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SCHEDULE OF BID ITEMS

LAKE BORGNE SHORELINE PROTECTIONRROJECT (PEB0)

UNIT PRICE 2 EXTENDED PRICE ?
ITEM ITEM UNIT | QUANTITY 1
No. USING WORDS USING NUMBERS USING NUMBERS
Mobilization and Lump 1 Dollars | $ . $
1 | Demobiliztion ® Sum
Cents
Surveying Lump 1 Dollars | $ . $
2 Sum Cents
Access and Lump 1 Dollars | $ . $
3 |FlotationChannels| Sum
Cents
4 Geogrid Composit{ Square 80,261 Dollars | $ . $
Yard
Cents
5 250 Lb Class Roclf Ton 172,432 Dollars | $ . $
Cents
6 Settlement Plates | Each 30 Dollars | $ . $
Cents
7 Permanent Each 31 Dollars | $ . $
Warning Signs Cents
8 Steel Sheet Pile Square 112,546 Dollars | $ . $
Feet
Cents
9 Galvanized Steel | Linear 3,242 Dollars | $ . $
Tube Walers Feet
Cents
10 Galvanized Steel Each 203 Dollars | $ . $
Waler Splices Cents
11 |Tie Rod Each 203 Dollars | $ . $
Assembies
Cents
12 Sand Fill Cubic 4,650 Dollars | $ . $
Yard
Cents
TOTAL AMOUNT OF BASE BID: Dollars Cents

1. Where the quantity of Work with resgtdo any item is covered by a unit price, such quantities are estimated quantities to be used winen compa
ing bids and the right is reserved by the Owner to increase/decrease such quantities as may be necessary to complatesimaivi/aithin
any furding limits. In the event of material underruns/overruns, the unit costs will be used to determine payméturitratier.
2. Items must be completed by the bidder. The completedrsinséte attached to the bid submitted to the Office of State Purgtiasirder
for the bid to beonsidered. The low Bidder will be determined athe basis othe Base Bid alone.
3. MobilizationandDemobilization shall include all appropriate costs associated with constructing all features listed inifreapesand/a
shown in the Plans.



PART |

GENERAL PROVISIONS

GP-1 DEFINITION OF TERMS

Whenever used in the Bidding Requirements or Contract Documents and printed with initial capital letters, the terms
listed below will have the meanings indicated which are applicalhetsingular or plural thereof. In addition to

terms specifically defined, terms with initial capital letters in the Contract Documents include references to identified
articles and paragraphs, and the titles of other documents or forms.

Unless stated berwise in the Contract Documents, words or phrases which have-kneeth technical or
construction industry or trade meaning are used in the Contract Documents in accordance with such recognized
meaning.
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1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

Acceptance A written gprovalfrom the Engineewhich certifies that specifitems of work in the
Contract have been completed and/or obligations have been fulfilled Bytitector

AddendaThose written or graphidocumergwhich areissued prior to opening of Bids in@rdance with the
Bidding Requirementandclarify or change the bidding requirements or the proposed Contraatrieats

AgreementThe writtenand signed agreememttween th®©wner andContractorspecifying the Vérk to be
performedandincludesthe Coitract Documentsall addenda pertaining to the Bid, Notice of Award, Bonds,
Plans,General Proisions, Special ProvisionandTechnical Specifidgons

Application of PaymenfThatform which is used by th€ontractoito requespartialand final paymerdnd is
deemedacceptabléo theOwner. It shall beaccompanied bginysupporting documentation required by the
Contract Dooments.

A.S.T.M.: American Society for Testing Materials.
Bid: An offer or proposal submitted on the prescribed form setting fbe prices for thgvork.
Bidder. Theperson, association of persons, firm or corporatigomitting a proposal for the &¥k.

Bidding Requirement§ he Advertisement or Invitation to Bid, Instruction to Bidders, Form of Bid Sgifiri
any, and Bid Form with any pplements

Change OrderA written orderwhich is submitted tthe Contractoy signed by the Owneandauthorizsan
addition, del&on or revision in the Wrk, or an adjustment in the contradte or the contract time issued after
the effective date of the Agmment.

Claim: A written demand or assertion by OwnerQontractorseeking an adjustment of Contract Price or
Contract Times, or both or other relief with respect to the terms of thigact

Contract The written Agreement between the Owner andGbatractorwhich defines the work to be
completed and shall be understood tude the PlansSpecifications, Information for Bidders, Agreement,
Advertisement FoBidders, Affidavit, Bid Form, Bid Bond, Contract Bond, Notice of Award, Notice to
Proceed, and Change Ordeand Claims

Contract Bond The approved form of security fuished by theContractorand Surety for the faithful
performance of the Workand tke payment for all labor, materials, and/ or obligations incurrethby
Contractorin the prosecution thereof.



1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

Contract DocumenisThe Agreement, allddendavhich petainsto the Contract DocumentB8id Documents

and specified Atieghments accompging the Bid and anyqgstbid documentation submitted prior to thetide

of Award, Contractod s Bhen attached as an exhibit to the Agreement, the Bonds (Bid and
Performance/Payment), General Provisions, Special Provisions, Techeicificapons, Plangndall Field or
Change Orders issued after the execution of the Agreen&hdp Drawings and othaubmittalsby the
Contractorarenot Contract Documents.

Contract Price The moneys payable by the Owner to @entractorfor the Work in accordance with the
Contract Dooments as stated in the Agreement.

Contract Time The number of calendar days specified in the Agreement for completion of the Ugetketr
with any extensions dubrized througlthange aders.

Contractor The person, association of persons, firm or corporation entering into the duly awarded Contract.

Contracting Agency The Louisiana Department of Natural Resources (DNR) acting throadbitfsion of
Administration.

Day. When any perioaf time is referred to in the Contract Documents using days, it will be computed to
exclude the first day and include the last day of such period. If the last day of any such period falls on a
Saturday, Sunday or a legal holiday, that day will be omiitted the computation. A calendar day is measured

as twentyfour (24) hour period starting at midnight and ending the followirdpight.

Design Report A written report by the Engineer which provides the design methodology for the Work.
Effective Dae of the Agreement he date indicated in the Agreement on which it becomes effective, but if no

such date is indicated, it means the date on which the Agreement is signed and delivered by the last of the two
parties to sign and deliver.

Engineer The Lousiana Department of Natural Resources, Co&sigineeringivision.

Equipment All machinery, implements, and powtrols, in conjunction with the necessary supplies for the
operation, upkeep, maintenance, and all other tools and apparatuses néwetsapyoper construction and
acceptable comglion of the Work.

