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EXECUTIVE SUMMARY

This document summarizes current issues of concern presented during the Improved Draghead Design Meeting, 4 September 2003, in Atlanta, GA (List of attendees) regarding sea turtle protection efforts during dredging operations.  Recommendations for action tasks are also presented to address these concerns. The document also provides background and history of Corps involvement with the turtle takes issue during hopper dredging. To keep the document reasonably concise, but still complete, hypertext links to many of the supporting documents are provided. 

The 14 issues of concern regarding sea turtle protection efforts (pages 3-10) include:

1) Corps needs to accomplish dredging mission

2) NMFS needs to enforce species protection mission

3) Improve communications

4) Improve documentation of sea turtle and dredging data

5) Dredging window restrictions

6) Other Contract options

7) Hopper dredging in Canaveral Harbor

8) Incidental take allowed

9) Turtle observer monitoring

10) Trawling

11) Biological information needs

12) Draghead design and turtle draghead deflector

13) Dredging cleanup operations

14) Bed-levelers

The recommended plan of action to address the issues of concern identifies specific action tasks under 8 action categories (pages 10-13):

1) Improve communication

2) Improve documentation of sea turtle and dredging data

3) Implement draghead modifications

4) Change operational requirements for cleanup dredging

5) Evaluate other contract options

6) Demonstrate hopper dredging in Canaveral Harbor

7) Collect biological data

8) Evaluate bed-levelers and alternative dredging concepts

Coordinated efforts are now necessary to detail scopes of work, designate PDT Working Groups, designate action item Champions, and identify funding sources to commit to these action tasks and long-term management of sea turtle issues during dredging operations.

BACKGROUND AND HISTORY

The first documented incidents of sea turtle takes from dredging activities occurred in 1980 during Canaveral Harbor with a total of 71 takes during that one project.  Over the past 23 years, there have been a total of 475 documented incidents of sea turtle takes during dredging activities including 34 channels, 9 CE Districts and 4 CE Divisions (CESAJ, CESAS, CESAC, CESAW, CESAM, CESWG, CEMVN, CENAN, CENAB).  Four additional CE Districts (CENAP, CENAN, CENAE, CEPOH) have issues or restrictions regarding sea turtles but have no documented incidents to date.  As an illustration of the great strides made in protecting sea turtles during dredging projects, only 21 turtle takes were documented in 2003 among all the coastal channels dredged from the Mexico-Texas border through New York.  At this time we do not know the total number of channels or projects that have monitored for sea turtles and had no incidents of sea turtle takes.

Turtle observers were incorporated into project requirements at varying dates throughout the SAD, NAD, and Gulf of Mexico channels; therefore, it is difficult to compare incidental take numbers between geographic regions because of differences in historical involvement between the regions.  CESAD has the longest history of observer monitoring with 352 incidental takes in 18 channels since 1980 while CENAD has documented only 39 sea turtle takes in 4 channels since the early 1990’s.  A total of 84 sea turtle takes has been documented since 1995 for 12 channels in the Gulf of Mexico.  (Take summary by years, Take summary by species).

Studies concerning sea turtle impacts from dredging operations have been underway at varying levels since the first recognition of the issue in 1980.  The peak of the Sea Turtle Research Program occurred during 1991-1995. Studies under this program included:  relative-abundance investigations, behavioral studies, acoustic-detection investigations, bioacoustic studies, acoustic-dispersal evaluations, dredging equipment development, and dredging equipment evaluation (Program summary report). 

Once methods and protocols for protecting and monitoring sea turtles during dredging activities became well established around 1995, additional research efforts in these areas diminished or stopped.  Protection protocols became standard operating procedures within dredging contracts and requirements from NMFS became established via the Regional Biological Opinion(s).  These assumed procedures may have inadvertently resulted in fewer communications between the parties involved (Corps, NMFS, agencies, scientific community).

Referencing discussions from the Atlantic Loggerhead Turtle Recovery Team Stakeholder Meeting (8-9 April 2003, Silver Spring, MD)  (Report summary), NMFS currently views the Corps as a model to follow for proactive efforts in protecting sea turtles.  The current level of sea turtle incidental take is extremely low compared with the number of channels monitored and the vast region now included under monitoring restrictions.  Although the NMFS recognizes that a zero turtle take goal is unrealistic, the agency expects the Corps to continue efforts to promote conservation and protection of sea turtles.  Given limited funding and possibilities for further reducing current turtle take levels, the NMFS has expressed interest in targeting any available funds where it will benefit sea turtle conservation the most.  The NMFS has recommended further biological studies in the channels where little is known because this will not only provide information for dredging operations but will provide data to address other impacts to sea turtles in the same waters.  The NMFS also supports utilizing our current available tools for sea turtle protection and investigating whatever areas needed to broaden the suite of protection options.  However, serious considerations must be given to the ratio of cost to benefit to goals before any further efforts are taken.

