2-1.  Evaluation Classes Used for Barnegat Bay GIS Data Sets 

Inclusion Screening Levels Site Selection Adequacy Levels 

Essential Needed 
 Data are required for site selection.  A critical data set for completing site selection, even 

if information is only suitable for qualitative use. 
 Supporting 
  Data set supplies necessary quantitative base 

information or selection attributes that, in concert with 
other data, help define potential ecosystem restoration 
sites.  Quality should be better than sufficient, and 
preferably high. 

Desirable Refining 
 Data will help analysis and ranking, 
but are not critical to selection. 

 Includes additional ecological factors or geographic 
attributes that primarily help rank sites for ecosystem 
restoration potential.  Quality may be lower than 
Supporting Data; use may be either quantitative or 
qualitative. 

 Resource 
  A stand-alone, comprehensive data set that provides 

additional information on site context or landscape 
pattern.  Primarily provides real-world background for 
qualitative human understanding of site potential (e.g. 
land use, bathymetry, or topos). 

Not Recommended Rejected 
 Data will present technical or 
analytical problems, or have no direct 
relevance to site selection. 

 Unsuitable for use in this project for a specific 
technical or quality reason (e.g. processing effort required, 
missing attributes, incompatible scale). 

 Not Needed 
  Have other equivalent data which meet selection 

criteria better, or data are not relevant to selection 
process. 
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Table 2-2.  Evaluation criteria used for Barnegat Bay GIS data sets 
 High Rank Medium Rank Low Rank Notes 

Selection Criteria 
Relevance to Site 
Selection 

Required Helps Does Not Contribute Considers site selection factors 
specified in Approach document 

Relevant to Mapping 
Tasks 

Fundamental Orientation/Reference Extraneous Mapping tasks may include base 
maps, field maps, and presentation 
maps.  Fundamental data support all 
three. 

Level of Detail Very Detailed Adequate Crude Very detailed data may correlate with 
excessive processing or extraneous 
information. 

Timeliness of Data Current Data/Historical Out of Date  
Compatibility with 
Essential Data 

Exact Fuzzy Qualitative Use Only Factors include projection, registration, 
and scale. 

Attributes Useful for Site Selection Not Useful for Site 
Selection 

Missing  

Refining Criteria 
Importance as 
Ranking Factor 

Very Useful Somewhat Useful Not Useful  

Impact of Factor on 
Restoration 

High Impact Some Impact No Impact  

Ecological Information 
Content 

Complements Other Data  Duplicates Other Data None  

Level of Information 
Synthesis 

Integrated Analysis Single Factor Raw Data  

Technical Criteria 
Meta Data Complete Basic  Insufficient Basic metadata may need 

augmentation.  Insufficient metadata 
prevents use. 

Processing 
Requirements 

Minimal Tolerable Excessive  

Familiarity and Ease of 
Use 

Ready to Use Work Required, but no 
major problems 

Major Conversion/Editing/ 
Extraction Required 

 

Purpose, Design of 
Data Set 

Synergistic with Site 
Selection 

Tangential Inappropriate or at odds 
with Site Selection Goals 
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3.0 DETAILED ADEQUACY EVALUATION 

 

3.1 APPLYING THE EVALUATION FRAMEWORK 

 
The evaluation methodology described in Section 2 defines a hierarchical structure 

for ranking the available GIS data sets with respect to their importance to the site selection 
process.  Table 1-1 summarizes the data sets that were to be considered, their availability 
at the start of the ranking evaluation, and the initial processing priority assigned to them.  
Using these priorities, the essential data sets were evaluated first, and the desirable data 
sets were included as time permitted, unless site selection activities required a different 
order. 

 
The way in which a data set is ranked on each of the 14 criteria described in Table 

2-2 depends to some extent on the scientific and other decision factors related to the kinds 
of sites being sought.  For the Barnegat Bay ecosystem restoration site selection, several 
types of restoration opportunities were of interest, including freshwater wetlands, salt 
marshes, abandoned lagoons, submerged aquatic vegetation, fishery habitat, and 
waterfowl habitat (see Versar, 1999a).  Initially, the site selection team provided a 
descriptive statement of selection factors for each restoration type (see Appendix B of 
Versar, 1999c).  These were used as the guidelines for determining the specific evaluation 
factors (Section 3.2, below) for each criterion. 

 
In addition, the site selection analysis was carried out concurrently with the 

evaluation.  Although this is not required to apply the evaluation framework, it provided a 
more intensive look at the data and refined some of the selection factors.  Thus, the 
specific evaluation factors are better defined, and the relevance and compatibility of the 
data sets are better understood, than might otherwise be the case. 

 

3.2 SPECIFIC EVALUATION FACTORS 

 
The data sets were evaluated in terms of the criteria given in Table 2-2.  Each 

coverage, including its associated data tables, was evaluated as a unit.  Specific factors 
considered for each of the 14 criteria were: 
 
1. Relevance to Site Selection - Each essential data set had already been identified as a 

critical component of the site selection process, and thus would receive High rank, 
unless the data set proved to be less detailed, or less relevant, upon inspection. 

 
2. Relevance to Mapping Tasks - the data sets considered highly relevant to mapping 

tasks contained features which provided field crews with landscape, habitat, and 
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access information.  Data which indicated habitat quality or condition (e.g., 
bathymetry, or Natural Heritage areas), on the other hand, were used to promote the 
scientists' understanding of the habitats, and received a lower ranking in this 
category. 

 
3. Level of Detail - Both spatial and informational detail were considered for this 

category; attribute data were slightly less important, but were considered in tandem 
with the associated data sets when evaluating overall detail.  Generally, spatial data 
sets which were developed at a scale of 1:24,000 were given a medium rating for 
level of detail; point data and data which did not align well with the coastline (the 
essential data set; see entry number 5 for explanation) were usually given a lower 
rating.   

 
4. Timeliness of Data - Most data sets had been recently developed, and were 

considered timely.  If the dates for the accuracy of the incorporated features varied, 
or the dates were not very important to the particular type of data, the evaluation 
ranking was lower.  Some data sets contained features derived from historical 
records; these data sets were given a medium ranking. 

 
5. Compatibility with Essential Data - The Barnegat Bay site selection team decided that 

the coastline, provided in digital format by the NJDEP, would be the basic, essential 
data set for all spatial analyses conducted for the site selection tasks.  The coastline 
(current shoreline) data set established the boundaries of the Bay in the GIS 
applications, and was subsequently used in the GIS to determine the spatial 
compatibility of other data sets.  Generally, vector-based data sets were of the same 
spatial resolution as the coastline, and were given a high compatibility ranking.  Most 
other data sets were given a medium ranking; for instance, data sets derived from 
historical records or raster-based information. 

 
6. Data Attributes - The information associated with the spatial data assembled for the 

Barnegat Bay GIS data library often provided useful habitat data to the site selection 
team.  Many data sets were initially selected because they incorporated both 
geographic location and biologically significant information; thus, most higher priority 
data sets received high and medium rankings in the evaluation stage.  Medium 
rankings were usually given to data sets which only had single-value entries.  Some 
data sets did not have sufficient metadata available with which to interpret the 
attribute information; the usefulness of these data could only be estimated. 

 
7. Importance as a Ranking Factor - A data set's importance as a site selection ranking 

factor may have been obvious in the way the analysis called upon its attributes or 
measured proximity to other data.  Some data sets include ranking in themselves 
(e.g., the Gap analysis), and could be used to support ranking in both the site 
selection processes and restoration potential assessments.  In some cases, the 
usefulness of a data set for ranking-level assessments needed to be estimated, as the 
evaluations for the GIS data sets preceded the final ranking of sites for the site 
selection task. 
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8. Impact of the Factor on Restoration - Generally, the ranking given for this criterion 

was the same as the previous entry (importance as a ranking factor), unless specific 
restoration methodologies were being considered.  The related issues which were 
considered in the assessments of restoration potential included access issues, stream 
and watershed associations, and site vulnerability (e.g., historic shorelines and 
overwash areas provide clues to fluctuations in the habitat around coastal sites). 