Extension of ContractAny extension of time for completion tife Work beyond the Contract Tinvehich is
granted by th®©wner and recommerd by the Engineer.

Federal SponsorThefederd agencyresponsible for sponsoring the project.

Field Order A written order issued by the Engineer which requires minor changesWhuottkebut which does
not involve a change in the Contract Price ont€art Time

Inspector An authorized representat of the Engineewho is responsibl inspectthe Work and material
furnished by th&Contractor

Laboratory The firm, company or corporation whichtsed to test materials and is approved for usbédy
Engineer.

Laws and Regulations; Laws or Reafibns Any and all applicable laws, rules, regulations, ordinances, codes,
and orders of any and all governmental bodies, agencies, authorities, and courts havioggjorisdi

Materials Any substance used the Work to buildstructure, but doesiotinclude material used in falsgork
or other temporary structiseot incorporated in the Wark



1.30 Milestone A principal event specified in the Contract Documents relating to an intermediated completion date
or time prior to the Contract Times.

1.31  Notice of Award A written notice to the suessful Bdder staing that the Owner will sign and deliver the
Agreement.

1.32  Notice to ProceedThe written notice téhe Contractoiby the Ownewwhich provides the startindatefor the
Contract Time

1.33  Owner The Owner is the State of Laigna (State) which acts through the Contracting Agency

1.34  Plans Thatpart of the Contract Documents prepared or approved by Engineer which graphically shows the
scope, intent, and character of the Work to be complstede Contractor

1.35 Rightof-way. That entire area reserved for constructing, maintaining and protecting the proposed
improvement, structures, and apguenceof the Work

1.36  Samples Physical examples of materials, equipment, or workmanship thapagseatative of some portion of
the Work and which establish the standards by which sudtiops of thework will be judged.

1.37  Shop Drawings All drawings, diagrams, illustrations, schedules, and other data or information which are
specifically prepared @ssembled by or for ti@ontractorandsubmitted by th€ontractotto illustrate some
portion of the Work to be parmed.

1.38  Project Site The location where the Woik to be performed as stated in the Agnent.

1.39  SpecificationsThat part of the ContraB@iocuments consisting of written technical descriptions of materials,
equipment, systems, standards and workmanship as applied to theowbek performed and certain
administrative details apipghble thereto.

1.40  State The State of Louisiana.

1.41  StructuresBridges, plugs, weirs, berms, dams, levees, and other miscellaneous construction encountered during
the Work and not otherwise dsified herein.

1.42  SubcontractarAny person, association of persons, firm, or corporation who contracttheiflontractorto
perform any part of the project covered by theact.

1.43  Successful BiddefiThe lowest responsible Bidder whom the Owner makes an award

1.44  Special ProvisionsThat part of the Contract Documents which amends or supplements these General
Provisions.

1.45  Surety The @rporate body, licensed to do business in Louisiana, bound with athé@ontractod s pr i mar y
liability, and engages to be responsible for payment of all obligations pertaining to acceptable performance of
theWork cantracted.

1.46  Temporary Structureény nonpermanent structure required while engaged in the prosecution of the Contract.

1.47  Written AmendmentA written statement modifying the Contract Documents which is signed by the Owner and
the Contractoron or after the Effective Date of the Agreement

1.48  Work: All work specifed herein or indicated on théalRs

1.49  Work Plan A written plan by theContractorthat details how the Work will be provided including layout
drawings, pojected schedule (Initial Progress Schedule), and a list of labor hours and Imateria
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GP-2

21

2.1,

2.2,

2.3.

2.4,

2.5,

GP-3

GP4

BID REQUIREMENTS

The Contract and Bonds which govern the Work shall be performed in accordance with the Plans, Specifications,

and the latest edition of the Louisiana Standard Specifications for Roads and Bridges. The Bidder understands that

all quartities for performing the Work have been estimated by the Engineer, and that the Bid shall be the sum of the
guantities multiplied by their respective unit rates. The Contract shall be awarded by the Owner through a
comparison of all bids. It is the rempsibility of each Bidder before submitting a Bid to:

Examine the Bidding Documents including the Plans and Specifications and any Addenda or related data
identified in the Bidding Documents;

Visit the Project Site to become familiar with the local ctinds if they are believed to affect cost, progress or
the completion of the Work;

Become familiar and satisfied with all federal, state, and local Laws and Regulations that may affect cost,
progress, or the completion of the Work;

Study and correlate afiformation known to the Bidder including observations obtained fralt Bir 6 s vi si t s,

any, to the Project Site, with the Bidding owents;

Submit a written notice to the Engineer within three (3) days regarding any conflicts, errors, ambiguities, or
discrepancies discovered in the Bidding Documents and confirm that the written resolution thereof by the
Engineer is accegble to the Bidder; and

Determine that the Bidding Documents are generally sufficient to convey an understanding of all terms and
condtions for completing the required Work.

The submission of a Bid will constitute an incontrovertible representation that the Bidder has complied with every
requirement of these Specifications. The Bidder shall comply with all other requirements spettibedotice to
Bidders.

AVAILIBILITY OF PLANSAND SPECIFICATIONS

One (1) set of Plans and Specifications shall be furnished to each Bidtdese (3 sets ofthe Plans and
Specificationsshdl be furnished to th€ontractorupon award of the ContracAdditional sets maye furnished
uponrequesfromthe Coastal Engineering Division of the Louisiana Department of Natural Resources, 617 North
3rd Street, 10th Floor, Baton Rouge, Loaig 70804

LAWS, REGULATIONS, STANDARDS, SPECIFICATIONS AID CODES

Bidders are required to become famibiad remain in complianaeth all Federal, State, and local laws, ordinances,
and regulations which may affeadt employees anexecution of the Work. The filing of a bid will be presumptive
evidence that the Biadl has complied with this requirement. The Owner will not be responsible for any inaccurate
interpretations or conclusions drawn by @entractofrom informationand documentatigorovided by the Owner.

References to standards, specifmas, manualsor codes of any technical society, origaion, or association, or to

Laws and Regulations, whether such refiee be specific or by implittan, may not be in effect at the time of
opening the Bids (or on the Effective Date of the Agreement if tiere no Bids), except as may be otherwise
specifcally stated in the Contract Documenio provision of any such standard, specification, manual or code, or
any instruction of a supplier shall be effective to change the duties or responsibilitie®wittieorEngineer, or

any of their Sibcontractos, consubnts, agents, or employees from those set forth in the Bid Documents. No such
provision shall be effective to assign to the Owner or Engineer, or any of their consultants, agents, eegmploy

duty or authaiy to supervise or direct the perfoance of th&€ontractodb s o bl i gati ons or any
undertake respaibility inconsistent with the prosions ofthe Contract Daaments.