When reviewing past discussion and meetings such as the ICHDMG meeting held on 7-8 September 2000 in Clearwater FL, (Meeting summary) it becomes apparent that relatively few ideas presented in this document are new or are unattainable.  Our primary limiting factor for addressing any past or currently proposed ideas is the lack of an organized plan of action or a coordinated strategy for implementation.  This document attempts to provide that plan of action.  Further decisions must be made as to the coordinated strategy and funding commitments for implementing this plan.  This vehicle may result in a second phase of the Sea Turtle Research Program or a series of Project Delivery Team (PDT) Working Groups assigned to address specific tasks.  A PDT Working Group may consist of various representatives from CE Headquarters, Divisions, Districts, ERDC, NMFS, Marine Design Center, and the dredging industry.  

SUMMARY OF SEA TURTLE/DREDGING ISSUES

Corps Needs to Accomplish Its Dredging Mission 

The Corps has five major needs to help accomplish its designated mission to maintain navigation in coastal channels: a) conduct dredging projects more efficiently, b) minimize sea turtle takes during dredging projects, c) improve personnel safety during dredging projects d) reduce current restrictions and costs whenever possible, and e) provide the NMFS with the necessary documentation and tools to reduce the restrictions.   

NMFS Needs to Enforce Species Protection Mission 
The NMFS is required to set restrictions to protect sensitive species based on the best, defendable documentation and protective tools.  The NMFS needs scientifically defendable data, information and the best suite of protective tools available for their decisions when facing legal justifications and stakeholders.  It is the Corps responsibility to provide this to the NMFS.  Once these data or tools are available, the NMFS will be in a better position to increase dredging windows, increase incidental take limits, reduce observer and trawling requirements in certain channels, and allow provisional use of hopper dredging in Canaveral Harbor.

Improve Communications

Good communication between players within the Corps, NMFS, Unites States Fish and Wildlife Service (USFWS), state resource agencies, and the outside sea turtle scientific community is critical to the success of our sea turtle conservation efforts.  We, the Corps, have not done as good of a job lately presenting our success story to all the necessary parties.  We also have been extremely lax with collecting and organizing the data to document our successes.  Since these issues span at least 23 years and much has not been archived or documented, we are experiencing numerous examples of reinventing-the-wheel.  Improved communications will help reduce all these problems.  

Improve Documentation of Sea Turtle/Dredging Data

Much of the historical information, corporate knowledge, and data collected over the past 23 years is now scattered or being lost with personnel attrition.  No coordinated effort has been made to centralize the information resources on sea turtle protection methods and data management.  As a result, sea turtle data are stored in individual project files and never assimilated throughout the COE and much of these data have already been lost.  This is a problem for both the Corps and the NMFS.  

Historically, sea turtle incidental takes have been reported as number of turtle takes per year with no reference to any other measure of comparison.  The historical records must be reconstructed to determine the number of turtle takes with reference to quantifiable measures such as number of channels monitored, number of dredges operating, cubic yards dredged, hours dredged, miles of channel dredged, etc.  This will help to further demonstrate that the incidental takes have dramatically been reduced over time and will help to better assess our current protective tools.  This will also help to refine the protocols needed for better data collection by the turtle observers and project managers for future projects.

CESAJ provided initial funds to jump-start the proposed DOER work unit (Sea Turtle Protection and Data Warehouse Work unit documentation) to compile, analyze, and archive the historical sea turtle data.  Coordination is underway between ERDC and all CE Districts and Divisions with sea turtle issues to compile the existing sea turtle takes and associated dredging records from the past 23 years.  Attached are lists detailing the documents and data being compiled (Data requested, Data sheet forms.)  Due to the nature of the data being requested, the documents are housed in widely scattered sites within any one CE District and many no longer exist.  ERDC has created a database to archive this information and help analyze the incidental take records.  The ultimate goal is to establish an online warehouse to archive the historical sea turtle records and create a dynamic database for long-term access.  These efforts are proposed to continue under DOER during FY04, however, funding for the long-term maintenance of this work needs to be addressed.