 
9. Ecological Information Content - In most cases, if the data set had more than single-

value attributes associated with it, it was considered to be a complementary data set 
(the data sets could thus be used in concert with each other to formulate procedures 
for using the GIS as tool for site selection).  Data sets with single-value qualities were 
given a lower ranking for this criterion. 

 
10. Level of Information Synthesis ñ Data sets such as the Gap analysis, Natural Heritage 

areas, and Land Use data sets, which represented the results of an analysis of 
multiple inputs, were considered highly integrated.  Data sets with single-value 
attributes were given a low-level ranking (except for Historic shorelines, because of 
the work necessary to extract the data and translate them to digital form).   All other 
data sets received a medium rank. 

 
11. Metadata - Most metadata associated with the Barnegat Bay GIS data sets were 

basic (receiving a medium rank for this criterion), i.e. sufficiently detailed to be able to 
use the data sets with some confidence, or specifically accurate in critical entries 
which would determine the usefulness of the data set and its coordination with other 
files (for instance, dates of development, accuracy and scale of source data, 
definitions of field entries).  Data sets with metadata that satisfied this basic level, 
and provided more information, were given a higher ranking; data sets with metadata 
which did not satisfy the basic requirements, specifically for use in the site selection 
process, were given a low rank. 

 
12. Processing Requirements - All data sets required some processing effort to 

decompress files, re-project the spatial data, and interpret and implement the 
components of the metadata.  With the exception of the bathymetry data set, all files 
were received and manipulated in a vector format. 

 
13. Familiarity and Ease-of-Use - Similar to the processing requirements, all data sets 

required some investigation to learn about their qualities and compatibility with 
essential data.  Again, the bathymetry data set presented a conversion problem (from 
image data to a format that the vector-based GIS could use - in this case, points with 
values, or vector boundaries for pixels with like values). 

 
14. Purpose and Design - All data sets considered were either developed for ecological 

monitoring and assessments (high rank) or supported GIS mapping and analysis 
(medium rank). 
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3.3 EVALUATION RESULTS 

 
The following table (3-1) contains evaluation rankings and descriptive notes for the 

data sets that were processed.  For the most part, these were the data sets actually used 
or considered in the concurrent site selection effort.  Consequently, this subset of the data 
originally listed in Table 1-1 includes all of the usable data that were highly relevant to site 
selection.  Other data sets included were useful for field mapping (e.g. roads) or 
coordination with other maps and studies (e.g. TPL Century Plan sites). 

 
For each data set, the table lists the ranking level for each criterion, followed by the 

descriptive notes.  The ranking levels are High (H), Medium (M), and Low (L), as indicated 
in Table 2-2 and described in Section 3.2 above.  Other codes used are: N/A ñ not 
applicable; Varies ñ if the data set has mixed character; Unk ñ if the level is unknown or 
cannot be evaluated, e.g. due to missing information. 
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OCELU Land use 
 (Ocean County) 

H H M M H H M M M H 
(assumed) 

L H M M 

  Notes:  The land-use data set would not specifically apply to site selection, because of its pixel-based unit system, and is 
more commonly used as a resource, for context.  The attributes associated with the OCELU data set reveal features types 
which are unavailable on a more detailed coverage; for this reason, the OCELU data set is used for site selection (by creating 
subsets of the base data of features which satisfy site selection criteria) and as a base resource in its entirety.  (Note: the 
polygons used to represent the salt marshes were derived from this data set.) 

TRVEHRDS Roads (Corps/ADR) M H H H H L L M N/A M H L L L 
  Notes:  The roads coverage is a set of data files which contain detailed features for paved and unpaved roads.  In two ways, 

this data set is inappropriate for the mapping tasks.  The roads line coverage is a very detailed data set, and has been 
provided in units (areas) which would need to be individually converted and recompiled to create a usable data set for 
mapping tasks.  Secondly, the only attribute associated with the features is whether the road is paved.  A more suitable 
roads coverage (USGS 1:100K source) was used in the mapping tasks (see Roads (USGS; 1:100K)). 

FWW Freshwater wetlands H H H H H H H H H H M H M H 
  Notes:  The freshwater wetlands coverage is very detailed, relative to the coastline coverage (basic, essential data set), but 

all features are contained in one file, with minimum processing necessary to query the full data set and extract specific 
feature types.  The attributes allow for both general and detailed (Cowardin-based) surveys. 

COAST Current Shoreline H H M H N/A N/A L L L L M H M H 
  Notes:  The coast coverage is the basic, essential feature for the Barneget Bay site selection.  It provides the geographic 

framework for locating and registering the other data sets for integrated analyses.  All other coverages are compared to the 
1:24,000 scale to establ ish geographic compliance with this feature.  Attributes for the coast coverage are not necessary for 
this purpose. 

STREAM Streams (Ocean County 
subset) 

M H M H H N/A L M L L M H M M 

  Notes:  The streams coverage is useful but not necessary to select sites, as most criteria do not involve the conditions of 
streams in the Barnegat Bay watershed.  The streams are useful for the mapping tasks, in providing information regarding 
local features (for finding sites in the field) and water course direction and influence on site condition (for refining ecosystem 
restoration assessments). 

DUNES Dunes and overwash 
areas 

H H M H H H H H H M M M M H 

  Notes:  The dunes coverage has sufficient detail to comply with the essential data set (coast), however the entire file is not 
needed for site selection or mapping tasks.  Specifically, the attributes include an overwash type which is a required criterion 
for site selection efforts for salt marsh ecosystem restoration opportunities. 
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Table 3-1.  (Continued) 
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Data type Criteria and Ranking 
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DAMS Dams (point data) L L M Varies H M M M H M 
(assumed) 

L H M M 

  Notes:  The dams coverage provides useful information about the location of dams in the study area.  This information may 
be used in refining steps, or in assessing ecosystem restoration potential, if the water course interruptions associated with 
dams are deemed relevant for specific sites.  The attributes are not described sufficiently in the metadata to determine their 
usefulness. 

FLOOD Flood-prone areas  L L H Unk H Unk M M H H L M M M 
  Notes:  The flood-prone areas in the study area may be helpful in assessing the potential success for ecosystem restoration 

projects.  The data set's attribute table contains a field, flood-prone, with 5 values, but the categories are not defined.  
Although the relative flooding potential can be surmised from the locations of the different categories, the data set should 
not be used beyond a qualitative mode without further documentation.  The coverage aligns with the essential coast line 
accurately. 

HOT Head of tide L L L M M M M L H M M M M M 
  Notes:  The head-of-tide coverage provides a resource for the site ranking process.  For the site selection task, the data set 

would likely be treated as a single-factor feature (although the data set attribute table includes codes which indicate which 
method was used for determining the tidal characteristics for each site). The points coordinate fairly well with the tidal data 
set (plus, the water body name is included in the attribute table), but not precisely.  The metadata allows for an error margin 
of 200 feet. 

HISTSHRE Historic shoreline L L Unk M L M L M H M M M M M 
  Notes:  The historic shoreline coverage provides a resource for the site selection and ranking tasks.  The data set may be 

used in a qualitative manner to incorporate shoreline stresses into assessments of ecosystem restoration potential for nearby 
sites.  The coordination with the essential coast coverage is difficult to determine, without confirming that significant beach 
replenishment (and natural fluctuations) took place between the last year of the historical data and the date that the current 
shoreline was delineated.  The spatial extent of the coverages limits its usefulness for Barnegat Bay studies since the linear 
features are only on the ocean side of the Long Beach and Island Beach areas.  

