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Introduction

Louisiana's coastal zone is ecologically and economically among the world's
richest estuarine regions. Abundant reserves of both oil and natural gas in
south Louisiana make the coastal zone a region of major exploration,
production, and refining activities. Renewable coastal resources include
numerous species of wildlife, waterfowl, and wetlands that support highly
productive fisheries and fur industries. Louisiana's coastal wetlands also buffer
low-elevation urban areas from storms, serve as natural water purification
systems, and present abundant recreational opportunities.

Land loss

Louisiana's wetlands are being lost at the rate of approximately 25-30 square
miles per year. They are lost naturally through compaction and sinking,
saltwater intrusion, wind and wave erosion, and lack of sedimentation. Man-
induced losses occur from dredging and spoil disposal, levee building, canal
digging, mineral extraction, and industrial and urban expansion.

The Coastal Management Division

A prime concern of the Coastal Management Division (CMD) is to regulate
activities that may increase the loss of wetlands. In a typical year, the CMD
receives over 2000 permit applications, mainly from the oil and gas industry, all
of which are evaluated to determine ecological impacts associated with the
proposed activity. During a review process, staff works with applicants to
reduce or eliminate impacts to coastal resources. In cases which activity will
unavoidably cause wetland ecological value losses, compensatory mitigation is
required as a condition of the permit.

Current Support Systems

Three primary databases are being maintained by the CMD in Infocad GIS
software running on a Windows NT operating system. The permit
applications database includes attribute and graphical information on
pipelines, wells, dredging, and spoil placement. The habitat impacts database
tracks units lost from each issued permit. The mitigation database includes
attribute and graphical information on habitat benefits gained from
compensatory mitigation and beneficial use of spoil. Permit analysts look at a
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variety of data when reviewing permit applications to determine whether or not
mitigation is necessary. At present, analysts rely on dated hard-copy maps to
approximate where a proposed activity is to occur, and to what extent it will
impact habitat

Building a Better GIS

Purpose and design

A primary objective of this project is to use data already in the system as well as
data available from other divisions of the Louisiana Department of Natural
Resources, especially Coastal Restoration, which, under the Louisiana Coastal
Wetlands Planning, Protection, and Restoration Act (CWPPRA), manages
graphical and text data on wetlands restoration projects in ArcView format. It is
important for permit analysts to have easy access to these files to avoid
permitting activity in the areas of restoration. For the same reason, it would be
to the agency's benefit to alert permit analysts to mitigation sites, so that activity
is not permitted to occur in an area serving to mitigate impacts of a prior project.

CMD permit analysts were also interviewed to further define what data would
be useful to have in the GIS. In addition to basic information available on

USGS quadrangle maps, mitigationsites, and CWPPRAsites, analysts indicated
the additional data layers would be useful:

• Historic land loss

• oyster leases
• endangered species
• soil type
• salinity gradients

Data conversion

As mentioned earlier, much of CMD's data on permits issued and mitigation
sites have both graphical and textualcomponents. Located in Infocad
"libraries", the data is available, but seldom used by permit analysts. Non-use
of the databases stemsfromtheproblem of incomplete dataand lackof training.
The taskof converting and improving theCMDGISsystem willbeginwithan
effort to ensure the accuracy and completeness of the permit and mitigation
databases. The following steps will be required:

• Export both mitigation and permitdatabasesand associated
graphicsfiles from Unix-based Infocad to PC-basedInfocad.

• Compare the attributeand graphical informationfor each permit
issued and each mitigation project as shown with files to ensure
data accuracy, and make corrections if necessary

• Exportaccurate andcomplete databases andassociated graphics
files as shapefiles to ArcView,thuscreatingArcView "themes",
or coverages
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Additional data which the CMD staff seeks to use (as indicated in user
interviews) will be available either over the Department of Natural Resource's
network or will be acquired from other cooperating agencies, such as the
Louisiana Department of Wildlife and Fisheries and the National Wetlands
Research Center. Once these data layers are collected, positional coordinates of
each map will be converted into a consistent grid projection.

Anticipated Use

After the data acquisition, quality review, and conversion steps have been
completed, the primary goal ~ to alert permit analysts to the location of
mitigationsites relative to dredge and pipeline project proposals ~ will
determine system use and design. Creating easy-to-use interfaces within
ArcView will simplifyqueries and searches by the permit analysts, expediting
the application review process. As a desktop system, analysts will also have
quickeraccessto projectproposals in theeventof phoneinquiries by applicants.
With a limited staff, and over 2000 applications per year, efficient file
managementand retrieval is imperative. Database records concerning
applicationstatus in the review process will be linked to each project proposal
graphic,allowinganalyststo query the systemby latitude/longitude or by permit
number and view both textual data and graphic representation of a proposed
project. The new system,enhancedfor ease of use by permitstaff, will
represent a marked improvementin file management, will centralize previously
scattered digital maps and imagery,and will enable analysts to view restoration
and mitigation areas that maybe in the vicinity of a proposedpipelineor canal.

The systemwill also be useful for morecomplicated geographical analysis
conducted by SupportServices staff. Forexample, on a project-by-project
basis, acres of habitat types A, B, and C impactedby a proposed 70' x 1000'
canal can be calculated. On a larger scale, habitat units lost versus habitat units
gainedover the courseof a yearcan also becalculated. Map representations of
analysis results can also be generated.

System Maintenance

Applicants are requiredby the CoastalManagement Divisionto submit maps
depicting whereproposed activity is to takeplaceand project-specification-
drawings which detail size and direction of projects. In Louisiana, a majority of
coastal zone project proposals are from the oil and gas industry. Most
applications are for pipelines andcanals. Support Services staff updatesthe
Infocad permitlibrary withtext information and a graphic representation of each
project proposal as the proposal is received. The mitigation libraryis
maintained in a similar manner. Every two weeks the ArcView '1998 Permits'
themewill be updatedby importing Infocadgraphicsas shapefiles. The permit
and mitigation databases, which are text only, will be joined to the shapefiles
using a coastal use permit number as a link between graphics and database
records. This procedure will keep both permit and mitigation themes current.
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theme willbe updated by importing Infocad graphics as shapefiles. The permit
and mitigation databases, which are textonly, willbejoined to theshapefiles
usingacoastal usepermit number asa linkbetween graphics and database
records. This procedure willkeepboth permit and mitigation themes current.