GP-5

GP-6

GP-7

GP-8

8.1
8.2
8.3
8.4

8.5

8.6

8.7

8.8

The Contractorshall indemnify the Owner anits representatives against any claim or liability arising fedim
violations of any laws, bylaws, ordinances, cedegulatios, ordesor decree. Theobligations imposed by these
specifications are in addition to and are not to be construed in grgsveelimitation of any rights available to the
Engineer or Owner which are otherwise imposed by any laws or regulations, or oti@ops within the Contract
Documents.

PREBID CONFERENCEAND SITE VISIT

A pre-bid conference will be heldt the locdbn andon the date provided in the Bid publicatiodssite visit will
alsobe held at thé’roject e and on the date provided tae prebid conference.Bidders will be required to
furnish their own transportation to tReoject $te. Representativeof the Ower and Engineer will attertabth
meetinggo discuss the WorlBidders are required to attend fire-bid conferencend site visit. Rilure toattend
will resultin a null or void Bid.

All questions shall béaxed tothe Engineer listed iBP-4 by the date provided i8P-3. No additional question
shall be received after thitate Oral statements will not be binding or legadfjective. The Engineer willsubmit

addenda in respoergoall questionsarising at thé’reBid Conference and site visit to all prospective Bidders on
record. All Bidders may contact the Engine@rfanyadditional information.

NOTICE OF AWARD

The Owner shall provide written notice to the Successful Bidt#ing that the Owner will sign and deliver the
Agreement upon compliance with the conditions enumerated therein and within the time specified.

NOTICE TO PROCEEDAND CONTRACT TIME
The Contractorshallstart thewWork and begin the Contract Tinmn thedates provided ithe Notice to Proceed
TheWork shall be caducted usingufficientlabor, materials anelquipments necessary to insure completiorhwit

in the Contract TimeThe Contract imefor completionof the Base Bidor theWorkis provided irSR-3, unless an
extension is granted to the Contract Time as specifi&Pia5.

WORK PLAN

The Contractorshall develop avritten Work Planwhich accouns for all of theconstruction activitiesequired
by the Contract Document§he Work Plan shall include a list of the individual construction tasks to be
completed and the estimated dates for beginning and completing the tesdiall alsoincludeall otheritems
which are applicable tcomplding the Worksuch asbut not limited tothe following:

Typical report form for the Weekly Progress Meeting

Typical form for Daily Progress Report

Hurricane and Severe Storm Plan

Health and Safety Plan

The delivery method andource(s) of all mnstruction materials (company or producer name, mailing and
physical address, phone number, and name of contact person)

The personnematerial, subantractos, fabricators, supplierand types of equipment t®ntractoproposes
to usefor constructbn;

Survey layout and stakequt

All supplemental items specified 8R5.



GP-9

9.1

9.2

9.3

9.4

The Work Plan shall beubmitedto the Engineer prior to the P@onstruction Conferendey the date provided
in SP3. The Engineer shateviewthe Work Plarand have th€ontractormake any necessary revisions prior
to acceptance of the plan.

PROGRESS SCHEDULE

TheContractorshalldevelop awritten Progress éhedulewhich provides for an orderly progression of tiork,
submitals, tests, and deliveries in ordectimplee the Workwithin the specified Milestones and Contract Time.
All of the items listed in the Work Plan shall be integrated into the Progress SchEdelfarmat of the schedule
shall be composed ugj Microsoft Projec®, or any other software deemed acceptable by the Engittaball be
updated wedl by theContractor at a minimum.The Progress Schedule stafioinclude, but not be limited to the
following:

All of the elements in the Work &h, including updates;

A work order issued from Louisiana One Call ordering all their subscribers in thetpamgado mark their
utilities;

A telephone log verifying that all property owners and utilities have been contacted. This log should list the
time, date, and names of the personnel representing the property owners, utiliGesaadtor

Shop drawings, test results asaimple submittals;

The following table defines the monthly anticipated adverse weather days that are expected to ecctiveduri
Contract Time and will constitute the baseline monthly weather time for evaluations. The schedule is based upon
National Oceanic and Atmospheric Administration (NOAA) or similar data for the regional geographic area

Monthly Anticipated Adverse Wather Calendar Days

Jan. Feb. | Mar. Apr. May Jun. Jul. Aug. Sep. | Oct. Nov. Dec.
5 5 4 4 4 5 7 7 5 3 3 4

The Rogress schedule must reflect these anticipated adverse weather delays on all weather dependent activities.
Adverse weather days must preveraiffor fifty percent (50%) or more of the work day and delay work critical to

the timely completion of the project. The number of actual adverse weather days shall be calculatedichtignolog

from the first to the last day of each month.

The Progres Scheduleshall besubmitedto the Engineer prior to the R€@onstruction Conferenday the date
provided inSR-3. The Engineer shaflerform a review and have tB@ntractomake any necessary revisions prior
to acceptancef the schedule.Acceptance will not impose responsibility on the Owner or Engineer for the
sequencing, scheduling, or pregsion of the Workl he Contractoiis fully responsible to advance the progression
of the Work in order to maintain the corigaicewith the Progress Schedule.

GP-10 DAILY PROGRESS REPORS

The Contactorshall record the following daily information on Daily Progrespts:

10.1  Date andsignatureof the author of the report;

10.2  Amount of all bid items that are fabricated, installed, backfilnped, constructed, damaged, replaced,

etc. The amount of material shall be expressed in the units stated in the bid;

10.3  Field notes of all surveys;

10.4  Notes omall inspections



10.5 Details of Health and Safety meetings;
10.6 A brief description of anghange Ordrs, Field Orders, Claims, Clciations or Amedments

10.7  Condition of all navigation aides (I.E., warning signs, lighted marker buoys) and any repairs performed on
them;

10.8  Weather conditionsadverse weather dayind speed and direction, temperatweayeheight
precipitation, etc.);

10.9  The amount of time lost to severe weather or personnel jrgtoy
10.10 Notes regarding compliance with the Progress Schedule;
10.11 Visitor log
The dailyprogress reports shall Beabmitted to Engineer #te Weekly Pogress Meetingsspecified inGP-13in

both hard copy and digil format(Adobe Acrobat® Format, or approved equarlhe typical form for Daily
Progress Reports shall be developed byGbetractorand incorporated into the Work Plan.