LAGOONS_1975 Lagoons M L L N/A M L L L H M L M M M 
  Notes:  The lagoons coverage offers point data, presumably for the centroid of the water body polygon represented in the 

data set.  The site selection process includes an investigation of the feasibility of restoring abandoned lagoons.  Although the 
attributes associated with the data set do not indicate the status of abandonment, the coverage may be useful in providing 
more information about the hydrology in the Barnegat Bay watershed. 
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Table 3-1.  (Continued) 
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MARSHHAB TPL GAP analysis - 
Marsh 

H L M H M H H H H H M M M H 

  Notes:  The TPL Gap Analysis data presents an important set of integrated habitat information to the site selection process.  
The marsh habitat analysis guides the analysis process by identifying areas in need of ecosystem restoration (low and 
medium rankings), and areas which are stable and may provide habitat support to nearby or adjacent ecosystem restoration 
efforts (high ranking).  The polygons available in the MARSHHAB vector data set were derived from raster-based data; 
therefore, accurate measurements of habitat area and proximity to other features in the GIS may not be possible.  In these 
applications, some error margin would be expected.  Other than "staircase" edges, the areas align with the essential data set 
(COAST) well, when the coastline is re-projected to the same specifications. 

ISLEHAB TPL GAP analysis - 
Islands 

H L M H M H H H H H M M M H 

  Notes:  The TPL Gap Analysis data presents an important set of integrated habitat information to the site selection process.  
The island habitat analysis guides the analysis process by identifying areas which are capable of providing suitable habitat for 
colonial birds; areas of lower ranking nearby may suggest opportunities for more successful restoration potential based on 
proximity to a stable colony and faunal conditions.  The polygons available in the ISLEHAB vector data set were derived from 
raster-based data; therefore, accurate measurements of habitat area and proximity to other features in the GIS may not be 
possible.  In these applications, some error margin would be expected.  Other than "staircase" edges, the areas align with 
the essential data set (COAST) well, when the coastline is re-projected to the same specifications. 

TPLCPLAN TPL Century Plan sites 
and ranking 

L L M H M M H H H H M M M H 

  Notes:  The TPL Century plan sites are presented in this data set; ranking of habi tat quality is not given.  The attribute table 
is not complete, in terms of date purchased (which may have provided some insight into the stability of the habitat under 
protection).  The locations of the areas, themselves, may contribute to the ranking of sites, in light of public awareness, 
protected status of nearby or adjacent areas, and the likelihood of a maintenance priority.  The TPL regions did not align with 
the essential coast line exactly, but the differences are slight and should not affect the utility of the data set in the ranking 
stages. 

ISLEHAB Colonial nesting bird 
ranking 

H L M H M H H H H H M M M H 

  Notes:  The Colonial nesting bird ranking is derived from the Gap Analysis - Islands data set.  The evaluation for the Islands 
data set applies specifically to its usefulness for assessing the quality of waterbird habitat; thus, the evaluation criteria and 
assessments used to categorize the Islands data set are duplicated here. 
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Data type Criteria and Ranking 
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SPOILS_PLUS Dredge disposal areas L L M Unk M M M M H M L M M M 
  Notes:   The dredge spoil area coverage may provide useful information to the site ranking process.  Ecological restoration 

potential may be influenced by the proximity to current U.S. Army Corps of Engineers dredge disposal sites.  Metadata did 
not accompany the GIS data set, thus evaluating the attributes is limited to obvious entries (e.g., site name).  There is a field 
name in the data set which suggests that a correlated EIS is available for each site.  The information in the EIS (if available) 
may provide useful insight into the characteristics of the dredge material and times for disposal.  The polygon features do not 
match the coastline exactly; accurate measurements of spoil area (using the GIS) and proximity to other features may not be 
possible. 

IMFDCSPL IWW dredged bank areas L L N/A H Unk L Unk Unk Unk Unk L M M Unk 
  Notes:  The data file for IWW dredged bank areas may be usable for site selection or ranking, but requires additional 

information to determine its usefulness.  There are five records in the attribute table (five polygons in the data file), but the 
values in the table are either zero or missing.  The metadata (for file IMFDCSPL, not IMFDCSLP2 - the coverage name) does 
not define what a "dredged bank area" is (the polygons do not appear in an obviously navigable water body) or describe 
what the fields in the table should represent. 

LFHYPELS Spot elevations L L L H M M M M H M H M M M 
  Notes:  The Spot elevation data set is a simple point coverage, with attributes that include the elevation at the site, in feet.  

The attribute table has many more fields, but the values are either zero or missing.  The four-file coverage does not extend 
far enough to the west to cover the entire study area, but the data may be useful for qualitative evaluations in the ranking 
phase, where ground elevations may indicate the spatial extent of a possible ecosystem restoration area (for projects which 
would be sensitive to height or aspect) or the probability of success (in terms of estimated runoff speed and direction, or 
protection from the natural or man-made disturbances). 

SAV79V5M Historical SAV areas 
(1979) 

H H H M M H H H H M M M M H 

  Notes:  The historical SAV areas (derived from photographs taken in 1979, aligned with USGS 7.5-minute topo sheets) are 
an important component of the SAV restoration site selection process.  The attributes available in the data set provide useful 
information about the densities of the plant populations colonizing the SAV beds in recent history.  This data set, used in 
conjunction with a data set of the current SAV delineations, should provide valuable insight into the shifts and losses which 
have occurred in the time between the two assessments.  The polygons available in the SAVPOLY vector data set were 
derived from raster-based data; therefore, accurate measurements of habitat area and proximity to other features in the GIS 
may not be possible.  In these applications, some error margin would be expected.  Other than "staircase" edges, the areas 
align with the essential data set (COAST) well, when the coastline is re-projected to the same specifications. 
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EELGRASS Current SAV habitat H H H H H H H H H M L M M H 
  Notes:  The SAV areas (considered current, although metadata is not available to indicate the mapping dates) are an 

important component of the SAV restoration site selection process.  This data set, used in conjunction with a data set of the 
historical SAV delineations, should provide valuable insight into the shifts and losses which have occurred in the time 
between the two assessments. The attributes list only the major species type (of two varieties), and have limited use for 
ecosystem restoration activities; field surveys will probably be necessary to determine ecosystem restoration potential for 
desirable species.   

PHRAG949 Phragmites (1994-1995) H H L H L M H H H M M M M H 
  Notes:  The areas of Phragmites are an important component of the ecosystem restoration assessments for freshwater 

wetlands, salt marshes, and waterbird islands.  Percent of Phragmites cover provides valuable information for determining 
the extent of degradation and the relative potential for ecosystem restoration.  The Phragmites data set provides only 
information about the dominant species within each area, which may be an unnecessary detail (presence/absence may be 
sufficient).  The polygons available in the PHRAG949 vector data set were derived from raster-based data (Landsat TM 
derivative); therefore, accurate measurements of habitat area and proximity to other features in the GIS are not possible.  
The resulting polygons are crude in appearance, yet are likely centered fairly accurately. 

BATHYMETRY  Bathymetry H M M Unk M H H H H M Unk M M M 
  Notes:  The bathymetry data set provides useful information for the site selection process, specifically for SAV bed 

restoration.  The only attribute necessary is depth, and with the values' increments being in tenths of meters, the resolution 
is fine enough to contribute to the analysis.  The point data set aligns fairly well with the essential coastline, to within 
approximately 150 feet.  The documentation accompanying the NGDC Coastal Relief Model CD (the source of the 
bathymetry point data set) claims that each cell incorporates "a vast compilation" of soundings data; therefore, accuracy for 
depth, or timeliness of the data set, cannot be determined. 