Mitigation sites willalso besurveyed to determine degree of success once a
company or individual has completed thesite pursuant to CMD's requirements.
Using an accepted wetland evaluation method, thedegree to which wetland
vegetation has been reestablished will be recorded. For those sites of land or
marsh creation, thearea and elevation of thesite willbe measured and compared
to initial project specifications. The percent and typeof vegetation reestablished
will bemeasured. Use and habitation of thesites by native animal species will
alsobe recorded in sitevisits. Results of the monitoring will be added to the
mitigation database, further enhancing the accuracy, completeness, and
usefulness of the GIS.

Edward Camp Louisiana Department of Natural Resources
Division ofCoastalManagement
10th Floor

PO Box 44487

Baton Rouge, LA 70804-4487
Ph (504) 342-8918
Fax (504) 342-9439
Email: EdC@dnr.state.la.us
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Under Part 303 of the Michigan Natural Resource and Environmental Protection
Act of 1994 (formerly the Goemaere-Anderson Wetland Protection Act of
1979), permits are required for the filling, dredging, development, and drainage
ofjurisdictional wetlands. Due to the large amount of jurisdictional wetlands,
the wide diversity of wetland types from varying geologic and climatic
conditions, and the large number of permit applications, field office staff utilize
a variety of formal and informal assessment methods for permit decisions.
Problems have arisen from the use of informal methods and inconsistent

interpretation and evaluation of the statutory language governing permit
decisions. This has substantially weakened the ability to defend permit
decisions, and more importantly, to protect Michigan's wetland resources. In
order to remedy this situation, a standardized permitting procedure is needed
which enables permit decisions, whether approvals or denials, to be
scientifically and legally defensible.

Development of a defensible permitting procedure for Michigan's coastal and
inland wetland resources will involve evaluation of applicable state and federal
statutes, regulations, and court decisions, as well as scientific study and wetland
assessment methods of biological resources and development-related issues.
These findings will be integrated into a procedure which will then be field-
tested in the Saginaw Bay area to demonstrate its applicability to Michigan's
coastal areas. The final reports and permitting procedure will be submitted to
the Michigan Land and Water Management Division, Great Lakes Shorelands
Section for review and pending approval.

Background

The Goemare-Anderson Wetland Protection Act of 1979 was passed as
comprehensive legislation for the management of Michigan's coastal and inland
wetlands. Permits from the Michigan Department of Environmental Quality are
required for the filling, dredging, development,maintained use, and drainage of
jurisdictional wetlands. Permit issuance is determined by five statutory criteria:
the proposed activity is in the public interest, it is otherwise lawful, a permit is
necessary to realize the benefits derived from the proposed activity, an
unacceptable disruption to aquatic resources will not result, and the proposed
activity is primarily dependent upon being located in the wetland or else no
feasible and prudent alternatives exist. Determination of what is in the public
interest involves the balancing of expected benefits with foreseeable detriments
in light of several complex issues including state and national concerns for
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natural resource protection, cumulative effects, and the economic value of the
wetland areabefore and after the proposedactivity. (Part 303, Wetland
Protection, of the Natural Resource and Environmental Protection Act, 1994 PA
451, as amended, formerly Part 203, the Goemare-Anderson Wetland Protection
Act, PA 203 of 1979, as amended)

While the statutecreateda framework for the wetland permittingprogram,
interpretation of the statutorylanguage was left to the Department. To a certain
extent, statutory language can be interpreted similar to language of the federal
Clean Water Act Section 404 on which it is based, although the federal statutory
language is neither explicit nor unchallenged. From the onset of Michigan's
permittingprogram in 1980to the present, internal and externalcommittees and
organizations have noted that the lack of guidanceon interpretingthe statutory
criteria for permit issuancehas promotedinconsistentdecision-making and
inadequate protection of wetland resources. Even after Michigan became the
first state to assume the Section 404 program in 1984by exhibiting an
equivalent permitting program, the lack of formal guidance continues to hinder
the Department's ability to defend its permitting decisions and adequately
protect Michigan's wetland resources.

It is estimated that approximately 30 percentof Michigan's land areawas
wetlands at the time of European settlement. Since then, over 50 percent of the
wetland areaoverall, and specifically over 70 percent of the coastal wetlands,
has been lost due to draining for agricultural purposes and filling for residential
and commercial development. (Wetland Permit ProcessReview Committee,
1987;Michigan Departmentof Natural Resources Office of Policy and Program
Development, 1993) Current estimates of Michigan's coastal and inland
wetland resources total between 5,500,000 and 6,200,000 acres. (Michigan
Wetland Advisory Committee, 1997) Based on the largeacreageand wide
diversity of jurisdictional wetlands (due to varying geologic and climatic
conditions), and the increasing number of permit applications, Department of
Environmental Quality wetland permitting staff utilize a combination of formal
and informal methods to evaluate permit applications. In order to fulfill prior
recommendations and stated goals by internal and external review committees
and ultimately, to accurately administer the wetland statute, the current system
must be remedied. This project intends to answer the calls for a defensible
permitting procedure for Michigan's wetland resources in light of current
scientific understandings and legal precedence.

Methods

Development of a defensible wetland permitting procedure is a two-part project.
The first part involves the determination of the most accurate interpretation of
the statutory criteria for permit issuance. This will be determined by an analysis
of the legislative history of Michigan's wetland statute, a policy analysis of the
currentpermitting process, and a legal analysis of the interpretation of the
statutory language in case law. The second partof this project involves the
determination or development of a wetland evaluation method that best assesses
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Michigan's statutorycriteria and is most applicable to Michigan's diverse
wetland resources. Existing evaluation methods for biological resources and
development-related issues will be examined. In order to determine the training
and time requirements for permitting staff, the most applicable wetland
evaluation methods will be field-tested in the Saginaw Bay area in Eastern
Michigan. This area was selected for the high concentration of coastal
wetlands, location of a field office with permitting staff, and its proximity to the
central office. The project research will be compiled into notebooks and
presented in several annotated bibliographies. Final results will be presented to
the Department of Environmental Quality-Land and Water Management
Division staff responsible for the wetland permitting program, as well as to the
National Oceanic and Atmospheric Administration-Coastal Services Center, as
formal recommendations for operating and guidance procedures.