GP-11 HURRICANE AND SEVERE SORM PLAN

TheContractorshall develop and maintain a written Hurricane and Severe StormPlarPlan shalhclude, but
notbelimited to, the fdlowing:

11.1  What type ofactions will be taken befortorm strike at the Project SiteThe plan should specify what
weather conditions or wave heights will require shutdown of the Work and removal of equipment,
personnel, etc.

11.2  Notes from continuousonitoring of NOAA marine weather broadcastnd other local commercial weather
forecass.

11.3  Equipment list withdetailson their ability to handle adverse weather and wave itimms.

11.4  List of safe harborsr ports and the distance and travel time required to transfer equipment from the Project
Site.

11.5 Hard copies of any written approvals grepations schedules associated with the use dafatecharbors or
ports

11.6  Method of securing equipmenttae safe harbors guorts

11.7  List oftug boats and work boats and their respective length, horsepoweiietcwill adequatelyransfer the
equpment tosafe harbor or port under adverse weather conditions.

11.8  Methodswhich will be usedo secure equipment left onsiaring adverse weather conditions
11.9  Evacuation or immediate reaction plans to be tdlkepersonnelor sudden storm occurrences.

11.10 Operdions procedurewhich will be used tsecure critical dredging equipment such as spuds, swing wires,
anchor wires, or tugs during adverseatherconditions.

The Contractorshall incorporate the Hurricane and Severe Storm Plan into the Work Plan. The &hn
Engineer are not responsible for the adequacy of this plan.
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GP-12 HEALTH AND SAFETY PLAN AND INSPECTIONS

TheContractosshall develop and maintain a written Health and Safetywhéh allows the Work to be glermed

in compliancewith all applicable aws, ordinances, rules, and regulations of any government agency having
jurisdiction over the safety of personnel or property. This includes maintaining compliance with the Code of Federal
Regulations, Title29, Occupational Safety and Health Administratf{OSHA) and all applicable Health and Safety
Provisions of the State of Louisiana.

The Contractorshall institute a daily inspection program to asshes therequirementsf the Health and Safety
Planare being fulfilled.Inspectionshallinclude the nature of deficiencies observed, corrective action taken or to
be taken]ocation of inspectiongate, and signature of the person responsible for its contfEnésresults of the
inspectionsshall berecorded on Daily Progress Reports and kepihe Poject Siteduring the Work.

TheContractorshall incorporate the Health and Safety Plan into the Work PlenOwner and Engineer are not
responsible for thadequacy of thiglan.

GP-13 WEEKLY PROGRESSREPORT ANDMEETING

The Engineer shall schedule anddchwleekly progress meetings to review the progress of the Work, coerdinat
futureefforts, discussompliance with the Progress Schedarée resolve miscellaneous problems. The Engineer or
Inspector,Contractorand all Sulbontractos actively working at thd’roject Site shall attend each meeting.
Representatives of suppliers, manufacturers and othezoBStactos may also attend at the discretion of the
Contractor TheContractorshall record the details of each meeimtheWeekly Progress Report. Tfermat of

this report shall bedeveloped by th€ontractorandincluded in the Work Plan.

GP-14 PRECONSTRUCTIONCONFERENCE

A Pre-ConstructionConferenceshall heldby theContractor Subcontractor®Owner, Engineerocal stakeholders
and othemappropriategpersonneprior to starting construction on the date specifiecB®8. This conference shall
serve teestablish anutualunderstandingf the Work to be pdormed the element®of theProgressScheduleand
Work Plan expectatins for weekly progress meetingise Plars and Specificationprocessing Applications for
Payment, andany other items of awern

GP-15 CONTRACT INTENT

The Bid Documents are complementary; what is called for by one is as binding as if called for arifitatins
and interpretationgr notifications of minor variations and deviatiaighe Contract Doamentswill be issued by
Engineer as provided 8P-16. Any labor, documentation, services, materials, or egeig thamay reasonably be
inferred from the Bid Doaments or from prevailing custom or trade usage as being required to produtenthedn
result will be providedt no additional cost to the Owner.

GP-16 ENGINEER AND AUTHORTITY OF ENGINEER

The Engineer will be thdesignated representative of the Owner, the initial interpreter of the Contract Documents
and the judge over acceptability of all the Work. Claims, disputes, and other matters relating to the acceptability of
the Work, performance by tl@ontractoior theinterpretation of the requirements of the Contract Documents must

be submitted to the Engineer in writing. Upon written request froi@ tiéractor the Engineer shall issue written
clarifications or interpretations which are consistent with the oviatalit of the Contract Documents. Such written
clarifications and interpretations will be binding on the Owner andCihvtractor Either the Owner or the
Contractormay make a Claim if a written clarification or interpretation justifies an adjustmtng @mtract Price

or Contract Times.
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The Engineer has the authority to suspend the Work in whole or in part due to failur€ohtrectorto correct
conditions unsafe for workmen or the general public, carry out provisions of the Contract, perftormaace
work, or to carry out orders. The Engineer shall submit a written order @otfteactorfor work which must be
suspended or resumed.

The Engineer or Inspector shall keep a daily record of weather and flood conditions and may susperidase Wor
deemed necessary due to periods of unsuitable weather, conditions considered unsuitable for execution of the Work,
or for any other condition or reason deemed to be in the publiegtte

GP-17 CONFORMITY WITH PLANS AND SPECIFICATIONS

All work and matemrls involved with the Work shall be in reasonably close conformity with the lines, grades, cross
sections, dimensions, and other requirements shown on the Plans or indicated in thasat®pecif

GP-18 CLARIFICATIONS AND AMENDMENTS TO CONTRACTDOCUMENTS

The ContractDocuments maypeclarified oramended by the Engineerdocountor additions, deletions, and
revisions to th&Vork after the Effective Date of the Agreemeiithe clarificationsand amendments shall be
addressedy either aChangeOrder or a witten clarification by the Engineefhe Contractorshall not proceed
with the Work until theChangeOrder or clarificatiorhas been issued by the Engineer. Toatractorshall not
be liable to the Owner or Engineer for failure to report any such daecgpnless th€ontractothad
reasonable knowledge

The Contractormay request alarificationor amendmerfor the following:
18.1  Any conflict, error, ambiguity, or discrepancy within fBentractDocumentsor

18.2  Any conflict, error, ambiguity, or discrepeynbetween the Bid Documents and the provision of any Law or
Reguktion applicable to the performance of the Bid

18.3  Any standard, specification, maad orcode(whether or not specifically incorporated by reference in the
Bid Documens); or

18.4  Instructiors by asupplier

The official form fora written clarificaion is provided in AppendiA. This formshall be filled out
appropriately by th€ontractorand submitted to the Engineer. The Engineer shall clarify the issue in writing on
either the clarificdon form or a Change Ordendsubmitit to theContractor

GP-19 SUBCONTRACTS

TheContractorshall provide the names of the 8ahtractos proposed to perform any of the Work to the Engineer
in writing as soon as practicable and before awarding any Sulctmtil he&Contractoshall not employ any person
found objectionable by the Eimger.

