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all vessel injuries:

Mounding (head-type) Corals



pical Small Vessel Injuries:



Large vessels make large injuries...




Spur and groove coral formation flattened

by large commercial vesse/



How are reports of problems
received and handled ?




How FKNMS receives notification:

e FFWCC dispatch in majority of cases

e QOccasionally USCG notifies

e FPS and NPS, in certain circumstances

* Directly from salvors responding to vessel in distress
e Charter boat operators (diving, fishing, tour, etc.)

* Private individuals

How FKNMS handles problem:

Depending on the nature of the injury (size, severity,
other circumstances, FKNMS Assessment
Biologists and resource managers will respond
Immediately or visit the injury site as soon as
possible (with orientation from responding FFWCC
LEO) to conduct injury assessment
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and if so, how is it
handled?



Coordination with other agencies:

* |n every Sanctuary resource injury situation,
coordination with FFWCC

* |n some cases, coordination w/ USCG
(especially oil spill or threat thereof)

e (QOccasionally, coordination with adjacent
National and State Parks

Coordination handled through:

o Communication
* Playing nice with
others



IThe need for injury assessments on coral reefs

e Documentation of impacts to marine resources for
MPA management purposes (eg., natural vs. human
perturbations and identifying areas for additional/better
channel marking)

e Critical for determination of extent of new impacts
in grounding “hotspots” (superimposed injuries)

e Support for law enforcement/legal actions
® Quantification of injury for primary restoration planning

¢ Baseline data for development of future monitoring efforts



3 types of action that can be taken
against a responsible party:

Enforcement Actions (civil penalties) -

e Summary settlements - <1m¢ coral or <
10n¥ seagrass

e Section 307’s - formulaic, based on civil
penalty schedule

Natural Resource Damage Action (NRDA)
claims



Whenever a grounding occurs within a national
marine sanctuary, NOAA can seek damages to

cover response, injury and damage assessment,
restoration and replacement of the damaged

habitat or acquisition of equivalent habitat, an
compensation of the public for the value of
damaged resources until full recovery.




oal of the NOAA/FDEP Coral 312
am:

lo prepare rapid, cost-effective, litigation-quality
claims for injuries to coral resources resulting
from vessel groundings and other mechanical
Injuries, and to implement the restoration and
monitoring of coral reef ecosystem injuries




The Coral 312 Program uses an interdisciplinary
team of biologists, economists, lawyers, and
resource managers to assess and recover natural
resource damages from the vessel owner/operator
who cause these injuries. The funds collected are
then used to Implement the restoration of and
monitor restored coral reef ecosystems



e Coral 312 Program assessment protocol
Includes the following steps:

® Field assessment
e Application of injury recovery trajectories

e Application of an ecological service-scaling
model (HEA)




Coral Reef Injury Assessment Flow Chart

Trustee Agency Notified of Incident (Grounding or Anchoring)

Notification may come from law enforcement patrol officers/ park rangers, agency
biologists, towing and salvage service operators, local fishing / diving charter boat

captains, private citizens, etc.

Incident Response Personnel Dispatched to Incident Site
Response team may consist of law enforcement personnel, park rangers and / or
biological assessment staff. If law enforcement are typically first on-scene, they
should direct or escort assessment biologists to site as soon as possible so that
preliminary assessment can begin promptly. If circumstances dictate immediate
removal of vessel before arrival of assessment staff, initial response personnel
should get dGPS coordinates of site and vessel’s position while still aground,
photo document vessel (and injury if feasible), and mark the site with surface
buoys; provide this information to assessment staff as quickly as possible. It is
preferable that an individual from the initial response effort also escort/ direct
assessment staff to site and provide them orientation to key injury features.

Vessel Still Aground/Anchored
* Get dGPS coordinates of injury site and vessel's
(bow and stern for large vessel)/ anchor’s position
* Photo/ video document vessel on-site
* Mark site with reference buoys

Conduct Preliminary Assessment

Vessel Removed from Site
Initial swim-through of site:

* determine boundaries of site;
(georeference with dGPS coordinates)
* locate all injuries within site

* identify all species impacted

+ identify injury types

* identify corals for triage

! |
| l
| Conduct Primary Assessment [

(" Large Vessel Grounding )

* Install permanent/ semi-permanent monuments (cemented or
securely driven-in stakes, eyebolts, etc) at distal ends of injury and at
appropriate infervals in befween; install other monuments to mark
significant injury features ouflying main injury area if necessary

* Establish metrically-incremented baseline transect(s); note length
and compass heading of line(s)