Discussion

This project addresses concerns of the Department, external review committees,
and the public regarding Michigan's wetland permitting process. The final
results have the potential to fulfill recommendations made over the last ten years
and strengthen the state's authority to maintain the Section 404 program. Most
importantly, the results have the potential to be utilized for the sound
management of Michigan's wetland resources into the 21st century.
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Planning Riparian Forest Buffer Restoration

Carl Hershner, Anne Newsom and Marcia Berman

The goal of preservingand enhancingthe habitatvalue of surface waters is
motivating intense interest in reestablishment of riparian forests. The
environmental value of forest buffers for moderating pollutant loads in runoff,
improving in-streamconditions,and provisionof riparian habitatareall well
documented. As a consequence renewed commitments to riparianreforestation
areappearing as the focus of largeregional programs like the Chesapeake Bay
Program. One problem confronting programs operatingat such large scales is
prioritization of the limited resources. Identifying areas in whichriparian forest
restoration will produce the greatest environmental benefit can be a daunting
challenge. This project involved developmentof a targeting protocol for use in
the Commonwealth ofVirginia. The protocol is a GIS based assessment of
entire watershedsthat can guiderestoration at two scales. At the largestscale
the protocol considersland-use practices, amountof riparian area, and extent of
unforested riparian areason a sub-watershedbasis. Sub-watersheds are
evaluatedand rankedaccording to a series of indicators developed from these
parameters. At the watershed level,ranking of the sub-watersheds indicates
regions of greatest potentialbenefit for reforestation efforts.

The protocol then addresses targeting within sub-watershed by specific
examinationof the distribution of riparian forests, and the patterns of riparian
land cover/land uses. The protocolranks unforested riparian areasby both the
potential and the need/benefit for forest buffer restoration.

The Rappahannock River watershed in Virginiawas used to develop and test the
protocol. Results identify two areas within the watershed as high priority
regions forreforestation efforts. The project also prioritized riparian zones
within all 27 sub-watersheds in the Rappahannock watershed according to the
opportunity and need for forest buffer restoration.

Carl Hershner Virginia Institute of marine Science
School of Marine Science

College ofWilliam & Mary
PO Box 1346

Gloucester Point, VA 230623
804/684-7387

Fax 804/684-7179

carl@vims.edu
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Abstract
The shallowplatforms forming the margins of Delaware Bay arecut by a seriesof tidal
channels, separated by large, fine-grained sand shoals. In many locations, the heads of
these tidal channels are within 1-3 km of the modem shoreline, in water depths as
shallow as 4 m. These channel and shoal complexes are thought to form as subaqueous
tidal levees(Weil, 1976); sediment is eroded from thechannel by ebb tidal currents andis
subsequently deposited onthechannel margins, where current competency isdiminished.

In 1993, the U.S. Army Corps of Engineers collected four high-resolution (3.5 kHz)
seismic reflection profiles from the shallow platform along the southwestern margin of
Delaware Bay to characterize sediments for a variety of proposed public works projects.
The digital data were processed with a novel horizon-flattening technique to remove the
effectsof shipmotion, thusgreatly increasing the usefulness of thedata forinterpretation
of shallow-subsurface geology. Abundant information regarding both ancient and
modemprocesses of sediment transport anddeposition is provided by theseprofiles.

Crossbedding visible within tidal shoals indicate that the features are subaqueous tidal
levees, in agreement withWeil's (1976) model. The sizeof the shoals increases offshore,
suggesting that the complexes are forming in an up-bay or shoreward direction.
Identification of the precise locations of erosion anddeposition aredifficult to determine
from the seismic profiles alone: it is likely that erosion may be occurring along the
channel margins, withdeposition taking place in thebaseof the troughs andon top of the
shoal crests. These findings haveimportant implications for resuspension anderosion of
material from the shallow subtidal zone, its transport from the nearshore zone to the
deeper regions of thebayand the Atlantic Ocean, and consequently, theoffshore disposal
ofdredgespoil along the bay margins.

Introduction

Delaware Bay is a partially mixed, Coastal Plain estuary, characterized by the
traditional two-layer circulation that transports freshwater out of the bay over
saline waters flowing in from the Atlantic Ocean. The bathymetry of Delaware
Bayis complex with numerous, alternating deep tidal channels and shoals in the
central bay, and broad, shallow platforms along the New Jersey and Delaware
margins. Ebb tidal currents, averaging 68 cm s"1, are stronger than the average
flood tidal current of 56 cm s"1 (Oostdam, 1971). Tidalcurrents movesediments
into and around in the bay's deepchannels, but significant transport of material
from the adjacent inner shelf to the bay margin has not been demonstrated.
Although tidal currents are one of the dominant physical forces acting in the
central portion of the bay, wind-generated wave actionhas a greatereffect along
the bay margins. In this paper, I show the internal structure of one channel and
shoal complex, discuss the related processes of sediment erosion and transport.
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and present evidence that the influenceof tidal transport may extend to within 1-
2 km of the shoreline.

Seismic Data

The U.S. Army Corps of Engineers (USACE), Philadelphia District,
commissioned a series of seismic surveys in Delaware Bay and along the
Atlantic coasts of Delaware and Cape May, New Jersey, to characterize the
sediment and shallow subsurface for several proposed public works projects.
These surveys were conducted in 1993 jointly by the Coastal Engineering
Research Center and Hydraulics Laboratory at the Waterways Experiment
Station. Four high-resolution(3.5 kHz) seismic reflection profiles were gathered
from the shallow platform along the southwestern margin of Delaware Bay to
identify borrow areas for a beach nourishment program planned for the
community of Broadkill Beach, Delaware.

High-resolution seismic profiles typically reveal bedding structures and other
geologic contacts within the upper 15-25 m of the sediment column. Reflections
are produced when the velocity of the seismic wave front changes, which is
caused by changes in lithology, degree of compaction or other density contrasts.
In addition to reflections from real surfaces, multiples also appear in seismic
profiles, often obscuring true events. Multiples are reflection events that mimic
primary reflections (such as the seafloor) but have undergone more than one
reflectionduring their travel from the energy source to the receiver.