TheContractosshall be responsible for the coordination of the trades antb8tractos engaged in the Work. The
Contractoiis fully responsible to the Owner for thets and omissions of all of the $obtractos. The Owner and
Engineer will not settle any differences betweerGbatractoand Subontractos, or between Sabntractos. The
Contractorshall have appropriate provisions in all Subcontracts to bitddBtractos to theContractorby the
terms of the General Conditions and other Contract Documents, as applicable to the Wochtr&etbs. The
provisions should provide tt@@ontractothe same power regarding termination di&mntracts that the Oven may
exercise over th€ontractorunder any provisions of the Contract Doents.
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GP-20 WORKERS, METHODSAND EQUIPMENT

TheContractosshall provide competent, qualified and trained persaorarform the WorkTheContractoshall

provide the names of th&ulrontractos to the Engineer in writing before awarding any Subcontracts. The
Contractorshall not employ any person found objectionable by the Engineer. Any person employed by the
Contractoior anySulkcontractomho, in the opinion of the Engineer doaot perform the Work in a proper, skillful

and orderly manner shall be immediately removed upon receiving a written order by the Engineer. The Engineer
may also sspend the Work until th€ontractoremoves the employee or provides a suitable repladerSeich an
employee shall not be-+employed in any portion of the Work without written approval from the Engineer.

The onsite superintendent for ti@ontractoishall be competent, Englistpeaking, and qualified to receive orders,
supervise, and coomtte all Work for theContractorand any Sutontractos. The qualifications of the
superintendent must be established and approved by the Engineer prior to commencement of the Work. The
superintendent shall be furnished by fBentractorregardless of he much Work may be sublet. In the
performance of the Work under thisi@@act, theContractorshall conduct operations to avoid interference with any
otherContractos.

All equipment, products and material incorporated into the Work shall be asegeaifif not specified, shall be

new, of good quality and protected, assembled, used, connected, applied, cleaned and conditioned in accordance
with the manufacturerdéds instructions, exAlegpipmerss ot her
shall be of sufficient size and mechanical condition to thesequirements of the Work andgaluce a satisfactory

quality o work. Equipment shall not damageljacent property throught theperformance of the Work.

The Contractorshall be solely regmsible for the means, methodischniques, sequences, and pdoces used to
complete the Work icorformance withthe Contract Docments.

TheContractorshall obtairpermission from the Engineerdfmethod or type of equipment other than specified in
the Contracis desired The request shall be in writing and shall include a full description of the methods, equipment
proposed, and reasofts the modification A proposed item of material or equipment may be considgréide
Engineer to béunctionaly equal to an itenspecified in the Contradi:

20.1 ltis at least equal in quality, durability, appearance, strength, and design chsiiesgteri
20.2  There is no increase in any cost including capital, installation or operating to the Owner;

20.3  The proposed ite will conform substantially, even with deviations, to the detailed requirements of the item
named in the Bid Dagnents.

If, after trial use of the substituted methods or papgint, the Engineer determines that the Work produced does not
meet Contract ragrements, th€ontractoishall discontinue use of the substituted methods or equipment and shall
complete the Work with the specified methods and equipmentCaiieactorshall remove the digient Work and

replace it with Work of specified quality aake other corrective action as directed. No change will be made in basis
of payment for construction items involved or in Contract Time as a result of authorizing a change in methods or
equpment.

GP-21 ACCIDENT PREVENTION,INVESTIGATIONS, AND REPORTING

The Contractorshall be responsible to devel@nd maintain lhsafeguards and safety precautions necessary to
prevent damage, injury, or loss throughoutgbgormance of the&vork. All accidentsat the Project Sitehall be
investigated by the immediate suygisor of employee(s) involved and reported to the Enginel@spectomwithin

one (1) workinglay. Acomplete and accurateitten report othe accidenincluding estimated lost time dasfsall

be submitted to the Engineer within four (4) calendar dayfsllow-up report shall be subrtéd to the Engineer if
the estimated lost time days differ frahe actual lost time days.
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GP-22 PRESERVATION AND REFORATION OF PROPERTYMONUMENTS, ETC.

The Contractoris responsible to comply with all applicable lawsdinances, rules, and regulations of any
government agency having jurisdiction over the preservation and protection of public and private pfdperty.
Contractorshall install and maintairuggable safeguards and safety precautidunsngthe Work as neasary to
prevent damage, injury, or loss to property. This responsibility shall remain wilotiieactoruntil the Work has
been completed and accepted. Any damage, injury or loss to property which is caused otitdetoror
Subontractos shall baepaired or eplaced at the expense of t@entractor

The Contractorshall protect all land monuments, State and United States bench marks, geodetic and geological
survey monuments, and property markers from disturbance or damage until an authorizbdsagitnessed or
otherwise referenced their location. T®entractoishall also provide protection fal public and privateroperty
includingtrees,utilities, pipes, conduits, structuretc These items shall not be removed unless directedeby th
Engineer.

The Contractorshall be responsibl® completdy repairall damagsto public or private property @uto any act,
omission, negleatr miscondutin the execution of the Wonknlessit is due to unforeseeable causes beyond the
control of aml without the fault or negligence of t®ntractoy including but notestricted to acts of God, public
enemieor governmental authoritiesThe damagenust be repaired at the expense ofGloatractorbefore final
acceptance of the Work can be granydthe Engineer If the Contractorfails to repairthe damage within
forty-eight (48) hours, the Owner may independently proceed with the repairs at the expenSwoofriwohby
deducting the cost from the Contract.tHé& Contractorcannot provide fothe cost ofepairs, the Grety of the
Contractorshall be held until all damages, suits, or claims have bétedse

GP-23 PROTECTION OFTHE WORK, MATERIALS AND EQUIPMENT

It shall be the responsibility of tli&ontractoito protect the Work, materials angugoment from damages or delays
due toinflows, tidal rise, and stormvaterrunoff which mayoccurat theProjectSite. The Owner shall not be held
liable or resporible for these types of delays or damages.