ERDC has proposed utilizing the Silent Inspector (SI) instrumentation to assist in collecting data to define draghead and dredging operations associated with turtle takes.  Those data currently recorded by the observer or inspector at the time of an incidental take can also be automated into this system for immediate reporting capabilities.  SI has limitations in the types of data that can be collected but should provide valuable information not currently available through present onboard instrumentation.  This effort to incorporate turtle take collected by observers into SI is proposed under DOER but is waiting funding status either through DOER or other sources.  Funding this work under DOER is presently contingent on full funding, considered possible at this point.

Dredging Window Restrictions

The South Atlantic Biological Opinion and the proposed Gulf Biological Opinion restricts all hopper projects to a December through March window for dredging.  This will most likely constrain scheduling of the limited dredging fleet for all hopper dredging projects to four winter months. Not only does this create scheduling difficulties and dramatically increases dredging costs but frequently compromises personnel safety due to winter operations.  The NMFS sets the dredging windows based on the best information available regarding sea turtle occurrence in the channels and turtle takes reported.  As mandated by the 1973 Endangered Species Act, it is the responsibility of the Corps to provide the supporting documentation.  Without this information, the NMFS must make restrictions based on worst-case scenarios.  The more information in this arena that the Corps can provide, the better position the NMFS will be in for expanding or removing windows.  This is why analyzing of the 23 years of historical records and establishing better archiving of future records is so important.  

Hopper Dredging in Canaveral Harbor

Since 1992, hopper dredging has been restricted from Canaveral Harbor due to high numbers of resident turtle populations and high numbers of incidental takes in the early years.  This severely limits the dredging equipment options and dramatically increases the overall costs for dredging Canaveral Harbor.  Under emergency dredging status, provisional use of hopper dredges have been used in Canaveral Harbor without incidents of sea turtle takes.  Therefore, this warrants further investigation of conditions or provisional circumstances for using hopper dredges in Canaveral Harbor for non-emergency projects.   Discussions should begin immediately to coordinate efforts for this demonstration.  This demonstration should utilize the current suite of protective tools to minimize take risks and incorporate SI instrumentation to help document draghead and dredging operations.
Incidental Take Allowed

The current and proposed incidental take numbers allowed are included for reference (Summary table).  These numbers are established by NMFS with little or no statistical basis.  The incidental take numbers for SAD projects were established in 1992 when far fewer channels and kinds of projects were included and these numbers have not been adjusted even though the number of channels/projects has increased.  The Corps must provide the supporting documentation from the historical sea turtle data analysis to the NMFS for any justification for increasing the allowable take limit.  As noted earlier, these numbers are currently reported in raw number of turtle kill and not based on any quantitative effort.  Consideration should additionally be given to number of turtles killed per some measure of dredging effort (# projects, # dredges, CY dredged, etc). Improved incidental take statistics may allow more flexibility in the Incidental Take statement. 

Turtle Observer Monitoring

Observer monitoring and material screening efforts and requirements have not been consistent throughout the years until the past 2-3 years.  Twenty-four hour monitoring (2 observers) and inflow screening is now required unless special exceptions.  Observer costs run approximately $1000 per day (2 observers) and are usually required for the entire project.  These same observers also function as the observer for endangered whales, manatee, sturgeon, etc.  All these years, they have been paid to pick through the material and record the other organisms seen in the screens/baskets.  However, most of these records no longer exist.  We have lost some valuable information.  The current concerns over the population status of shark and other marine organisms may become the next dredging restrictions.  Those data collected by the turtle observers on the other entrained organisms in the screens could help address future concerns as to how often these other organisms are entrained by dredges.  

Trawling

ERDC established the protocols for all trawling tools now in use.  Trawling specifications and scope of work can be found at http://www.saj.usace.army.mil/pd/trawl.htm.  Trawling has been historically done for three different objectives: a) assessment (pre-dredge) trawling, trawling prior to the dredge starting to establish whether it is “reasonably safe” to start dredging; b) relocation trawling, trawling done to collect and relocate turtles away from the dredging activity; and c) research trawling, systematic trawling done to evaluate the relative abundance of turtle for specified research studies. 