* Qualitative photo/video documentation of injuries, following and
referencing baseline(s) through site

* If needed, vertical, scaled photography or hand measurement of
smaller or more intermittent injuries

* Determine for live coral and other relevant species within injury
‘boundaries and immediately adjacent unimpacted reference area:

1. total % live component cover
2. relative abundances of component species

* Quantify injuries by making manual field measurements of
injuries (eg., the “fishbone” method, quadrats, ete.) or call for aerial

photography if injuries are extensive (usually, but not always,
warranted only for large vessel injuries) and it is feasible to do so. y

7 N
Small Vessel Grounding

* Establish metrically-incremented baseline transect(s); note length

and compass heading of line(s)

* Qualitative photo/video documentation of injuries, following

and referencing baseline(s) through site

= If needed, vertical, scaled photography or hand measurement of

smaller or more intermittent injuries

’farge Vessel Grounding )
= Initial swim-through of site

1. determine boundaries of site; get dGPS coordinates

2. locate all injuries within site

3. photo/video document injuries (while they are “fresh”)
* Use navigation info from operator, electronics, or charts used on
grounded vessel to determine if vessel's path may have caused

other injuries nearby

* Ground-truth those area for additional injuries

= Call for aerial photos if size of injury warrants {(especially in cases

where vessel removal will likely result in significant secondary

injury; may help locate additional injuries not found during in-
Qv.lte-r inspection of site) y/

Small Vessel Grounding

* Initial swim-through of site

1. determine boundaries of site; get d GPS coordinates

2. locate all injuries within site

3. photo/ video document injuries (while they are “fresh”)

* Use navigation info from operator, electronics, or charts used on
grounded vessel to determine if vessel's path may have caused
other injuries nearby.

* Ground-truth those area for additional injuries

Large Vessel Anchoring

Initial swim-through of site:

1. determine boundaries of site; get AGPS coordinates

2. locate all injuries within site

3. photo/video document injuries (while they are “fresh”)

Evaluation of site to determine vessel/anchor removal path that poses least
threat of additional injury

Vessel/Anchor Removal Recommendations

* Determine for live coral and other relevant species within injury
boundaries and immediately adjacent unimpacted reference area:

1. total % live component cover

2. relative abundances of component species
* Quantity injuries by making manual field measurements of
injuries (eg,, the “fishbone” method, quadrats, etc) or call for aerial
photography if injuries are extensive (usually, but not always,
warranted only for large vessel injuries) and it is feasible to do so.

_

-

Essentially same as large vessel grounding, but without aerial
photography component, unless incident occurred in very shallow
\Hor exceptionally clear water (both rare scenarios)

Large Vessel Anchoring

Aerial Photography (if warranted/feasible)

* Install high visibility, meter(+)-diameter aerial photo targets
(Minimum of 4 control points recommended for georectification in GIS)
* Georeference targets with dGPS (get distances and compass headings
between targets also if no GIS will be used to analyze photos

* Coordinate aerial photo shoot

* Analyze photos digitally (GIS or CAD method) or manually (graph

paper method)

/_Produce Final Report to Include

* Incident documentation (Vessel name, owner, operator, dGPS
coordinates of site, etc.)

* Geographic location of injury site on regional map/ chart

* Scaled and correctly oriented basemap / diagram of injury site

=

* Site characterization (within injury and adjacent unimpacted

area)

* Size of injury areas as determined by field measurements and/ or

digital analysis of aerial photos

* Copies of all still photos/ video of site

* Discussion of assessment methodologies

* Discussion of physical nature of injuries

* Recommendations for further emergency restabilization efforts
\' Any other relevant observations

o
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GROUNDING TRACK MAFPING

Master Transect Line-
Metric fiberglass tape
(pull very tight)

The Hudson "Fishbone"
Grid System

A simple technique for rapid

assessment of vessel grounding

injury to reefs and seagrass beds

Grounding
injury

Add extra arm for
cross (+) if needed

Hook to attach meter
measuring tape

1 X3 pve | \
K PVC Pipe 90° Angle Indicator
This device is placed on master (center) stake
transect line to provide accurate S0 degree
alignment at one meter intervals to measure
extent of reef/seagrass bed damage out from
center line, A cross (+) can also be made
TP to speed measurements.