GP-24 LAND RIGHTS

The Owner has been granted allred temporary easements, servitudes andofyivay agreements from public and
private landowners in order to perform the Work. A land rights memoramdhich lists allknownresponsible
contacts and required stipulatiossprovided in AppendipB. TheContractoris responsible to notify all of the
contacts and abideay stipulations listed in that@emorandum.

GP-25 UTILITIES

The Owner has been granted all of the temporary easements, servitudes aofdwaghagreements from

public and private utilities inrder to perform the Work. The utilities include, but are not limited to telephone,
telegraph, power poles or lines, water or fire hydrants, water or gas mains and pipelines, sewers, conduits and
other accessories or appurtenances of a similar natucé ate fixed or controlled by a city, public utility

company or corporation. A land rights memoranduprdvided in AppendiB whichlists all responsible

contacts and required stipulations.

The Contractorshall conduct the Work in such a manner asomperate and minimize inconveniences with
utilities. Prior to commencement of the Work, entractoris responsible to notify all of the utilities, abide by
stipulations listed in the land rights memorandum, and make any necessary adjustme@srirahwrshall

also callALouisiana One Cafiat 1-800-272-3020 a minimum of 5 working days prior to construction to locate
existing utilitiesatthe Project Site.

Any damage to utilities that is caused by@mntractomwithin the Project Site shall bepaired at the expense of the
Contractor The Owner will not be responsible for any delay or damage incurred Gpttieactodue to working
around or joining the Work to utilities left in place or forkimay adjustments.
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Any unidentified pipes or struates which may be discovered within the limits of the Project Site shall not be
disturbed. Construction or excavation shall not be performed around unidentified utilities without prior approval
from the Engineer.

GP-26 PERMITS

All Federal and State permitsat arerequired to perform the Woylsuch as th€ OE 404 Permit, Coastal Use
Permit, and LDEQ Clean Water Perphiive been secured by the Owner. Copies of these permits are piovided
Appendix C. These permits will not relieve the responsibility of bentractorfrom obtainingany additional
permitswhich may be needed to complete the wotlapies of any special permitsat areobtained by the
Contractormust be submitted to the Ownérhe Contractoishall conform to the requirements therein and displ
copies of the permits in a publictseg at the Project Site at all times.

GP-27 PROJECT SITECLEAN-UP

TheContractorshall keep the Project Site free from accumulations of waste material or trash at all times. All trash,
tools and waste materials shadl bemoved by th€ontractorafter completing the Work. In addition, all non
conforming work shall also be removed prior to the Work being accepted. No materials shall be placed outside of
the Project Site.

GP-28 OWNERINSPECTION

The Owner,Inspectorand Fedeal Sponsorshall have the right to performeasonable inspections and require
reasonable tests of the Work tine Contractorat theProject Site Theyshallbe grantedree access to all parts of
theProject Siténcludingall materials intended for ugethe Work. The&Contractoshall also alloweasonable time
for themto perform such inspections or tests. The inspections shall not relieverttnactofrom any obligation in
accordance with the requirements of the Contract.

The Contractorshallprovide the Ownewith awritten noticeregardinghe readiness of the Wodk least 30 days

prior toall inspections, tests, or approvals which specified by the Contract Documentsie Owneshall submit

atimely noticeto theContractoregardingall specified tests, inspections and approvals of the Work which are to be
conducted at throject Site The Owner shall submétprompt notice to th€ontractoregardinghe results of any
inspection or testing. If the results show any nonconformanbehét\Work, thaoticeshall identify which option

the Owner elects under the provision&iR47. Tests andnspections or &ments made by the Owner shadt

constitute aceptance of nogonformingWork or prejudicetheOwned s r i ght stracbnder t he Co

GP-29 DUTIES OF INSPECTOR

An Inspector shall be assigned by the Engineer to the Project Site to obs@uwetthetor and monitor thogress

and manner in which the Work is being performed. The Inspector will also repoet Emgineer an@ontractor
whenever materials or work fail to comply with the Contract. The Inspector is authorized to reject any materials or
suspend work which does not comply with the Contract until the issue is resolved by the Engineer.

However, thénspector is not authorized to revoke, alter, enlarge, relax or release any requirementsrifabe Co
or to approve or accept any portion of the Work, or to issue instructions contrary to the Plans and Specifications.
The Inspetor shall not manage @erform duties for th€ontractor

GP-30 CONSTRUCTION STAKESLINES, AND GRADES

The Engineer shall dict theContractorto all control pointsiecessary for setting stakes asthblishing lines and
grades as shown on the Plan Drawingse Contractorshallbe responsible for laying out all of the Workll A
layoutsshall be witnessed anerified by the Engineeor Inspectoprior to begiming the Work. The&ontractor
shall be responsible for proper executionhaf Work according to the layoudfter recering verification from the
Engineer.
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TheContractorshall be responsible for furnishiagd maintainingtakesvhich aresufficient in quantity and size
The Engineer may require the Wdddbe suspendeat any timdf the stakesare not reasonably adexfa to pemit
verification of the Work.

GP-31CONTRACTOR® S RESPONSIRBWQAQRKTY FO

The Contractorshall execute allitems coveredby the Contract, and shall furnish, unless otherwise definitely
provided in the Contract, all materials, implements, machieeuipment, tools, supplies, transportation and labor
necessary to complete the Work. Tantractorshall pay constant attention to the progress of the Work and shall
cooperate with the Engineer in every way possible. Qdméractoishall maintain a conbgte copy of the Contract at

all times, including the Plans, Specifications, and any authorized modifications.

GP-32 CONTROL OF SILTATIONAND WATER POLLUTION

TheContractoshall comply with all applicable Federal and State regulations and statutes telgimgrevation
and abatement of pollution in the performance of the ContractC@htactorshall conduct the Work in a manner
that will not cause damaging concentrations of silt or pollution to water.C®htractorshall prevent fuels, oils,
bituminous materials, chemicals, sewage or other harmful contaminants from entering the lated. or w

GP-33 SANITARY PROVISION

The Contractorshall provide and maintain sanmigaccommodations for use by alhployees and Sabntractos.
Facilities shall comply wvh the requirements of tHeouisianaState Board of Healtand Hospitals andther
authoities having jurisdiction. Committingubic nuisance on the Projecit&is prohibited.

GP-34 PAYMENT OF TAXES

TheContractorshall be responsible for all taxes and ésithat maybe levied under existing State, Federal and local
laws during the completion of the Work. The Owner will presume that the amount of such taxes is included in the
unit prices bid by th€ontractorand will not provide additional reimbursement.