Relocation trawling was tried as early as 1980-1981 in Canaveral Harbor but was deemed unsuccessful due to the unusually high numbers of turtles during that episode.  Relocation trawling was successfully done during 1991 in Brunswick Harbor that established this technique as a protective tool for other channel locations.  We have never really evaluated the effectiveness of this protective tool but it is perceived as effective under moderate turtle abundance within a channel.  It is definitely not effective if turtle numbers are high.  This tool may serve more as a method to get the turtle moving away from the bottom rather than to relocate all turtles out of harms way. Trenches created by dredging cause the trawl nets to bog down and create a safety hazard (the vessel can sink), therefore, the trawler cannot usually operate in exactly the same area as the dredge.  

Relocation trawling was recently proposed in the draft Gulf Regional Biological Opinion as standard operations for all projects and not just to be used when necessary.  Trawling is an expensive protective tool at $5-10K per day for labor and vessel costs and the special built turtle trawling nets cost approximately $1500-2000 each (6-10 nets may be used per dredging project).  This could significantly increase costs for each dredging project.  The limited number of people/companies permitted to do this work could severely impact dredging operations with this newly proposed requirement.

Biological Information Needs

Due to the inherent difficulties in studying the pelagic sea turtle, huge gaps still exist in the biological information to understand these organisms and the true impacts from dredging activities.  These biological areas include relative abundance data, spatial and temporal distribution within the channels, and behavior studies. Some of these studies were done under the Sea Turtle Research Program but all efforts concentrated on channels within the South Atlantic region.  Little or no information exists for those channels within the Gulf and North Atlantic regions.

NMFS has recently requested genetic sampling for all turtles caught during trawling activities, cost is approximately $50/turtle.  This could become costly if large numbers of turtles are captured.  However, the cost would be insignificant compared to any efforts proposed for large-scale draghead studies or modifications and the resulting data collected would be beneficial to the scientific community by adding to the biological knowledge base on sea turtles.  ERDC recommends that the CE Districts consider including this request in the current trawling protocol for scientific and political reasons.

Additional biological studies should be considered. However, due to the costs, the effort needs to be closely coordinated with the NMFS to insure the maximum benefits to the Corps are realized while still meeting NMFS needs.

Draghead Design and Turtle Draghead Deflector

All evaluations on draghead design and operations versus number of turtle takes are based on anecdotal information presented following the 1980 project in Canaveral.  No efforts have been made to evaluate draghead style, size, operations, etc. versus turtle takes.  ERDC is currently trying to reconstruct this information from the historical records but much of the needed specifications on the dragheads used during the projects probably no longer exists or will not be an easy undertaking to determine. 

Draghead deflector efforts started as early as 1984.  Prior to 1993, all deflector efforts were considered failures or a serious hindrance to dredging activities.  The current rigid style deflector was field tested in 1993, as part of the Sea Turtle Research Program, with mock concrete “turtles” and successfully deflected 95% of the mock turtles.  The standard California style draghead without a deflector only deflected 18% of the mock turtles.  The rigid style deflector also demonstrated a slight increase in dredged material production over the non-deflector draghead.  For deflector specs and operations see: 

http://www.saj.usace.army.mil/pd/turtle.htm http://www.saj.usace.army.mil/pd/specs.htm.  

The present deflector equipment and operational procedures are perceived to be working well when installed and deployed correctly (Deflector checklist).  Very little effort has been made to document the effectiveness of this protective tool after the initial field tests in 1993, however, anecdotal observations indicate that turtle takes are dramatically reduced or eliminated provided the draghead/deflector equipment maintains contact with the sediment floor.  Due to the configurations and constraints of the rigid deflector, it is likely that the equipment will not always be in firm contact with the bottom.  Those conditions when this might occur include:  a) improper installation; b) during clean up operations when there are trenches and a highly irregular bottom; c) when wave and currents are forcing the up-current draghead under the vessel (resulting in the operator having to lift the draghead to prevent damage to the equipment), and d) when high sediment concentrations threaten to plug the suction line causing the operator to lift the draghead to clear the line.  Some of these factors can be corrected with personnel training, inspection of installed equipment, and possible improved draghead modifications and some are unavoidable.  The problem of the draghead/dragarm being forced under the vessel has a possible solution in contractually allowing the contractor to dredge with only the down-current draghead.  The contract would allow the contractor to have bid item in the contract to reflect the difference in product for a single versus two dragarms during these conditions.