Cut to sl

ip aver
master nns’:U

Figure 1

Master transect



Buoys and Stakes for Temporary, Long
Term and Permanent Site Marking



GROUNDING TRACK MAPPING

Master Transect Line-
Metric fiberglass tape
(pull very tight)

The Hudson "Fishbone™
Grid System

A simple technigue for rapid

assessment of vessel grounding

injury to reefs and seagrass beds

Grounding
injury

Add extra arm for
cross (+) if needed

Heok to attach meter
measuring tape

PVC "tes"

1/2" X36' PVC |5

This device is placed on master (center)
transect line to provide accurate 90 degree
alignment at one meter intervals to measure
extent of reef/seagrass bed damage out from
center line. A cross (+) can also be made

to speed measurements.

Cut to slip over T

master tra nsect\lini’)

Figure 1

PVC Pipe 90° Angle Indicator Master transect

stake



Measurement/Mapping of
Intermittent Coral Injury
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Linear video image collage
® RavenView

Point count analysis of
single frame from video
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Aerial photo analysis
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e A thorough injury assessment is essential for planning

e Must be tailored to the injury (all same, all different)

e Guided by trustees’ management plan/policies
(eq., FKNMS Management Plan and Coral Restoration
Programmatic Environmental Impact Statement)

e May include vessel debris/loose rubble removal




CORAL REEF AND HARD BOTTOM RESTORA
FLORIDA KEYS NATIONAL MARINE
MONROE COUNTY, FL

Prepared by:

National Oceanic and Atmospheric Administration
Florida Department of Environmental Protection




1. INTRODUCTION
1.1 Common Coral Injuries
1.2 Economic and Ecological Importance of Coral

2. NATURAL RESOURCEDAMAGE ASSESSMENT & RESTORATION

3. RESTORATION ALTERNATIVES
3.1 Restoration Techniques

3.1.1 No-Action

3.1.2 Emergency Stabilization

3.1.3 Framework and Rubble Stabilization
3.1.4 Structural Restoration

3.1.5 Coral Transplantation

3.2 Criteria for Restoration Alternatives

4. NAME GROUNDING and PREFERRED RESTORATION ALTERNATIVES
4.1 Grounding Site
4.2 Preferred Primary Restoration Alternatives

.COMPENSATORY RESTORATION

caling Compensatory Restoration

thods for Scaling Direct Human Use Losses
for Scaling Ecological Service Losses

ory Restoration Alternatives



6. MONITORING

6.1 Site Identification

6.2 Monitoring Variables and Methods
6.3 Preferred Monitoring Alternatives and Schedule

7. ENVIRONMENTAL REVIEW, SUPERVISION AND PERMITTING
7.1 Categorical Exclusion

7.2 Permitting

7.3 Supervision of Restoration Activities

8. RESTORATION AND MONITORING COSTS

8.1 Response, Damage Assessment, and Interest Costs

8.2 Primary Restoration, Monitoring, and Oversight Costs
8.3 Compensatory Restoration, Monitoring, Oversight Costs
8.4 Estimated Restoration and Monitoring Costs




Monitoring restoration:

*Monitoring plan developed by FKNMS monitoring
biologists and 312 case team

*Most monitoring conducted in house,

*Although baseline monitoring may be performed by
capable contractor upon completion of restoration
project

eMonitoring costs are part of total claim package




contractor rates
Year of restoration:
Number of square meters to be restored
Numer of square meters restored per day

2006

Price/
Description Participant / ltem Oty Units Unit
Primary Restoration
Mob/Demobilization Sr. Scientist/Ops Manager days
Scientific Diver days
Labor Sr. Scientist/Ops Manager days $1,398.25 $0.00 $1,306.80
Scientific Diver days $918.05 $0.00 = $858.00
Commercial Diver days $861.55 $0.00 = $805.20
Commercial Diver days $861.55 $0.00 = $805.20
Principal Supervisor days $1,525.37 $0.00 $1,425.60
Oversight FKNMS St. Biologist days $1,886.94 $0.00 |$1,763.52
Materials Drill each $141.83 $0.00
Drill bits box $94.54 $0.00
Expansion bolts each $2.10 $0.00
Tags each $3.15 $0.00
Portland cement square meter $44.37 $0.00
Truck day $157.59 $0.00
Cement Mixer day $105.06 $0.00
DGPS Leica 941DX day $157.59 $0.00
Fathometer day $131.33 $0.00
Digital still camera day $105.06 $0.00
Underwater video system day $262.66 $0.00
Video tapes each $5.66 $0.00
Commercial dive equipment person per day $315.19 $0.00
Air compressor day $52.53 $0.00
Scuba gear per diver per day $26.27 $0.00
Scuba tanks per tank per day $8.41 $0.00
Electric compressor scuba day $157.59 $0.00
28-ft boat day $682.91 $0.00