GP-35 RADIO TELEPHONES

TheContractorshall furnish and maintain radio and telephone equipment throughout the Contract Time which will
allow communication between ti@ontractorand the Engineer or Inspector.

GP-36 NAVIGATION

All marine vessels shatiomply with the following Feceral Laws andRegulatiors:

36.1 Thelnternational Navigational Rules Act of 1977 (Public Law/ 91 Stat. 308, or 33 5.C. 16011608);
and

36.2  The Inland Navigation Rules Act of 1980 (Public Law®8l, 94 Stat3415, 33 U.S.C. 2002038).

These rules can be found on the Interndtthd://www.navcen.uscg.gov/mwv/navrules/rotronline.hl marine

vesselshall display the lights and day shapes required by RPaigfitsand Shapes of the Inland Navigation Rules.

The location, type, color, and size of the lights and day shape shall be in accordance with- Raséiohing and
Technical Details of Lights and Shapes. restristadyinhgere ss el e
abilitytomaneuve¥ and shall di spl ayuiredinRulé 2vi®¢/essel NptHides Coatrold s hapes
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GP-37 OBSTRUCTION TO NAVIGATION

The Contractorshdl minimize all obstructions to navigation in compliance with pertinent U. S. Coast Guard
regulations while conducting the Work. T@entractorshall promptly move any floating equipmemtroarine

vessels whictlobstructsafe passage other marine vessel Upon completion of the Work, ti@ontractorshall

remove all marine vessels and other floating equipment such as temporary ranges, buoys, piles, and other marks or
objects that are not permanerdtteres of the Work.

GP-38 MARINE VESSELS AND MARINE ACTIVITIES

All marine vessels operated by t@entractorshall posses a valid United State Cost Guard (USCG) inspection
certificate and current American Bureau of Shipping (ABS) Classification. All officers and crew shall possess valid
USCG licenses as required USCG regulations. These certificates, classifications and licenses shall be posted in a
public area on board each vessel.

All marine vessels not subject to USGS certification or American Bureau of Shipping (ABS) Classification shall be
inspected annulglby a marine surveyor accredited by the National Association of Marine Surveyors (NAMS) or the
Society of Accredited Marine Surveyors (SAMS). All inspections shall be documented using an appropriate report
format. At a minimum, the inspections shalbiate the structural integrity of the vessel and comply with the
National Fire Protection Association Coll®. 302 Pleasure and Commercial Motor Craft. The most recent
inspection report shall be posted in a public area on board esssH.ve

GP-39 TRANSPORTATON

TheContractorshall provide a safe and reasonable means of transpottatod from the dock, staging area and
Project Sitefor personnel fromLDNR and the Federal Sponsitwroughout the Work The schedule and pickup
location shall be arranged b{pNR and theContractomprior to mobilization. Upon request, overnight room and
board shall be provided to these personnel bZthgractoif adequate facilities are availableheContractoshall
provide a boat for the exclusive use of the Engineefax Inspector to tour thEroject Site during the Work
according tcSP6.

GP-40 RECORLCKEEPING

The Contractorshall maintairorderlyrecords othe Progress Schedul@aily ProgresfReport,Weekly Progress
Meeings correspondenc¢esubmittals, reproductions of original Contract Documents, Chargg)Field Orders,
certificatesadditional dawings issued subsequénthe executed Contractarifications and interpretations of the
Contract Documentby the Engineerand other elated documentat the Project Sitentil all of the Work is
accepted by the Engineer.

GP-41 CERTIFICATES OF COMBIANCE

Any certificates required for demonstrating proof of compliance of materials with specificatioerenis shall be
executed in three (ppies. BAch certificate shall be certifidy an authorizedgentof the supplying company and
shall contain the name and address ofGbatractor the project nameand location, and the quantity addte of
shipment. Copies of laboratory test repoggbmitted with certificates shall contain the name and address of the
testing laboratory and thiestingdate. Certification shall not be construed as relieving @entractorfrom
furnishing satisfactory material if the materimtested and determinéa be in nonconfonance

GP-42 MODIFICATIONS TOTHE WORK

TheEngineemay authorizenodifications, additions or deductions to Werk using Change OrderBield Orders
or Written Amendments The requirements and stipulations of these documents shall liiegoémdthe Owner and
Contractorthroughout the remainder of the Contract.
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GP-43 ADJUSTMENT TO COMPENSATION

The Contractorshall submit a written Claim to the Engineer before starting any work which is believed to require
additional compensation or an adjusiiéo the Contract Price. THeontractorshall justify the request for
additional labor and materials in the Claim using apprtedata and calculations. Thadineer reserves the right

to accept, deny, or negotiate the Claim. If the Claim is appioyéte Engineer, a Change Order shall be issued to
the Contractor The Contractorshall waive any righto additional compensatiafna Claim is not submitted in a
timely or satisfactory manneiNothing in thigprovisionshall beconstrued as establisigi any @aim contrary to the
terms ofGP-42.

GP-44 INCREASEIN CONTRACT PRICE

The Contractoris expected tccomplee the Workaccording tothe Contract Pricespecified in the Bidding
Documents A legitimateincrease othe ContracPricemay beclaimedby theContractothroughouthe course of
the Work. ThisClaim must be submittetb the Engineeim writing within fifteen(15) days ofthe eventwhich
causedhe costincreasdo theContractor The Contractorshalljustify theincreaseof the Contract Price in the
Claimusing supporting datand calculationsThe Engineer may deny the claim if there is insufficient information
to make a determination. If the Claim is approvid,Engineeshall issue a Change Oradeithin thirty (30) days

of the Claim. The requirements and stipulations of Change Order shall be binding on the Ow@amarasdtor
throughout the remainder of the Contract.

Theincreasen Contract Price shall be determineylthefollowing:
44.1 By application otheunit pricesin the Contracto the quantities of the items involveuat
44.2 By mutual acceptandeetween the Owner ar@ontractorof a lump sum.

If the Contractoiis prevented from completing the Work within the Contract Price due to the Own€orttnacor

may be entitled to any reasonable and necessary addition of cost as determined by the Engineer. Neither the Owner
nor theContractorshall be entitled to any damages arising frewents or occurrenceghich are beyond their

control, including but notiited to fires, floods, epidemics, abnormal weather conditions, acts of God, acts of war,

and other like mattersThe provisions of this section exclude recovery for damegesed by th€ontractorand
compensation for additional professal services bgither party.