Data Processing - Horizon-Flattening Procedure

The visual clarity and interpretability of single-channel, high-resolution seismic
reflection data are highly susceptible to noise imparted by ship motion. Post
processing of digital seismic data can often decrease the effects of other sources
of noise (e.g., signal reverberation or ringing, multiples, etc.), but the high-
frequency undulations caused by the ship's interaction with surface waves
usually remain unaffected. Throughout the USACE data set, reflections were
very difficult to trace laterally because of ship motion, which severely limits the
geologic interpretations and overall utility of the data for determining sand
resources.

A simple but time-intensive technique for removing the effects of ship motion,
horizon flattening, was developed and applied to all seismic profiles taken along
the southwestern margin of Delaware Bay (Honeycutt, 1997; Honeycutt et al„ in
prep.). In addition to aligning reflections from real events, features associated
with noise (multiples and ringing, primarily) became much easier to distinguish.
The vertical resolution of the data was also increased to approximately 0.25-0.5
m; small-scale structures previously unidentifiable in the raw data (e.g., ordinary
and trough crossbedding) became clearly visible. This processing procedure
permitted the visualization of the internal structure of one of the large tidal
shoals in Delaware Bay.
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Tidal Channel and Shoal Complexes

Character and Distribution

Several deep, subparallel channels separated by sand shoals cut the floor of
Delaware Bay. On average, tidal currents are strong enough to erode and
transport sand, silt, and mud throughout the deep, central portions of the bay
(Oostdam, 1971; Knebel, 1989). Scour by reversing tidal currents is generally
thought to be responsible for forming the Baymouth Channel, which is in excess
of 40 m (130 ft) deep. Smaller channel and shoal complexes extend radially
from the mouth of the bay to within several kilometers of the shoreline. The
USACE seismic survey crossed the Broadkill Slough tidal channel and an
unnamed pair of shoals located 4 km east of the mourn of the Mispillion River
(Figures 1 and 2).
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Figure 1: Study area along the southwestern marginof Delaware Bay, outlined with
box. Detailedbathymetry foruic study area is shown in Figure 2.
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Weil Model of Tidal-Channel and Shoal Evolution

Weil and others (1975; Weil, 1976,1977) proposed that the linearsand shoals in
Delaware Bay formed as subaqueous tidal levees. Seismic data and cores from
Joe Rogger, Lower Middle, and Crow shoals show that the channels are formed
by tidal currents eroding in a headward direction into the broad, shallow margins
(Weil, 1976) (Fig. 3). Sandsremoved from the channels are deposited along its
margins, where current velocity decreases and competency is diminished. That
is, the shoals represent subaqueous tidal levees, the locations of which are
influenced by tidal currents flooding and draining the extensive shallow areas.
According to the model, tidal currents cut downward into a pre-existing surface,
depositing sands as shoals above this same older unit.
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Figure 2: Bathymetry of study area, offshore Mispillion River and jetty, Delaware Bay.
USACE tracklincsin white with I km spacing. Seismic section al the head of Broadkill
Slough, shown in Figure3, is outlined in black (DP23). Contour interval is 2 m fromO m
to -12 m, 4 m from -12 m to -52 m. Illumination for the shading effect is Gram the
northeast.

USACE Seismic Reflection Data

The horizon-flattening procedure provided a clear image of the internal
structure of the Broadkill Slough channel and shoal complex (Fig. 4). The
seismic profile shows that the shoal sands were deposited above the shoreface
ravinement disconformity, with distinct, large-scale crossbedding dipping
towards the adjacent channel (Fig. 4). The shoreface ravinement is a horizontal
or nearly horizontal surface created by erosion of the shoreface during sea-level
rise. Contrary to the Weil (1976) model, tidal current erosion in the adjacent
trough has not downcut through the ravinement surface. The sediment above
the shoreface ravinement is very thin; however, the ringing in the seafloor return
precludes a precise determination of the thickness of this unit. Data from the
parallel profiles show that the size of the shoal decreases toward shore and the
thickness of the channel sediments above the ravinement decreases slightly,
suggesting that the complex is forming in an up-bay or shoreward direction.

Figure 3: Weil (1976) model for the formation of linear sand shoals by headword erosion
of tidal channels and ovcrbank-typc deposition of fine-grained sediments.
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Discussion: Sediment Transport Processes and Implications

It is difficult to determine from the seismic profile alone where erosion and
deposition are occurring along the tidal channel. Erosion may be occurring
along the channel margins, with deposition taking place in the base of the
troughs and on top of the shoal crests. High-resolution side-scan sonar images
showing the distribution and orientation of bedforms, combined with acoustic
Doppler current profiling (ADCP), would provide the data necessary to pinpoint
the actual zones oferosion.

The Broadkill Slough channel and shoal complex extends to within several
kilometers of the active shoreface. Several locations along Delaware's shallow,
nearshore zone have been proposed as disposal sites for material from the
planned dredging of the main shipping channel. The erosion by tidal currents
occurring in such close proximity to shore could have important implications for
resuspension and transport of sediments, such as the dredge spoil or sediment-
borne contaminants. The findings presented here also suggest that tidal current
transport should be considered with longshore and cross-shore processes when
evaluating the littoral sediment budget. When designating areas for sublittoral
placement of beach nourishment sands, sediment transport either on- or offshore
at the heads of these complexes could affect the lifetime of the project, for better
or for worse.

Conclusions

Post-processing of high-resolution seismic data with the horizon-flattening
technique has permitted the validation of the Weil (1976) model for the
formation of tidal channel and shoal complexes in Delaware Bay. Questions
remain as to the precise zones of erosion within the channels, but additional
ADCP and side-scan sonar data could resolve most of the outstanding issues.
The proximity of these complexes to the shoreline and the littoral transport
system makes the consideration of tidal current transport essential when
determining sediment sources and sinks.
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Figure 4: Seismic reflection profile and interpreted section for tidal shoal northeast of Broadkill
Slough. Cross-bedding dipping towards adjacent channel is visible within the shoal. Shoal sands
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Abstract

FollowingHurricane Hugoin September 1989,the South Carolina Office of Ocean
and Coastal Resource Management (OCRM) staff was required toassess storm impact
damage in beachfront areas in accordance withtheprovisions of the Beachfront
Management Act. OCRM staffhad toquickly decide irstructures were "Destroyed
Beyond Repair" (DBR). This process was severely hindered when field inspectors
could notorient themselves onthe pre-storm orthophotographs. Inaddition, OCRM
didnothavea record of existing structures before thestorm, andlacked detailed
cadastral information for beachfront parcels. These problems caused delays in
implementing the setback provisions and prevented property owners from making
sounddecisions regarding rebuilding damaged structures.