ERDC and SAD personnel have proposed various draghead modifications to possibly address scenarios when turtles may be entrained.  These include:  a) an adjustable visor; b) water jets or flaps to prevent plugging and thus reduce the requirement to lift the draghead off the bottom; and c) another valve type arrangement that will provide a very large amount of amount of water into the suction pipe thereby significantly reducing flow through the visor when the draghead is lifted off the bottom reducing the potential to take a turtle. In the meeting discussions, this system to provide a large amount of water was referred to as a “Hoffer valve”, which is used on cutterhead dredges to allow additional water to be brought in when the suction line is plugging”.  Such a valve on draghead will be much more complicated than that on cutterhead dredge, and may be similar to the Automated Light Mixture overboard used on some European dredges, which are complicated and expensive.  For consistency and simplicity this valve arrangement to provide significant amounts of water when the draghead is lifted off the bottom will continue to be referred to as “Hoffer Valve.”

During the 4 Sep 03 Improved Draghead Design Meeting representatives from the dredging industry indicated that these modifications were all possible.  The first three were not thought to be particularly difficult to implement, however, the “Hoffer” valve was thought to be a major effort and would still not be able to reduce to zero flow through the draghead.   

The dredging industry would be better able to meet these needs for their individual dredges once the Corps defined the performance recommendations.  It would be easier to allow the industry to deal with any draghead design modification based on performance needs than for the Corps to develop the modifications then require the industry to alter the modification to their individual equipment.  

The ultimate effectiveness of the turtle deflector and any modified draghead developed  depends upon how effective the drag tender is in operating and deploying the equipment correctly.  This requires committed communication and education to the drag tenders throughout the hopper dredging fleet every dredging window.

Dredging Cleanup Operations

Although the historical records have not been analyzed, preliminary observations indicate that more turtle takes typically occur during that latter few weeks of a dredging project.  It has been suggested that the dredging activity stirs up food supplies and creates pockets and trenches in the sediment for sea turtles to retreat.  These may even result in attracting or concentrating turtles into the area of dredging activity.  Because of this, it would be advisable to reduce dredging time in the clean-up phase however possible.

Meeting discussions suggested changes to contractual requirements regarding operational issues that might reduce the length of time the dredge is actually operating during the final cleanup phase.   Suggested changes include: a) increasing over-depth to at least two and in some cases three feet; b) reducing depth tolerance from the toe to the ¼ point of the channel; c) allow the actual depth to be up to a foot higher than the specified depth at the channel toe, and d) consider having a different bid item for cleanup dredging reflecting the lower production rates achieved.  

Additional Contractual Options 
Other contracting options were discussed during the recent meeting and have also been considered in the past.  It would be worthwhile to examine the feasibility of these options which included: incentives for not taking turtles, penalties for taking turtles, and allowing the inspector or captain to cease dredging when conditions are likely to cause the draghead not to remain in contact with the bottom.

Bed-Levelers

Bed-levelers consist of a large customized plow, I-beam, or old spud being slowly dragged across the sediment to smooth out the peaks and trenches during the final cleanup of the dredging activity.  This has been used periodically (not frequently) during dredging projects throughout the sea turtles’ U.S. range.  This technique was mentioned in passing in some of the early (1984-1987) Canaveral observer reports but has never been an issue of concern until this past dredging at Brunswick Harbor.  During this project, a few sea turtles were found stranded nearby with questionable injuries of unknown origin.  The Georgia DNR raised the issue that the bed-leveler operation was a possible cause of these turtle mortalities with no final conclusions determined. ERDC prepared a document for SAD (DOTS response document) summarizing the use of bed-levelers during dredging projects, however, little or no information exists concerning environmental impacts from this technique.  It is still unclear as to whether the operation of a bed-leveler could result in any impacts to sea turtle.  Issues were raised more about the use of this equipment without it being included in the documents provided to NMFS for review.  This concern supposedly has been cleared up for future project documentation and communications with NMFS.

ERDC and CESAD have proposed devising studies to evaluate potential impacts of bed-levelers on sea turtles during cleanup dredging activities.  Since this is not perceived as a major threat, it received a lower priority in the proposed actions tasks recommended during the meeting.  Bed-leveling is not frequently used during hopper projects, therefore, any evaluation studies would need to take advantage of bed-leveler activities as the opportunity should arise.  

RECOMMENDED ACTION TASKS

This document provides eight categories of action tasks to address the major sea turtle issues of concern outlined:  
1) Improve Communications

2) Improve Documentation of Sea Turtle/Dredging Data

3) Implement Draghead Modifications

4) Change Operational Requirements for Clean-up Dredging

5) Additional Contracting Options

6) Demonstrate Hopper Dredging in Canaveral Harbor

7) Collect Biological Data

8) Evaluate Bed-levelers and Alternative Dredging Concepts

Along with the recommended action items are the dates when they should be accomplished.