NATHERITAGE Threatened and 
Endangered Species 
areas 

H M M H M H H H H H H M M H 

  Notes:  The New Jersey Natural Heritage priority sites are being used to signify the threatened and endangered species 
areas.  The data set aligns fairly well with the coast line, but accurate boundaries are not expected from a rare habitat 
delineation.  The data set provides valuable information for the vulnerability of regions of the State (corresponding to the 
sensitivity to degradation, and possibly the tolerance for interference by ecosystem restoration efforts), and may encourage 
the restoration of adjacent areas, to help preserve or buffer the sensitive habitat.  Caution:  The data set attribute table 
contains text fields larger than 254 characters, thus, ArcView will not display the entire record (although the text is not 
corrupted in the dBase file); the data can be exported to Word (and possibly other word processing and reporting software 
formats) to view the entire contents. 
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HUC14 HUC-14 watersheds H M H H M M M M H M H M M M 
  Notes:  The HUC-14 watersheds may provide a resource for evaluating ecosystem restoration potential for degraded sites, or 

the extent of the benefits of ecosystem restoration.  The coverage aligns fairly well, but not exactly, with the coastline. 
OPEN91 Parks and public lands H M H M M H H H H M M M M M 
  Notes:  The Open91 coverage contains features of State and Federal public open space properties.  This information is being 

used as a "parks" layer, even though all park features may not be represented.  The accuracy of the data set, relative to the 
essential coast line, varies across the region.  Dates also vary for the information sources.  The data set is used for the site 
selection process, despite the limitations on accuracy, due to necessity. 

N/A Roads (USGS; 1:100K) L H M M M M M M N/A M N/A M M M 
  Notes:  For technical convenience, the standard USGS 1:100K roads coverage was selected as a base layer for the mapping 

tasks, and may contribute to ranking of sites, in terms of disturbance or accessibility issues, depending on the analysis.  The 
roads files, when imported into separate layers, provide some flexibility for their use.  In large-area maps, displaying only 
major (C1, C2) roads may be sufficient; in smaller-area maps, when accessibility requires a more detailed field site map to 
correspond to road maps used by field crews, the layers for the lesser roads (C3, C4) provide useful information.  The study 
area required the conversion of five USGS roads files. 

ICWW Intracoastal Waterway M M M Unk M L M M L M M M M M 
  Notes:  The New Jersey Intracoastal Waterway was traced from NOAA navigational charts to create this data set.  The data 

set contains a line feature (a series of line segments) which may indicate the centerline of the Waterway.  The line provides a 
useful guide to some of the areas of the Bay which would be maintained by the USACE, in dredging operations for 
navigation.  Additional information would be needed to incorporate the width of the channel along the line, as the spatial 
analysis process for site selection requires a calculation of the distance of a potential site to a navigation channel. 
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4.0 SUMMARY RESULTS 

 
The detailed evaluation in Section 3 provides the basis for assessing the overall 

adequacy of each data set to support site selection for the Barnegat Bay ecosystem 
restoration project.  Table 4-1 summarizes the evaluation information and adds our overall 
adequacy level designation (as defined in Table 2-1).  Note that the data set names in this 
Table have been abbreviated somewhat for formatting purposes. 

 
The order of the data sets in Table 4-1 is from high to low, based on the number of 

H, M, or L ratings recorded.  This quantitative ordering is not necessarily indicative of the 
value of the data set to the site selection process.  The qualitative notes in Section 3 were 
examined to designate the adequacy level, which is given in the last column.  The 
abbreviations which are used for the level names are: 
 

• NEEDED ñ A needed data set. 
• SUPPT ñ A supporting data set. 
• REFINE ñ A refining data set. 
• RESRC ñ A resource data set. 
• REJECT ñ A rejected data set. 
• NOTND ñ A not needed data set. 

 
If the reader is interested in using these data for other studies, the relevance of the 

site-selection-driven evaluation should be carefully considered.  Some highly detailed and 
well prepared data sets may receive a ìrejectedî evaluation because they would be 
technically intensive to use at the scale of a Bay-wide screening survey, with little gain in 
the survey results.  Other data may receive a ìsupportingî evaluation only because the 
data set contains qualitative information that can be visually associated with identified 
sites to guide the assessment and ranking of restoration potential. 



 

19 

 
 

Table 4-1:  Evaluation Summary and Site Selection Adequacy Levels 
Data type Criteria and Ranking Level 
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Freshwater wetlands H H H H H H H H H H M H M H NEEDED 
Dunes&overwash areas H H M H H H H H H M M M M H NEEDED 
Current SAV habitat H H H H H H H H H M L M M H SUPPT 
Threat& End. Sp. areas H M M H M H H H H H H M M H REFINE 
Hist. SAV areas (1979) H H H M M H H H H M M M M H NEEDED 
Marsh GAP anal. (TPL) H L M H M H H H H H M M M H REFINE 
Island GAP anal. (TPL) H L M H M H H H H H M M M H SUPPT 
Colonial nest. bird rank H L M H M H H H H H M M M H REFINE 
Parks and public lands H M H M M H H H H M M M M M REFINE 
Land use (Ocean Cnty) H H M M H H M M M H L H M M RESRC 
Phragmites (1994-95) H H L H L M H H H M M M M H REFINE 
HUC-14 watersheds H M H H M M M M H M H M M M RESRC 
TPL Plan sites & ranks L L M H M M H H H H M M M H REFINE 
Bathymetry H M M Unk M H H H H M Unk M M M SUPPT 
Dams (point data) L L M Varies H M M M H M L H M M REFINE 
Spot elevations L L L H M M M M H M H M M M REFINE 
Streams (Ocean Cnty) M H M H H N/A L M L L M H M M RESRC 
Roads (Corps/ADR) M H H H H L L M N/A M H L L L REJECT 
Current Shoreline H H M H N/A N/A L L L L M H M H NEEDED 
Flood-prone areas  L L H Unk H Unk M M H H L M M M REFINE 
Head of tide L L L M M M M L H M M M M M RESRC 
Dredge disposal areas L L M Unk M M M M H M L M M M REFINE 
Roads (USGS; 1:100K) L H M M M M M M N/A M N/A M M M NEEDED 
Intracoastal Waterway M M M Unk M L M M L M M M M M REFINE 
Historic shoreline L L Unk M L M L M H M M M M M REFINE 
Lagoons M L L N/A M L L L H M L M M M SUPPT 
IWW dredg. bank areas L L N/A H Unk L Unk Unk Unk Unk L M M Unk REJECT 
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1. BACKGROUND 

Pursuant to the Congressional resolution on Barnegat Bay, N.J. (September 14, 1995), the 
U.S. Army Corps of Engineers, Philadelphia District (The District) completed an expedited 
reconnaissance study identifying possible improvements in ecosystem restoration and protection.  
Specifically, the following problems (and associated objectives) were identified:  
 

1. Ecosystem degradation and habitat loss  
• Freshwater wetlands restoration/creation 
• Salt marsh restoration 
• Restoration of abandoned lagoons 
• Submerged aquatic vegetation (SAV) restoration 

 
2. Fish and wildlife ecosystem degradation 

• Restoration of fishery habitat 
• Waterbird habitat restoration 
• Creation/restoration of islands 
 

Two additional concerns were identified that are not considered primary benefit categories (i.e., the 
optimization of a proposed project will not depend upon their associated objectives being satisfied): 
 

3. Lack of safe public access to environmentally significant sites  
• Construction of wildlife viewing platforms 
 

4. Bay flooding 
• Flood reduction 

 
The New Jersey Department of Environmental Protection (NJDEP) was identified as a non-Federal 
sponsor.   
 