Since Hurricane Hugo, OCRMhasdeveloped a GISdatabase for thebeachfront that
includes adigital planimetric map orthe beachfront, attributed digital cadastral point
data, hard copyerosion control structure inventory, and photographs orallbeachfront
structures. Thegoal of thecurrent project is torefine theexisting post-storm recovery
plan using this GIS database to better facilitate fast decisions and notification to the
public on thecondition of beachfront structures aftera major storm. Several elements
of the project willenhance thepost-storm recovery process. These include digital-
ortho basemaps, adigital photographic structure inventory, updated cadastral and
erosion control inventory data linked toparcel maps, GPS data used asagraphically
represented damage report, andtemplates for hard copymapproduction.

Introduction

Immediately after Hurricane Hugoin September 1989,South CarolinaOffice of
Ocean and Coastal Resource Management (OCRM) field personnel were
required to assess stormimpact damage in beachfront areasof SouthCarolina.
Inaccordance with the provisions of the Beachfront Management Act(BMA),
damageassessments were performed on habitable structures and erosion control
devices ona lot bylotbasis. OCRM used these analyses to determine which
structures the agency would allow to remain where theystood before the storm,
and those that OCRM would require to be relocated landward of their pre-storm
positions. If a habitable structure or erosion control device was determined to be
"Destroyed Beyond Repair (DBR)", it was subject to thesetback provisions of
the BMA. This is a cornerstone concept of theStateof SouthCarolina's
oceanfront retreat policy.

In 1988, OCRM produced a setof large scale (1:100) orthophotographs of the
developed beachfront, documenting theexact positions of existing structures
and natural features. Thesegeo-referenced aerial photographic images of the
beachfrontalso show the delineationof the jurisdictional Baselines and Setback
Lines. After Hurricane Hugo, theorthos were used toassist with post-storm in
field damage assessments. Because the impact of thestorm dramatically
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changed the landscape, the images on the orthos did not reflect the conditions
the staffencountered on the ground. OCRM field personnel frequently became
disorientated in areas of severe devastation. This disorientation slowed the flow
of information from the field todecision makers toaffected property owners, the
general public, andvarious state and local government agencies.

To complicate the situation further, reliable inventories documenting the pre-
stormcharacteristics of the structures had notbeencompleted. Photographs of
all structures within the Setback Area would have been invaluable in
documenting the pre-stormconfigurations,especially for erosion control
devices. Current cadastral data for beachfront structures was also not
immediatelyavailable, causing delays in determining property ownership.

Forhabitable structures, OCRM based the DBR assessments upona formula
that computed the amount of structural damage relative to the assessed value of
the structure. Forerosioncontroldevices, OCRM computed the amount of
damage relative to the pre-storm structural condition. All structural property
fell into threecategories: DBR, not DBR, and those structures not easily
classified. In most cases, it was relatively easy for OCRM staff to examine
structures in the field and determine which property fell into the first two
categories. Property in the thirdcategory neededa time-consuming, detailed
structural analysisto make a DBR determination. These analyseswere done by
private insurance adjusters under contract with OCRM. Organizing and
directing the efforts of the individuals doing the detailed analyseswas another
task that took considerable time.

OCRM needed the results of the damage assessments to inform beachfront
property owners if they were affected by the setback provisions of the BMA.
Until these assessments were completed, property owners had little choice but to
delay making extensive repairs to structures within the Setback Area. Because
of the complexity of the damage assessment process, individual landowners
were often unsure of their structure's status for weeks after the hurricane

devastated the coast.

These problems caused delays in implementing the setback provisions of the
Beachfront Management Act, and they prevented propertyowners from making
sound decisions regarding rebuilding damaged structures.

The severity of the time delay problem can not be overstated. Property owners
need to know what they can and cannot do within the Setback Area. Delays in
disseminating information to affected individuals creates a hostile environment
for OCRM in dealing with the situation. Serious economic mistakes can be
made by property owners if they do not understand the restrictions that will be
placed upon them by the BMA.

Since Hurricane Hugo, OCRM has developed a GIS database for the beachfront
that includes a digital planimetric map of the beachfront (derived from a 1993
orthophoto reflight), attributed digital files containing information about parcel
ownership (TMS number, owner's name and mailing address, square footage,
assessed value of the structures, etc.), hardcopy files of information about
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erosion control structures (length, height, type of construction material, etc.),
and photographs of all structures within the beachfront critical areas.

Project Elements

The goal of this project is to develop a method to more efficiently manage the
OCRM post-hurricane redevelopmentefforts using GIS and GPS technology.
The project includes several tasks:

• Complete digital imagery for the entire developed beachfront or South Carolina will be
used as a base image for this project This involves the digitization and rectification of
the latestOCRM aerialphotographset

• A digital photographic inventory of individual beachfront structures willbe kept up to
dateandhot-linked to parcels andcadastral information in an ArcView Project.

• Erosioncontrol structureinventory will also be updated and linked to the cadastraldata
by tax map number. Updated cadastral data,containingTMS number, owner's name and
mailing address, square footage,assessed value of structure,etc., will be obtained with
cooperativeefforts from each coastalcounty. A mechanism for future updates will be
established between OCRM and county tax assessors that will enable an electronic file
transfer of data.

• A data dictionary will be created for hand held GPS units that will enable OCRM staff
to collect geographic positiondataon damagedstructures while entering in the damage
status. This GPS datawill be addedas a separate theme to the post-stormArcView
Projectand will serve as a graphically represented damagereport.

• Templates for hard copy map production will be developed for post-disaster use in the
field.

Methods

An ArcView Project will be developed that will coordinate all of the various
elements of the program (Figure 1). 1993Digital orthophotographs are in the
process of being scanned and geo-rectified to be used as a basemap for this
ArcView Project (Figure 1A).

A system will be developed that will allow OCRM staff to go into the field and
quickly collect basic triageddataconcerning the structural damage that has
occurred after another hurricane strike. This will involve first cut

determinations identifying those structures obviously DBR, those obviously not
DBR, and those that will need the detailed damage assessments during the
second cut. This system will to be able to display the data as an overlay data
layer in an ArcView Project. It also will have the ability to print hard copy
maps showing the three post disaster damage assessment classifications, street
addresses, and other pertinent information. These maps would be invaluable in
directing the OCRM post disaster damage assessment teams to beachfront lots
needing the second cut detailed damage assessments.