1.  Improve Communications

a)
CESAD re-establish Corps Sea Turtle Team among “turtle” Districts/Divisions to provide continuity and communications (FY04).


Champion: ______________________________________________

b)
CE Headquarters establish a PDT Working Group (Corps, NMFS, Industry representatives) to address issues and prioritize tasks (FY04).  (ICHDMG Meeting minutes, 7-8 September 2000, Clearwater FL outlined recommendations and volunteers for this working group.)


Champion: ______________________________________________

c) 
PDT Working Group(s) meet to prioritize and implement the action recommendations (FY04).



Champion: ______________________________________________

d) 
CE Districts, CE Divisions, and ERDC work closer with NMFS to develop a more acceptable Gulf Regional Biological Opinion (FY04).



Champion: ______________________________________________

e)
ERDC works closer with Districts to improve data collected during dredging projects and archived post projects (FY04).



Champion: ______________________________________________

f)
CESAD include ERDC’s analyzed historical sea turtle data to help rewrite the SAD Regional Biological Opinion (FY04).


Champion: ______________________________________________

g)
ERDC presents updated information to scientific and dredging communities on Corps’ sea turtle initiative and history during 22-29 Feb 2004, International Sea Turtle Conference and Workshop, Costa Rica and World Dredging Conference – WODCON XVII in German (FY04).



Champion: ______________________________________________

h)
ERDC, CESAJ, and industry cooperatively develop training resources to more effectively train the drag tenders in correctly operate the draghead/deflector equipment setup (FY04). 



Champion: ______________________________________________

2.  Improve Documentation of Sea Turtle/Dredging Data

a)
ERDC establishes and maintains an online centralized Sea Turtle Protection and Data Warehouse (FY04/05)



Champion: ______________________________________________

b)
ERDC provides guidance to CE Districts to improve data collection protocols from turtle observers and dredge reports (FY04)



Champion: ______________________________________________

c)
ERDC and selected CE Districts coordinate to field test Silent Inspector (SI) instrumentation during turtle dredging project(s) (FY04/05)



Champion: ______________________________________________

d)        CE Districts and industry incorporate Silent Inspector instrumentation 

            routinely on all hopper projects with turtle issues (FY06)



Champion: ______________________________________________

3.  Implement Draghead Modifications
a)
PDT Working Group evaluates cost-benefits for improved draghead modifications against potential reduction in sea turtle takes and/or realistic opportunity for expanding dredging windows (FY04).



Champion: ______________________________________________

b)
PDT Working Group establishes performance specifications to provide the dredging industry for improved draghead modifications (FY04).



Champion: ______________________________________________

c)
PDT Working Group, ERDC, CE Districts work with the dredging industry to develop proposed draghead modifications based on performance specifications (FY04)



Champion: ______________________________________________

d)
Dredging industry develops draghead modifications specific to the individual dredges based on performance specifications (FY04/05))



Champion: ______________________________________________

e)
CE Districts (to be determined) test the developed draghead modifications at selected field sites (FY04 (unlikely)/05)



Champion: ______________________________________________

4) Change Operational Requirements for Clean-up Dredging
a)
PDT Working Group and CE Districts address innovative ways and contractual methods to reduce the time a dredge has to operate during the cleanup phase (FY04/05).

Champion: ______________________________________________

5) Evaluate Other Contract Options
a)
PDT Working Group and CE Districts address innovative contractual methods to reduce turtle takes (FY04/05).



Champion: ______________________________________________

6) Demonstrate Hopper Dredging in Canaveral Harbor
a)
CESAJ conduct at least one field demonstration using a hopper dredge during normal dredging activities in Canaveral Harbor (FY04/05)



Champion: ______________________________________________

7) Collect Biological Data
a)
ERDC develop sampling protocols to utilize the required relocation trawling activities to collect biological data whenever possible (FY04)



Champion: ______________________________________________
b)
CE Districts include genetic sampling into protocol for relocated turtles (FY04).



Champion: ______________________________________________

c) 
ERDC identify biological information gaps and develop field studies to target those hopper-dredged channels with the least known sea turtle data such as those along the Gulf and North Atlantic regions.  (FY05/06).



Champion: ______________________________________________

8) Evaluate Bed-levelers and Alternative Dredging Concepts
a)
CE Districts and ERDC evaluate environmental impacts of bed-levelers and other alternative dredging concepts (FY04/05).


Champion: ______________________________________________
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