As the District moves forward with the feasibility study phase of this project, there is a need to 
obtain more specific information on the geographic locations of high-priority restoration sites.  At 
present, the Barnegat Bay Estuary Program (BBEP) is conducting a data synthesis that will ultimately be 
incorporated into a geographic information system (GIS) for the region.  To meet the time schedule of 
the District feasibility study, however, the District needs to conduct a watershed analysis using existing 
data that can target high-priority restoration opportunities within the next six months, i.e., it must 
complete a “restoration site selection study.” As a first step in this analysis, Versar is conducting this 
GIS screening and planning study to identify currently available GIS layers and recommend a practical 
watershed analysis approach.  The results of this GIS study will be used to initiate the watershed 
analysis/restoration site selection study.



 
 
 

 
 

2 

 

2. OBJECTIVE 

This report describes Versar’s recommended draft watershed analysis/restoration site selection 
approach for the Philadelphia District’s Barnegat Bay Feasibility Study.  This approach is based on the 
results of the GIS screening and planning study that were documented in the GIS Identification Letter 
Report submitted to the District on May 18.   It is expected that this draft approach will be used by the 
District to draft a scope of work for the site selection task. 

3. DRAFT APPROACH 

The goal of this draft watershed analysis/restoration site selection approach is to identify the best 
opportunities for environmental restoration through District projects in the Barnegat Bay Estuary area.  
The approach should be comprehensive (requiring the use of GIS or other map information providing 
complete or nearly complete coverage of the area), fairly detailed (requiring field evaluation of sites), 
and practical (requiring a multi-step screening process using only the minimum effort needed at each 
step).  The multi-step screening process needs to use available data and ecologically relevant criteria for 
assigning values to areas and sites.  Because the goal is to identify restoration opportunities, a 
classification of different problem types will be used with separate criteria.  These criteria will address 
both degree of degradation and potential for restoration benefit.  The draft approach includes the 
following 15 steps: 
 

1. Coordinate closely with the District and other interested parties 
2. Identify District restoration goals for Barnegat Bay Estuary 
3. Review available spatial data from GIS data set task (Option A) 
4. Classify problem types/restoration opportunities 
5. Conduct field visit to verify problem type characteristics 
6. Develop criteria for identification of target sites of each type 
7. Assemble data sets relevant to each type 
8. Screen GIS/map data for target sites using criteria for each type 
9. Adjust criteria if necessary to limit to 100 target sites for field investigation 
10. Develop protocols for field investigation and obtain landowner permissions 
11. Validate field protocols with the District and conduct field investigation 
12. Assemble and review field data  
13. Develop criteria for scoring/prioritizing target sites 
14. Screen target sites for candidate sites with the highest restoration potential 
15. Present intermediate results and submit final deliverables 

Step 1.   Coordinate closely with the District and other interested parties 

A critical component of this project will be the coordination between the contractor, the District, 
and other interested parties.  This will ensure that the diverse information available from multiple sources 
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is used and that the best expert knowledge is acquired..  The coordination step begins the project, but 
continues throughout the period of performance.  Proposed activities include the following: 
   

Χ Attend meetings, produce minutes, and obtain approvals from the District at critical steps in 
the project. 

 
Χ Review previous studies (relevant historical information, scientific literature, and expert 

opinion) and results from the BBEP and other initiatives. 
 
Χ Attend a meeting convened by the District with BBEP principal investigators or the public, 

as appropriate.  
 
Χ Solicit opinions on the classification of problem types/restoration opportunities, criteria for 

GIS/map screening, protocols for field investigation, and final candidate site 
prioritization/selection. 

Step 2.  Identify District restoration goals for Barnegat Bay 

The District reconnaissance report describes the general environmental situation in Barnegat Bay 
Estuary region and lists problem types of interest.  The contractor will expand on this description with 
additional information on overall and watershed-level goals for the area that may inform restoration 
strategies for combining or prioritizing projects.  For example, the  planning process of the BBEP 
contains two “modules” with specific objectives, as well as other issues to be addressed in these 
modules: 
 
Habitat Module 

Χ preserve and restore ecologically important habitat and open space 
Χ effectively manage living resources 
Χ minimize erosion 
Χ increase adequate public access 
 

Water Resources Module 
Χ restore and maintain a productive ecosystem with no adverse effects due to pollution 

Χ ensure that edible seafood is safe for unrestricted human consumption 

Χ minimize health risks to contact water uses 

Χ eliminate adverse impacts of eutrophication, including hypoxia, resulting from human 
activities 

Χ provide a sustainable water supply to the human population without adversely impacting 
natural water regimes 
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Human Activities Issues 

Χ provide for the human enjoyment of Barnegat Bay watershed while maintaining ecosystem 
integrity 

Χ foster water-related recreation while preserving the economic viability of commercial 
endeavors 

Χ encourage sustainable methods of development, whereby human uses are accommodated 
within a framework of ecosystem protection 

Χ encourage the proper use and management of the natural and human resources within the 
watershed of Barnegat Bay 

 
These objectives address the priority management issues in Barnegat Bay: nutrients, conventional 
pollutants, pathogens, human population growth, habitat loss/alteration, species loss/decline, fisheries 
loss/decline, introduced/pest species, freshwater inflow problems, and drinking water problems.  
Overall, the primary concern in Barnegat Bay is the input of stormwater and nonpoint source pollution 
into an estuary that flushes only once every 50 days.  This low rate of flushing makes Barnegat Bay 
especially vulnerable to anthropogenic influences. 
 

In addition to addressing major sources of degradation, stakeholders in the restoration of 
Barnegat Bay estuary are also concerned with preserving the most ecologically valuable areas that 
remain.  A comprehensive identification of these areas has been compiled by The Trust for Public Land 
as part of The Century Plan: A Study of One Hundred Conservation Sites in the Barnegat Bay 
Watershed.  Major habitat types in Barnegat Bay include SAV, barrier islands/sand bars, 
lagoon/shallow open water, shellfish growing areas, beach/dune (bare and vegetated), sand/mud/salt 
flats, salt/brackish marsh, freshwater marsh (tidal and non-tidal), forested wetland, freshwater 
lakes/ponds, grass/open fields, scrub/shrub, non-wetland forest, and riparian/riverine (forested and 
floodplain).  Federally endangered and threatened species in Barnegat Bay include, among others, bald 
eagle, peregrine falcon, piping plover, roseate tern, Cope’s gray treefrog, American chafseed, 
Knieskern’s beaked-rush, sensitive joint-vetch, and swamp pink.  Additional studies sponsored by The 
Trust for Public Land elaborate on The Century Plan and provide more insight into conservation areas 
that might benefit from nearby restoration activities. 

 
Since the focus of this study is the identification of candidate sites for specific District projects, 

the following factors should be considered in developing study goals and site selection criteria: 
 

Χ sites with big problems, i.e., those that would produce the greatest benefits if restored 

Χ sites most conducive to restoration, i.e., those most likely to be successfully restored 

Χ sites with fish and wildlife habitat degradation, i.e., those where natural resources would 
benefit from restoration that would be sustainable over time 



 
 
 

 
 

5 

 

Χ sites whose restoration would benefit a large geographic region, i.e., those whose ecological 
linkages would most benefit ecosystem restoration  

Χ sites within the Federal interest, especially those that meet the size threshold for cost-
effective restoration by the District 

Χ sites within the interest of the non-Federal sponsor (NJDEP) 
 

To the extent feasible, the District will assign relative importance to study objectives so that 
proper trade-offs can be made.  Specifically, such priorities can be used to allocate the number of target 
sites identified to different problem types/restoration opportunities according to their importance. 