1398.254
918.0457
861.5506
861.5506
1525.368
1886.937

Travel Distance miles $0.485 $0.00
Travel Time Sr. Scientist/Ops Manager days $1,398.25 $0.00
Scientific Diver days $918.05 $0.00
Commercial Diver days $861.55 $0.00
Commercial Diver days $861.55 $0.00
Lodging* Sr. Scientist/Ops Manager days $0.00
Scientific Diver days $0.00
Commercial Diver days $0.00
Commercial Diver days $0.00
Per diem Sr. Scientist/Ops Manager days $157.59 $0.00
Scientific Diver days $157.59 $0.00
Commercial Diver days $157.59 $0.00
Commercial Diver days $157.59 $0.00
Subtotal 0
Primary Documentation

Labor Sr. Scientist/Ops Manager days $1,306.80 $0.00
Scientific Diver days $858.00 $0.00
Oversight FKNMS Sr. Biologist days $1,763.52 $0.00
Data Analysis Principal days $1,425.60 $0.00
Figures Operations Manager days $1,306.80 $0.00
Video Survey Technician days $858.00 $0.00
Materials Drill each $141.83 $0.00
Drill bits box $94.54 $0.00
Expansion bolts each $2.10 $0.00
Tags each $3.15 $0.00
DGPS Leica 941DX day $157.59 $0.00
Scuba gear per diver per day $26.27 $0.00
Scuba tanks per tank per day $8.41 $0.00
Digital still camera day $105.06 $0.00
Underwater video system day $262.66 $0.00
Video tapes each $5.66 $0.00
Electric compressor scuba day $157.59 $0.00
28-ft boat day $682.91 $0.00
Report Review Principal days $1,425.60 $0.00
Computer Time days $40.00 $0.00
Subtotal 0

* Lodging included in per diem for contractors
Total: $0.00



Capt. Bonehead
NRDA CLAIM SUMMARY

Date of Incident

Location

FWCC Citation Number

Vessel Name

Vessel Description

Vessel Owner

Vessel Operator

Total Area Injured (sg. meters)
Primary Restoration Required?
Compensatory Restoration Required?

Response and Damage Assessment Costs (as of Date)
NOAA Response, Damage Assessment, and Interest
State of Florida Response, Damage Assessment, and Interest

Subtotal Response, Damage Assessment, and Interest

Primary Restoration, Monitoring, and Oversight Costs
NOAA Primary Restoration
NOAA Primary Monitoring
NOAA Primary Oversight*

Subtotal NOAA Primary Costs

Compensatory Restoration, Monitoring, and Oversight Costs
NOAA Compensatory Restoration
NOAA Compensatory Monitoring
NOAA Compensatory Oversight

Subtotal NOAA Compensatory Costs

TOTAL VALUE OF NOAA and STATE OF FLORIDA CLAIM (2005$%)

$0.00%
$0.00

$0.00

$0.00
$0.00

$0.00

$0.00
$0.00
$0.00

$0.00

$0.00




stabilization of dislodged/fragmented
coral colonies (simple reattachment)




Over 800 colonies of live
coral dislodged by vessel/

groundi
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Grounding track : Twin 38 meter long

prop-dredged trenches across the reef
crest; 193 m¥ area of impact



Quarried limestone
boulders of fossil/

coral material were
used as backfill for
trenches.

View of backfilled trench,
left, and untouched trench
filled with loose coral
framework debris.




Two views of the final product




t/recreation of impacted or destroyed




Cross-section and Plan view of Beef Crown







R/V Columbus Iselin —
| 47 meter research vesse/
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Looe Key reef crest prior to grounding...



...and after
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Aerial photo of Iselin grounding



Aerial photo of Iselin site, digitized and injury scars
outlined for quantification by CAD software




ECHOSCAN MULTIBEAM SURVEY

LOOE KEY FLORIDA,
T




Ihe lselin grounding destroyed 345 square
meters of living coral and 338 square meters of
the reef framework, killing or displacing large
numbers of hard corals, sea fans, sponges, fish
and other marine creatures. This was further
exacerbated by subsequent storm damage.
Prior to primary structural restoration of the
site, a doubling of the volume of reef structure
Jost due to excavation of weakened reer
framework by storm-generated wave action
(Hurricanes Georges and Mitch, 1998) was
documented by FKNMS DARP staff.



Iselin grounding site restoration

Boulder deployment




Iselin groundling site res




The finished product
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Transplantation/Relocation of coral colonies into
Impacted site to expedite recolonization



S an essential component of any
ral reef restoration effort...
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