The goals of the project can be accomplished, in part, by using GPS equipment
to solve the post storm disorientation problem, while simultaneously collecting
and storing the first cut damage assessment information. The GPS will allow
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the staff to collectthe first cutdata without having to be mindfulof theirexact
orientation with the orthophotographs. The system will useTrimble
Geoexplorer II GPSreceivers to quickly field collect triaged damage
assessment data(DBR, not DBR, or"needs in depth follow up assessment"). A
datadictionary will to be developed for the datalogger that will serve as a
template for the threedata categories. After the data is field collected(Figure
2A) and stored in the datalogger, it is to be downloaded to the GIS, and then
displayedas an overlaydata layerto theexistingGIS planimetric map (Figure
2B).

Templates for printinghardcopy maps showing the resultsof the assessments
will be developed so this information canbe distributed to interested parties.

The status of the existing pre-stormstructure inventory also will be assessed.
The inventory will be consolidated and integrated into the GIS. There are three
parts of this inventory: 1.) photographic records of each structure in the Setback
Zone; 2.) tabular records describing the height, length, and construction material
oferosion controldevices; 3.) anddigital attributes foreach parcel on the
planimetric line map showing owner's name, mailing address, street address,
etc. All of these parts will be incorporated into the pre-storminventory by
attributingthe tables and photographic recordsto the existing planimetric map
features in the GIS (Figure 1). In part, this task will include analysisof the
currency of the existing propertyownership information, and exploration of
methodologies to efficiently update this section of the database. This will
include establishing a cooperative agreement with each of the coastal counties to
obtain updated planimetricand cadastral parcel data from the tax assessors on a
regular basis. This cadastraldata will be linked to individual parcels, giving
accurate ownership information (Figure1C).

In addition,the existing erosioncontrolstructure inventory will be incorporated
into the GIS. This will involve using a digital hand held camerato produce pre-
storm image files of structures(and / or scanningthe existing hard copy ground
prints), and then hot-linking these digital photographic files to the planimetric
base map that OCRM previously developed from the ortho base (Figure IB).
Also, the tabular information describing the type of construction, the length, the
height, and the condition of the existing erosion control structures will be linked
to both the planimetric map and the cadastral data (Figure ID).

Expected Results

This system will increaseefficiency in OCRM's hazardmitigation efforts by
such improving the flow of information from the field assessors to the decision
makers, and then to the affected property owners and others involved with the
post storm recovery effort. OCRM will be able to act more quickly and
precisely than in the past, thereby ensuring that the policiesof the Beachfront
Management Act areeffectively appliedto the redevelopmenteffort. As a
result, affected beachfront property owners will be able to begin their recovery
efforts quicker and with more certainty of purpose.
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This project will develop and implement a coastal hazard mitigation information
management system, as well as apply and refine existing coastal management
techniques by building upon the OCRM GIS that was developed after Hurricane
Hugo. It is the intent of OCRM to produce documentation of the methodologies
developed and to transfer this to any agency that may request assistance. Any
coastal state has the potential for a hurricane strike, and this project should be of
assistance in resolving some specific management problems that will be
encountered after the disaster.

Douglas C Marcy NOAA Coastal Management Fellow
South Carolina Office of Ocean and Coastal

Resource Management
1362 McMillan Avenue, Suite 400
Charleston.SC 29405
(803) 744-5838 fax: (803) 744-5847
marcydc@chastn86.dhec.state.sc.us
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Figure 1. Using GIS to Link Cadastral and Structural Inventory Datato Planimetric Parcel Data.
(A) ArcView ProjectCombines DigitalOrtho Images. Planimetric Parcel Data, (B) Hot-Linked
Photographic InventoryData.(C) LinkedTabular Cadastral Data, and(D) Linked ErosionControl
Devicedatato forma powerfulpost-storm recovery tool that will improve the flow of information
from in-the-field damage assessments to property owners.
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stormGIS project as a graphically represented damage report (B). This procedure solves
the orientation problemoften encountered duringpost-storm recovery.



Minding the Coast: Its Everybody'sBusiness
Proceedings ofthe 16"" International Conference of
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Coastal Habitat Protection and Restoration in New York State

Nancy L. Niedowski
NOAA CoastalManagement Fellow

Abstract

The NewYork State(NYS) Coastal Management Program (CMP), developed pursuant to
the federal Coastal Zone Management Act of 1972, as amended, and approved by the
U.S. Department of Commerce on September 30, 1982, has as its basis 44 policies.
Policy Seven states that"significant coastal fish andwildlife habitats will be protected,
preserved, and, where practical, restored so as to maintain theirviability as habitats." To
help implement this policy, 245 siteswere identified throughout New York State by the
Departmentor Environmental Conservation (DEC),anddesignated as SignificantCoastal
Fish andWildlife Habitats (SCFWH) by the Department of State (DOS). This project
includestwo componentsbasedon PolicySeven of the NYS CMP.

First, an update of the SCFWH narratives for the Peconic Bays region or Long Island will
be conducted. The narrative documents for SCFWHs on Long Island have not been
updated since their original designation in 1987. Post-1987 biological data and
documentation will, therefore, be gathered from appropriate naturalresource agencies as
well as local governments, and assimilated into the evaluative rating protocol used to
designate SCFWHs. Based on new data and local input, modifications to SCFWH
boundaries will also be considered. The text or the narratives will be edited to include

further description or generic habitat types, and an improved discussion of impact
assessment.

Second, policy guidelines for the restoration of marine coastal habitat, as well as a
monitoring protocol for this initiative, will be formulated. To date, DOS has focused its
management efforts on the protection and preservation components of Policy Seven.
Implementation of the restoration component of this policy has not been formally
undertaken. This component involves the development of a framework for habitat
restoration that will be useful to NYS and local governments, and other states in the
North Atlantic region. In addition, the design or a protocol to monitor the status or
restoration projects is essential if the State is to maximize the success or individual
projects,and or theircumulative benefits to New York State's marinecoast.