Step 3.  Review available spatial data from GIS data set task (Option A)  

The GIS study currently in progress has identified spatial data layers, both GIS and non-digital 
map information, that can be used for systematic site selection on a watershed basis.  The District plans 
to obtain a complete GIS data set, including the appropriate data layers, by exercising Option A of the 
GIS study.  That GIS data set will be reviewed to aid in developing problem types and restoration 
opportunities that can practically be identified.  

Step 4.  Classify problem types/restoration opportunities 

The District reconnaissance report identifies two major problem types/restoration opportunities 
(numbers 1 and 2) with associated objectives, and two additional concerns (numbers 3 and 4) that are 
not considered primary benefit categories.  Since each of these situations involves different kinds of 
degradation and lends itself to different solutions, the contractor must develop the appropriate 
information and criteria to address each. 
 

1. Ecosystem degradation and habitat loss  
• Freshwater wetlands restoration/creation 
• Salt marsh restoration 
• Restoration of abandoned lagoons 
• Submerged aquatic vegetation (SAV) restoration 
 

2. Fish and wildlife ecosystem degradation 
• Restoration of fishery habitat 
• Waterbird habitat restoration 
• Creation/restoration of islands 
 

Two additional concerns were identified that are not considered primary benefit categories (i.e., the 
optimization of a proposed project will not depend upon their associated objectives being satisfied): 
 

3. Lack of safe public access to environmentally significant sites  
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• Construction of wildlife viewing platforms 
 
4. Bay flooding 

• Flood reduction 

Step 5.  Conduct field visit to verify problem type characteristics 

Contractor staff will visit representative field sites to become familiar with the features they 
expect to be evaluating using GIS and map data.  This is a critical step prior to developing criteria for 
designating the problem types and restoration opportunities being selected.  These field visits will be 
coordinated with representatives from the District, NJDEP, and the U.S. Fish and Wildlife Service 
(USFWS).  They will be conducted by the analysts and field investigators assigned to the GIS/map 
screening and field investigation steps.  Most important is the opportunity for the analysts developing the 
screening criteria to relate different map features to in-field representations. Videotape recordings of 
certain sites (selected by agreement between  the District and the contractor) will be made for viewing 
by analysts not visiting the field. 

Step 6.  Assemble data sets relevant to each problem type  

This step requires that a variety of information, most in GIS, be assembled and reviewed to 
produce data sets for use in screening potential target restoration sites.  The needed information will 
have already been made available through Option A of the GIS study and the data review in Step 3.  
GIS or non-digital maps will be used in a map overlay process to identify the coincidence of appropriate 
features.  Maps of habitat types of concern (combinations of data layers that best predict habitat 
presence) will support much of the screening step.  In many cases, aerial photography may be the best 
source for site characterization; elsewhere, it will be used to validate other GIS data and refine criteria 
for site screening.  Where available, historical data will be used to identify environmental trends and 
habitat declines that might be addressed by restoration projects.  
 

Appendix A lists key GIS and map data layers expected to be used in the target site screening 
step.   

Step 7.  Develop criteria for identification of target sites of each type  

The most critical step in the screening process is the application of ecologically relevant and 
analytically practicable criteria for identifying sites.  Initial criteria will be developed in the project scope 
of work (based on this draft approach) and modified through the coordination phase.  The refinement 
and identification of other criteria will continue iteratively throughout the analytical phases of the project.  
Nonetheless, the contractor will coordinate closely with the District on the final criteria to be used.  In 
addition to developing problem type criteria, all sites will be screened to determine their proximity to 
ecological sensitive sites identified in the NJDEP Natural Area Survey. 
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The GIS/map screening criteria should be as comprehensive as possible, but will be limited to 
available data.  It is anticipated that a separate set of criteria will be developed for each distinct problem 
type/restoration opportunity.  The specific criteria chosen will depend on the ecological situation 
involved and the information available.  Where possible, the criteria will include parameters that can be 
incorporated into post-project monitoring to determine the effectiveness of the restoration effort.  The 
following examples illustrate considerations in identifying criteria: 

• sites with specific types of degradation (e.g., wetlands with Phragmites invasions) 

• proximity of sites to existing natural areas, especially those with high ecological value, 
(e.g., parks and reserves) 

• sites where remedies can be practically applied (e.g., tidal re-establishment) 

• sites where restoration would provide additional functional benefits (e.g., protection of 
shorelines from erosion) 

• areas where restoration of two or more problems could be addressed together (e.g., 
restoring SAV beds adjacent to a new salt marsh) 

• sites where restoration would have the maximum benefit (e.g., most miles of fish 
spawning habitat opened with construction of fish passage structures) 

• locations where habitats occurred historically 

• habitat types that have experienced historic loss or have special values 

• habitats with the greatest benefit to target species (e.g., waterbirds such as black duck, 
colonial nesting birds, and wading birds) 

• lands in public ownership or otherwise amenable to project implementation 
 
Appendix B describes potential criteria for the problem types/restoration opportunities likely to 

be addressed in this study.  Where applicable, specific GIS layers or maps that include the feature to 
which the criteria will be applied are identified. 

Step 8.  Screen GIS/map data for target sites using criteria for each type  

This step implements a map overlay process using GIS-based algorithms or manual methods to 
delineate areas that meet the criteria defined for each problem type/restoration opportunity.  While it is 
preferable to evaluate the map overlays within the GIS, it may be more cost effective or expeditious to 
do some overlays manually.  Depending on the GIS/map data layers used, broad areas, shorelines, 
streams, or specific sites may be identified.  An essential step in this process is the development of 
practical naming conventions for the target sites identified.   
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Step 9.  Adjust criteria if necessary to limit to 100 target sites 

It is anticipated that the GIS/map screening task may involve more than one screening step to 
narrow the suite of target restoration sites to a practical number.  Given the size of the area being 
considered and the resources available for field investigation, approximately 100 sites is proposed as the 
target number for field site investigation.  This screening task is an iterative process involving refining 
criteria that were chosen as a first cut.  If areas larger than individual sites are delineated in Step 6, a 
commensurately larger field effort will be included.  Each such larger area will be considered as an the 
equivalent number of individual sites for the purposes of identifying a total field effort equal to 100 site 
visits.  

Step 10.  Develop protocols for field investigation and obtain landowner permissions  

Field investigations will be required to confirm expected site characteristics and obtain the 
detailed site-specific information needed to prioritize and select the final candidate restoration sites.  
Detailed information for each site will be compiled in field data sheets and site photographs. 
Identification or confirmation of ownership for each site will also be completed. Each site will have a 
unique site identification number linked to geographic locations in the GIS files. 

 
The approach to the field investigation will be confirmed by the District, but will likely include 

obtaining specific information on important biological and hydrologic/hydraulic conditions via teams 
representing the appropriate disciplines.  The field investigation will use customized field sheets 
developed for this project.  At the initiation of the field investigation, the contractor will meet with the 
District to calibrate responses.  Narrative comments on the field sheets will be encouraged and field 
investigators will note any information that might be useful in the final selection of candidate restoration 
sites.  The use of standard data fields will facilitate comprehensive quantification of problems and 
comparison among sites.  Geographic Positioning System (GPS) equipment will be used to determine 
accurate locations for each site.  All data measurements and analysis will be consistent with the state of 
the practice and will conform to U.S. Army Engineer Waterways Experiment Station (WES) or other 
District guidelines as appropriate.  It is anticipated that different field data sheets will be required for 
several problem types, as indicated below. 
 

The types of information collected during the field investigation will vary by the kind of habitat or 
problem type being evaluated.  The following is a preliminary list of parameters to be measured.  
Appendix C includes example field data sheets for the field investigation. 
 
Wetlands (freshwater and salt marsh) 
• GPS Coordinates 
• Project Type:  

a. Phragmites removal   
b. fill removal   
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c. tidal re-establishment  
d. creation   
e. structure addition/removal    
f. other 

• Present Land Cover/Uses (on and off-site) 
• Dominant Vegetation 
• Approximate Area of Proposed Site 
• Approximate Quantity of Excavation Required (acre-feet) 
• Construction Access:  

a. limited    
b. moderate   
c. accessible 

• Structures Required/Describe 
• Presence of Utilities 
• Side Slope of Existing Site 
• Hydrology Input to Existing Site 
• Receiving Stream/Water Body 
• Field Notes and Sketches 
 
Restoration of Abandoned Lagoons 
• GPS Coordinates 
• Project Type:  

a. dike construction   
b. add/remove structures   
c. add fill for SAV 
d. improve tidal circulation   
e. other 

• Project/Site Description 
• Present Adjacent Land Uses 
• Dominant Vegetation 
• Average Water Depth at High Tide and Low Tide 
• Water Circulation Pattern 
• Water Quality Conditions  
• Approximate Area of Proposed Site 
• Structures Required/Describe 
• Approximate Quantity of Fill Required for SAV Establishment (acre-feet) 
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• Site Access: Boat Only?  Y/N        a). limited   b). moderate  c). accessible  Description: 
• SAV Currently Present?  Y/N      Describe: 
• Phragmites or Other “Nuisance” Species Present?  Y/N     Describe: 
• Field Notes and Sketches 
 
Submerged Aquatic Vegetation 
• GPS Coordinates 
• Transect Compass Heading 
• Water Temperature 
• Salinity 
• Turbidity 
• Total Suspended Solids 
• Nitrogen Concentration 
• Quadrat Data (number of grids where SAV present) 
• Evidence of Wasting Disease 
• Color of SAV (green, brown, mottled) 
• Epiphytes (absent, light, heavy) 
• Flowers (absent, present) 
• Depth to Substrate 
• Substrate Type (e.g., sand, sandy mud, mud) 
• Species Present 
• Field Notes 
 
Waterbird Habitat Restoration 
• GPS Coordinates 
• Project Type:  

a. Phragmites/vegetation removal   
b. placement of dredged materials   
c. island expansion/creation  
d. planting of indigenous species  
e. other (describe) 

• Project/Site Description 
• Present Land Cover 
• Are Wetlands Present?  Y/N    Describe 
• Approximate Area of Proposed Site 
• Approximate Quantity of Fill Material Required (acre-feet) 
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• Site Access for Boats - Are Shallows Present?    Describe 
• Species and Number of Birds Observed at or Directly Adjacent to Site 
• SAV Present in Vicinity of Site?   Y/N      Describe 
• Field Notes and Sketches 
 
Construction of Viewing Platforms 
• Information on appropriateness of new viewing platforms will be collected while visiting all other 

types of sites 
• Identification of potential views of target species or viewscapes 
• GPS coordinates 
• Color photographs 
• Field notes and sketches 
 
Flood Reduction 
• Information on flood factors and potential mitigation will be collected while visiting all other types of 

sites 
• GPS coordinates 
• Color photographs 
• Field notes and sketches 
 

Access to sites will follow formal procedures developed by the District; access should not be 
attempted if there is resistance on the part of the landowner.  Each field team will be supplied with an 
official letter explaining the process.    

Step 11.  Validate field protocols with District and conduct field investigation 

Once the protocols for the field investigation have been developed and approved by the 
District, the contractor will collect primary data at approximately 100 sites to more accurately 
characterize site conditions.  This information will be used to confirm appropriateness for District 
restoration activities and to develop a priority list of projects likely to provide the greatest restoration 
benefit. 

  
Prior to the field investigations, the contractor field teams will meet with the District in the field to 

confirm the investigation approach and calibrate field measurements.  The field investigation should be 
completed by the end of September so that vegetation can be evaluated. 
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Step 12.  Assemble and review field data  

Following completion of the field investigations, the contractor will interpret and analyze 
collected information to determine priority sites with respect to the problem types and associated 
restoration opportunities initially identified.  To the extent feasible, the parameters measured will be 
assigned standardized values to facilitate comparison among sites.  At a minimum, each aspect of the 
field data will be assigned high, medium, or low values.  These ratings will consider problem extent, 
problem severity, and restoration potential.  The contractor will also evaluate the relative benefits of 
different prioritization approaches, including (1) ecologically linked restoration, (2) worst problem 
remediation, and (3) good site enhancement or expansion.  

Step 13.  Develop criteria for scoring/prioritizing target sites 

To prioritize sites for restoration (the final candidate site selection), the contractor will develop 
threshold values for parameters measured in the field (e.g., appropriate slope for wetlands creation) and 
combine them into standard scores that can be compared across problem types and environmental 
situations.  In addition, higher priority will likely be given to sites that score higher in more than one 
category.  As with the GIS/map screening criteria for target sites, the contractor will coordinate closely 
with the District in the designation of these parameter thresholds.  As before, some modifications to the 
thresholds may occur iteratively as the analysis continues. It is recognized that cost implications, real 
estate issues, and other factors may change the priorities at a later time. 

At the same time, the contractor will develop a list of situations where the District would not 
choose to go forward.  Such situations include the proximity to federally or state listed threatened and 
endangered species, presence of important historical or archeological features, or substantial 
stakeholder opposition.  In these “show stopping” situations, restoration projects would not be 
considered viable at these sites.   
 

The values assigned to the cells for each target site may include (1) presence or absence of 
condition, (2) the numerical score assigned in the field, or (3) a narrative rating (low, medium, or high) 
using the criteria described in the following section.   In addition, an overall rating of restoration potential 
(low, medium, or high) will be assigned to each of the 100 field investigation sites.  This rating essentially 
answers the following questions: “Would the project likely bring about an improvement in the condition 
of the environmental resource” and “Overall, would a restoration action be successful and cost-effective 
at this site?”  Lastly, brief notes on each site will be provided in the site condition matrix to summarize 
the situation being evaluated. 

 
Appendix D provides an example of a field site investigation matrix displaying parameters 

evaluated and their scores.  This example is derived from the Buffalo Creek watershed site selection 
project and includes only flood control, aquatic stream habitat restoration, and wetlands creation 
opportunities.  
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Step 14.  Screen target sites for candidate sites with the highest scores 

Using the criteria developed for scoring/prioritizing target sites, the contractor will screen all 
target sites; ancillary data obtained during the field investigation, including field data sheets, field 
drawings, photographs, and notes, will also be used.   If possible, all sites will be assigned a unique 
priority; if not, high, medium, and low ratings will be determined.  

Step 15.   Present intermediate results and submit final deliverables 

This step involves activities to be conducted throughout the period of performance.  The 
contractor will present the results of the following steps in meetings with the District and obtain approval 
for proceeding with subsequent steps: 
 

• kickoff and develop goals and criteria for identification of target sites of each type 
• screen GIS/map data for target sites and develop protocols for field investigation 
• screen target sites based on field results for candidate sites with the highest scores 

 
The contractor will prepare and submit interim draft reports summarizing the results of (1) the 

GIS/map screening, (2) field investigation, and (3) final candidate selection phases of the study.  At the 
conclusion of the delivery order, the contractor will combine information from all interim reports into a 
final draft report.   Following comment by the District, the contractor will make revisions and submit a 
final report. 
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KEY GIS/MAP DATA LAYERS  
FOR TARGET SITE SCREENING STEP 
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Based on the approach outlined in this document, Versar has modified the core data set list 

previously provided in the Barnegat Bay GIS Data Identification Survey report.  The table below 
describes the status and source of each core data set in the modified list as currently known. 

 
Unless otherwise noted, all data sets should be “current”.  For general site-screening purposes, 

current includes maps created during the last 20 years.  The most useful historical data sets will be 20 to 
50 years older than the current map of the same feature. 