Introduction

Coastal Management in New York State

The Coastal Management Program (CMP) for the State of New York was
approved by the U.S. Secretary of Commerce pursuant to Section 306 of the
federal Coastal Zone Management Act of 1972 on September 30, 1982.
Enabling legislation for the CMP is found in Article 42 of NYS Executive Law.
The CMP articulates forty-four policies with which all federal and direct state
agency actions affecting land and water uses and natural resources of the State's
coastal zone must be consistent. These policies are implemented through a
number of State regulatory authorities, including the Waterfront Revitalization
of Coastal Areas and Inland Waterways Act (Executive Law, Article 42), the
State Environmental Quality Review Act (Environmental Conservation Law,
Article 8), and the Tidal and Freshwater Wetlands Acts (Environmental
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Conservation Law, Articles 24 and 25). The formulation of the CMP was based
upon the recognition of a number of coastal problems and opportunities, among
which was a realization that habitats for the fish and wildlife resources of New

York State were being lost. This problem is specifically addressed by Policy
Seven of the CMP: "Significant coastal fish and wildlife habitats will be
protected, preserved, and, where practical restored so as to maintain their
viability as habitats."

Significant Coastal Fish & Wildlife Habitats

Policy Seven is in part implemented through the designation of Significant
Coastal Fish and Wildlife Habitats (SCFWH), a joint process undertaken by the
NYS Department of State (DOS) and the NYS Department of Environmental
Conservation (DEC). The designation of an SCFWH encompasses two major
tasks: 1) rating the significance of potential sites, upon which their ultimate
designation is based; and 2) preparing a narrative to accompany each site, which
describes the habitat, its fish and wildlife values, the parameters to be considered
in assessing potential impacts to the site, and a suite of generic activities most
likely to createdetrimental impacts to the site.

The rating protocol, developed by NYS DEC, scores potential sites separately
for five criteria: Population Level (PL), Species Vulnerability (SV), Ecosystem
Rarity (ER), Human Use (HU), and Replaceability (R). Each category is
assigned a dimensionless site-specific value, based on existing biological or
other data, which can then be added and/or multiplied to obtain the Habitat
Index (HI). The relationships are as follows:

HI = ER + SV + HU + PL

Significance = HI x R

The threshold for designation is a Significance value of > 15.5. Alternatively, a
habitat with any individual criterion having a value > 15.5, after multiplication
by the R value, will also qualify for designation. Narratives are subsequently
prepared for sites fulfilling these designation criteria. A total of 245 SCFWH
sitesthroughout the State of New York havebeendesignated by DOS.

Habitat Restoration

The restoration component of Policy Seven is currently implemented at the state
level through several mechanisms. Opportunities for restoration exist through
the Clean Water/Clean Air Bond Act and the Environmental Protection Fund
(EPF). EPF funding awards administered by DOS are geared toward assisting
coastal municipalities in planning and implementing coastal management
initiatives, including habitat restoration. The Department of Environmental
Conservation; Department of Agriculture and Markets; and Office of Parks,
Recreation and Historic Preservation also administer EPF monies.

The $1.75 billion Clean Water/Clean Air BondAct passed in 1996. These funds
are dispensed for five categories of projects, including water quality
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improvement projects (this category contains the aquatic habitat restoration
subcategory). Bond Act monies are administered jointly by DOS, DEC,
Department of Agriculture and Markets, and the Environmental Facilities
Corporation. Counties, cities, towns, villages, school districts, public benefit
corporations, Native American tribes, county soil and water conservation
districts, and some nonprofit corporations and state agencies are among those
eligible for Bond Act funding.

In addition to these funding sources, restoration projectshave been implemented
through EPA's National Estuary Program (Long Island Sound Study, New
York/New Jersey Harbor Estuary Program); through Local Waterfront
Revitalization Programs (Town of Smithtown, Villages of Head-of-the-Harbor
and Nissequogue); and through local funding mechanisms (Town of
Southampton, New York City).

Scope of fellowship work:
SCFWH Updates

The SCFWH designations, the earliest of which were accomplished in 1987,
may, from time to time, be updated. There are no formal guidelines in state
legislation governing the procedure for updating SCFWHs. Therefore, the
development of guidelines for updating SCFWH designations was identified by
DOS as a valuable contribution to the state's CMP. The guidelines will be
accomplished as part of the effort in updating the SCFWHs in the Peconics
region of Long Island, which were first designated in 1987. There are 38
designated SCFWHs in this region, out of approximately 100 SCFWH sites on
Long Island as a whole.

Improving the language contained in the habitat narratives addressing potential
detrimental impacts to designated habitats and the activities that maycause such
impacts will also be undertaken. In addition, including generic, benchmark
descriptions of critical habitat types and their values in the narratives will
enhance the habitat-oriented approach to preservation and protection.

Restoration Policy and Monitoring Guidelines

State-level guidelines for habitat restoration are minimal. Additionally, basic
protocols for monitoring restoration projects funded or regulated by the state do
not exist. Developing these protocols is especially critical in NYS, where
projects varying in scope and purpose are being planned and implemented by
disparate entities. Further, evaluation of the regulatory framework in which
restoration occurs will allow the identification of actions aiding restoration.

Finally, updating the SCFWH narratives will involve incorporation of
information about habitat- and site-specificrestoration potential and employable
techniques. It is possible that some SCFWHs may be identified in the narratives
as possible reference sites for certain types of habitat restoration; a discussion of
site-specific benchmark characteristics and management techniques designed to
preserve or restore them wouldtherefore be appropriate.
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Methods:

SCFWH Updates

Updating the habitat narratives is based first and foremost upon the solicitation
of data and input from appropriate federal, state, and local governments.
Concurrent with information solicitation, descriptions of generic habitat types
are beingdrafted. The current listof habitat descriptions to be included is:

submerged aquatic vegetation
marine shallows

freshwater wetlands

tidal wetlands

beaches and dunes

intertidal flats

cliffs and bluffs

rocky intertidal zone
estuarine embayments
riverine habitat and migratory corridors
coastal forests

coastal grasslands
dredged materialdisposal areas

These descriptionswill be based largelyon documents and publications from the
NYS Natural HeritageProgram; the Long Island Sound Study; and the U.S. Fish
and Wildlife Service.