 
The definitions of the entries in the table columns are as follows: 

• Core Data Set:  A brief descriptive name of the data set required. 
• Available:  If Versar has already obtained a copy of suitable data, or knows how to 

obtain it from a public source, the name of the source appears in this column.  A 
question mark indicates that the source listed may not fully meet the requirement. 

• Probable:  If a data set is known to exist, but has not yet been obtained, the data 
source appears in this column.  If the data source name is preceded by a question mark, 
the suitability of the data is still unknown (i.e., owing to format, scale, or other 
compatibility issues). 

• No Source:  An “X” in this column indicates that a specific data set or source has not 
been identified. 

Core Data Set Available Probable No Source 
Wetland Areas NJDEP, NWI   
Salt Marsh Areas  NWI  
Abandoned Lagoons   X 
SAV Habitat  Ocean County, Rutgers  
Streams  NJDEP   
Flood Plains  Ocean County  
Water Quality  USGS, EPA  
Dredging Areas (esp. Intercoastal Waterway)  USACE  
Historical Marsh Areas   X 
Historical Shorelines NJDEP Ocean County  
Historical Wetlands   X 
Dunes and Overwashed Areas NJDEP   
Land Use EPA/USGS USGS, Ocean County  
Erosion NJDEP ?  X 
Runoff   X 
Head of Tide NJDEP   
Vegetation (esp. Phragmites)   X 
Shellfish Areas NJDEP   
Threatened and Endangered Species Areas NJDEP ? Natural Heritage 

Nature Conservancy 
 

Aerial Photographs (hard copy and digitized)  USACE, NJDEP  
CAFRA NJDEP Ocean County  
Targeted Preservation Areas  Ocean County, TPL (via  
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Core Data Set Available Probable No Source 
Rutgers) 

Topographic Maps (hard copy and digital) USGS   
Navigation Charts  NOAA  
Bathymetry  NOAA, Rutgers  
Salinity  Rutgers  
BB Gap Analysis Maps  Rutgers  
Parks  USGS, NJDEP, 

Ocean County 
 

Iron Mines NJDEP   
Sand and Gravel Pits NJDEP   
Current Shoreline NJDEP   
Shoreline Structures NJDEP   
Shoreline Types NJDEP   
Roads USGS   
Bridges NJDOT ?   
Historical and Archeological Features SHPO ?   
Tidal Currents   X 
Wave Action NJDEP ?   
Current Fish Abundance   X 
Historical Fish Abundance   X 
Dam Locations NJDEP ?   
Dredged Hole Locations and Attributes  USACE  
Coastal Flood Areas NJDEP   
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POTENTIAL CRITERIA FOR SCREENING PROBLEM 
TYPES/RESTORATION OPPORTUNITIES 
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The following criteria have been identified as potentially useful and will be developed further in Step 6 
(Develop criteria for identification of target sites of each type) and ultimately applied during Step 8 
(Screen GIS/map data for target sites using criteria for each type).  For each  objective the specific 
problem to be addressed and its likely solution are described.  The “means” of identifying such sites is 
provided with specific data sources where known. 
 
PROBLEM 1:  ECOSYSTEM DEGRADATION AND HABITAT LOSS 
 
Objective: Freshwater Wetlands Restoration/Creation 
 

• Identify key coastal and inland freshwater wetlands that are currently degraded by 
phragmites or past fill operations for developments.  Objective would be to restore sites that 
are adjacent to existing non-degraded wetlands, refuges, parks, preserves, habitat for 
known threatened and endangered species, and other ecologically valuable areas. 

 
Means:  Use combination of recent low-altitude, color aerial photos, NJDEP 
freshwater wetlands maps (FWS data set), NWI maps, and TPL land cover 
mapping to identify sites. To prioritize, use proximity to parks, preserves, and other 
ecologically important areas; make use of The Century Plan of The Trust for Public 
Land, as well as NJDEP Heritage data to do this.  Note also that the NJDEP 
IRON and SANDGRAV data sets could be useful for identifying some disturbed 
freshwater wetland sites.  In addition, historic maps and photos would be useful for 
identifying trends/losses in freshwater wetlands throughout the watershed. 

 
Objective: Salt Marsh Restoration 
 

• Identify key mainland coastal  marshes that currently possess extensive areas of phragmites.  
Objective would be to restore degraded salt marshes by eliminating phragmites, using a 
combination of tidal re-establishment (e.g., dike removal, tide gate removal, etc.), herbicide 
application, and controlled burning, as appropriate.  Areas will ideally be adjacent to 
existing tidal (non-phragmites) marshes, and other ecologically valuable sites (parks, 
preserves, etc.). 

 
Means: Use combination of recent low-altitude, color aerial photos, NJDEP tidal 
wetlands maps, and other resources to identify and map extensive areas of 
phragmites.  To prioritize, use proximity to parks, preserves, and other ecologically 
important areas; make use of The Century Plan of The Trust for Public Land, as 
well as NJDEP Heritage data to do this.  Note that the TPL sponsored a Rutgers 
study producing salt marsh gap analysis maps that rank habitat quality throughout 
the watershed.  Note that the NJDEP HOT data set might be useful in this task, for 
identifying the upper edge of mainland tidal areas. 
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• Identify areas where salt marsh restoration would protect shorelines from erosion.  In some 

situations, restoration of natural vegetation can serve as an alternative to structural bank 
stabilization measures.  Native vegetation could be established in areas affected by past 
erosion, and would provide a buffer against moderate wave action.  In selected areas, a 
possible approach would be to use dredged materials, where allowed, to extend the existing 
shoreline laterally into shallow waters (avoiding existing SAV beds).  Potentially, adjacent 
shallow water areas could be targeted for restoration of SAV.  This approach could be 
targeted on areas where habitat values would be greatest (near existing marshes, preserves, 
etc.) and where tidal and wave conditions are appropriate within the estuary.  

 
Means: Examine past and present shoreline maps to identify areas of shoreline 
erosion or losses of fringing marsh.  In addition to navigational charts and 
topographic maps, NJDEP has historic shoreline data/map back to 1830s, including 
1930s through 1970s (HISTSHRE), which could be compared to present shoreline 
(in NJDEP COAST and or other data sets).  Shoreline structures (SHORSTRC) 
and type (SHORTYPE) maps may also be useful.  Evaluate degree of wave action 
and tidal currents to find conditions suitable for re-establishing vegetation; examine 
navigational charts to avoid areas too close to inlets, channels, and highly exposed 
stretches of open water with excessive wave action.  At candidate sites, consider 
feasibility of installing temporary stabilization of restoration site (e.g., “biologs” and 
other natural products) until plants become well-established. 

 
• Identify degraded areas of coastal shoreline where fill could be removed, for re-

establishment of salt marsh.  This would necessitate identifying appropriate sites for 
depositing this fill.  Objective would be removal of existing disturbed upland conditions for 
re-establishment of vegetated salt marsh. 

 
Means: Use newest version of aerial photos to identify potential sites.  Verify age of 
fill with historic aerial photos.  Land cover mapping could also be useful for selecting 
these sites. 

 
• Identify problem “overwash” areas where sand has over-topped and filled edges of existing 

tidal marshes (resulting from storm events) along the coast within the watershed.  Objective 
would be to restore the natural tidal marsh dynamics.  One approach would be to excavate 
the over-topped marsh edges to their original elevations and re-plant, if necessary.  These 
sites could be prioritized using their proximity to parks, preserves, and other ecologically 
important areas.  Overwash areas that are currently valuable wildlife habitats (e.g., nesting 
shorebird habitats) would not be considered for excavation.  Sand removed from the marsh 
edges could be used in replenishing adjacent dunes, if appropriate.  This could be used as 