Generic impact descriptions will also be drafted concurrent with information
solicitation. A tentative list of impacts to be discussed includes:

changes in water quality parameters (salinity, temperature,
oxygen content, contaminant and nutrient concentrations)
changes in soil parameters (salinity, oxygen content,

compaction)
turbidity
hydrologic modifications
physical disturbance of habitat
disturbance of resident species

Coastal uses and activities causing such impacts that may be discussed include:

dredging
dredged material disposal
docks

shoreline stabilization structures

marinas

artificial reefs

aquaculture
commercial fishing
golf courses
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recreational watersports
swimming pools
wastewater treatment facilities

building and development
increasesin impervious surfaces
soil compaction
clearing of vegetation

Data and information received will be used to recompute the significance
ranking of each Peconics region SCFWH, edit the location descriptions and
discussions of fish and wildlife values, and examine the appropriateness of the
existingsite boundaries. New sitemaps will be created for allupdated Peconics
region sites using GIS technology. Updated narratives will be subject to both
internal and external review prior to initiating the State Environmental Quality
Review Act (SEQRA) process. The updated narratives will be sent to all
interested parties at the end of the process.

Restoration Policy and Monitoring Guidelines

Developmentof recommended restoration policyand monitoring guidelines will
occur primarily through coordination with other agencies and initiatives,
including the Habitat Restoration Workgroup of the Peconic Estuary Program
and the NY/NJ Harbor Estuary Program. Another important activity will be
participation in NYS DEC focus groups for the development of restoration
policy and guidelines.

To date, a monitoring protocol has been drafted for restoration projects in tidal
wetlands. Development of additional habitat-specific protocols, based on the
generic habitat types listed above, is expected to follow. These draft protocols
will be initially tested by incorporation into upcoming Bond Act and
Environmental Protection Fund projects.

Discussion:

Protection and restoration activities cannot optimize overall habitat benefit when
planned and implemented independently. Identification of cost-effective and
likely-to-succeed restoration initiatives will clarify by contrast habitat types and
specific locations which are best served through protection and preservation.
Constraints on the ability to protect and preserve portions of the coastal
landscape should in turn be examined for planning and allocating restoration
resources and determining areas most in need of research.

SCFWHs are a successful example of shifting our environmental management
paradigm away from species-specific efforts toward a more holistic perspective.
Managing resources under the "endangered species" paradigm has always been
difficult in coastal and marine systems, where a variety of highly migratory
animals, such as finfish and waterfowl, congregate annually or seasonally.
Political boundaries used in protection and management initiatives are not
honored by individual animals; nor is it feasible for us to track and protect
individual animals. Recently, problems like these were formally acknowledged
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by the National Marine Fisheries Service (NMFS), which has shifted its
management focus from single species to "Essential Fisheries Habitat."

However, the SCFWH narratives need to be improved to provide for adequate
evaluation of activities in or near the designated habitats. In particular,
information about what types of proposed actions may be detrimental at a
particular site, and potential strategies available to mitigate the effects of
unavoidable projects is needed. Additional information is needed for many
indigenous species groups and natural communities; e.g., near-shore fisheries,
marine mammals, sea turtles, and macroinvertebrates. Adding impact
assessment language and characterizations of benchmark habitats will improve
the utility of the SCFWHs. However, the paucity of available data limits the
ability to discuss and make recommendations about underrepresented species
groups and communities.

The limitations on our ability to protect significant habitats, combined with
historic impacts throughout the landscape, highlight the need for additional
efforts towards the restoration of natural areas. Despite the many projects which
have been and are being conducted, there is a need for overall restoration policy
and guidelines. This need includes articulation of consistent definitions for
restoration and related activities, of restoration goals, of project identification
and selection criteria, and formulation of monitoring programs both for
restoration projects and post-project evaluation of success.

Current state-level restoration activities are accomplished through aquatic
habitat restoration projects using Clean Water/Clean Air Bond Act funds. Local
habitat restoration projects are funded under the Environmental Protection Fund
(EPF). Regional restoration efforts are also underway. As an example, three
estuaries in the marine coastal area of New York State have been incorporated
intoEPA's National Estuary Program (NEP)-the New York/New Jersey Harbor
Estuary Program (HEP), the Peconic Estuary Program (PEP), and the Long
Island Sound Study (LISS). Each program includes, or is developing, area
habitat restoration plans which identify and prioritize potential projects. Finally,
several important restoration initiatives have been undertaken at the local level
by the City of New York Parks & Recreation Department, using compensatory
monies underthe Oil Pollution Act (OPA, 1990), amongother funds.

Clearly, these disparate efforts are occurring on different time frames, spatial
scales, and with different goals and objectives; they are associated with different
levels of expertise. All these factors haveimplications for project prioritization,
selection of success criteria, and development of a monitoring program, and are
themselves interrelated. For example, the goals of a restoration project will
often be different depending on the time frame of reference. An immediate goal
may be stabilization of substrates, while medium term goals may revolve around
the restoration of native plant communities and the provision of habitat, and
even longer term goals focus on enhancing the overall diversity of habitat types
in the region. Concurrently, the goals just enumerated are associated with
different spatial scales: while the stabilization of substrate and restoration of
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habitat occur at the site itself, the enhancement of overall diversity is viewed
from a regional perspective. This simple example exhibits the multidimensional
nature of a single restoration initiative, and the fundamental impossibility of
completely isolating the single restoration initiative from considerations at a
largerscale.

To fully achieve the goal of Policy Seven of the NYS CMP, therefore, it is
imperative that current efforts be better coordinated to fit into an overall
restoration framework. This is especially true for those projectssupportedby
the state through the NYS Clean Water/Clean Air Bond Act and EPF. The NYS
Department of Environmental Conservation (DEC) and Department of State
(DOS) have begun joint formulation of such a framework, coordinatedto a great
extent by the author's fellowship work. DECis currently forming focus groups
in both its Hudson Valley and Long Island jurisdictions to articulate appropriate
definitions, general restoration policy, and project selection and success criteria.
Also, the 1997 and 1998 rounds of Bond Act aquatic habitat restoration projects,
jointly administered by the two agencies, will be used to test the feasibility of
basic monitoring requirements developed as part of the author's fellowship
project.

Nancy L. Niedowski NYS Department of State
Division of Coastal Resources

41 State Street

Albany, NY 12231-0001 USA
Ph (518)474-6000
Fax (518) 473-2464
Email nniedows@dos.state.ny.us
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