GP-45 EXTENSION OFCONTRACT TIME

TheContractotis expected to complete the Work within the Contract Time specified in the Bidding Documents. A
legitimate increase of the Contract time may be requested Bytiteactothroughout the coursd the Work. This

Claim must be submitted to the Engineer in writing within fifteen (15) days of the event which caused the time delay
to theContractor TheContractorshall justify the increase of the Contract Time in the Claim using supporting data
andcalculations. The Engineer may deny the claim if there is insufficient information to make a determination. If
the Claim is approved, the Engineer shall issue a Change Order within thirty (30) days of therGéa@antract

Time shall be increaseash a basisthat iscommensurate with the amount of additiooafemainingWork. For
example, the Contract Time can be increased wheraithber of actual adverse weather days exceeds the number
of days anticipated in the Progress Schedule

GP-46 DEFAULT AND TERMINATION OF CONTRACT

The Ownesshall submit avritten notice to th€ontractolandSuretywhich justifies placement of ti@ontractotin
default if:

46.1  The Work is not begun wiin the time specified in the Notice to Proceed

46.2  The Work is performed witmsufficient workmen, equipment, or materials to assure prompt completion; or
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46.3

46.4

46.5

46.6

46.7

46.8

46.9

The Contractomperforms unsuitableneglectedr rejectedvork, refuses to remove materiats;

The Work is discontinued; or

The Work is not completed within the Contract Tiordime extension; or

Work is not resumed within a reasonable time after receiving a noticetioumy or

TheContractoibecomes insolvent, or is declared bankrupt, or commits any act of bankruptcy or insolvency; or
The Contractorallows any final j@gment to stand unsatisfied for a period of ten (10) days; or

The Contractormakes an assignment for the benefit of dued; or

46.10 The Work is not performed in an acceptable manner

If the Contractoror Qurety does notomply within ten (10) days aftereceivingsucha notice, the Owneshall
removethe Contractofrom the Work If the Contractotis placed into defaulthe Owner mawpbtain the necessary
labor,materials and equipentor enter into a nevxgreementaind Contract in order ttomplaéethe Wak. All costs
incurred by the Owner faompleing the Work under theewContractwill be deducted fronthe paymentiue the
Contractor If theexpense exceeds the sum payable unéeCtmtract, th€ontractorand Sirety shall be liabléo
pay theOwnerthe difference

GP-47 TEMPORARY SUSPENSIONDF WORK

The Engineer shall haveafauthority taemporarilysuspend the Worik whole or in part.A Field Order shall be
issued to th€ontractoifor anyof the Work that is suspendddr periodsexceeding one (Xalendar dayThe Field
Ordershall include the specifieasons andetails fa the suspensioriThe Contract Time shall not be extended if
the Work is suspendedue tofailure by the Contractorto comply with a Field Ordeor with the Plans and
Specifiations.If the Work is suspended in the interest of the OwtheContractorshall makedue allowancefor
the lost time.

GP-48 NON-CONFORMING AND UNAUTHORIZED WORK

Work not conformingto the Plans, Specificationsield Ordersor Change Orders shafiot be acceptedor
compensatedUnacceptabler unauthorized wrk shall beremoved and replaced in an acedy¢ manner at the
expense of th€ontractolin order to obtairinal acceptance of the Work.

GP-49 CONTRACTOR®O S RI GHT TOETEGNWRRACNAT

TheContractomayterminate the Contract or Work and recover payment from the Owner for labor and materials if
the Work is stopped through no act or fault of@mntractorfor more than three (3) months. For example, such an
occurrence could be caused by a court ordetlwer public authority.In any case, th€ontractorshall submit a
written notice to the Engineer at the beginning of the occurrence, antteanv@iaim to the Owner at the end of the
occurrence

GP-50 BREACH OF CONTRACT

The Owner shall submit a written @Gtato theContractoregarding any breach of the Contract. Tuntractor

must provide a written response to the Owner regarding the breach of Contract within 10 days after the Claim.
This response must provide either an admission to the Claim or kedetanial based on relevant data and
calculations. The failure of th@ontractorto provide a proper response within 10 days shall result in

justification of the Claim by efault.
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GP-51 NO WAIVER OF LEGAL RGHTS

The Ownershall notbe prevented from recovegrosts from th&Contractor Surety or bothdue tofailure of the
Contractotto fulffill all of the obligations under the Contradf.a waiveris provided to th€ontractorfor a breach
of Contract by the Owner, $hall notapply toany other breacbf Contact Final acceptancef the Workshall not
prevent the Owner from correcting any measurement, estimate, or certiibet€ontractorshall be liable to the
Owner without prejuite to the terms of the Contramtany warrantyor latent déects, fraid orgrossnegligence

GP-52 LIABILITY FOR DAMAGES AND INJURIES

To the fullest extent permitted by Laws and RegulationsCirgractorshall indemnify and hold harmless the

Owner, Engineer and their affiliates from claims, costs, losses, demands and jsd@gmkirting but not limited to

fees and charges of engineers, architects, attorneys and other professionals and all court or arbitration or other
dispute resolution costs) caused by negligence dtiractoror the Contractod affiliates under this Quract,

provided that it:

52.1 s attributable to bodily injury, sickness, disease, or death, or to injury to or destruction of tangible property
including the loss of use resulting thérom; or

52.2  Is caused by negligence or omission of @antractoror Sulrontractos to furnish any of the Work in
accordance with all Laws and Regulations.

The indemnification obligations of ti@ontractorshall not extend to the liability of the Owner, Engineer téuedt
affiliates arising out othe prepaation or approval th Plans Specifications, mapfpinions, reports, surveys,
Change Orders, dor providing directions or instructions which are the primary cause of the injurynagia

Should the Owner aZontractorsuffer from any injury or damage due to an error,ssioin, or act of the other party

or their legally liable affiliates, a written Claim shall be submitted to the other party within 10 days. The Claim shall
provide all details regarding the injury or damage, the results of any investigations, and theoamtidaken to
prevent any reocctence.

GP-53 LIABILITY FOR LOSSESBY ACTS OF THE GOVERIMENT

The Owner shall not be liable for any loss or damage sufferdeiBontractorarising out of a&esston of Work
under this Contract due &my act or order of grlocal, state or federgbvernmentgency If this cessation occurs,
the Contractommay rejuest arextersion of the Contract Time accordingtte provisions irGP-45.

GP-54 FINAL INSPECTION ANDACCEPTANCE

The Engineer, Owner andontractorshall perform a final inspection after receiving written notice from the
Contractothat all of the Work is complete. If the Work is determined to be unsatisfactory, the Enginetiéall
the Contractorin writing of thedeficiencies andacommended ceoective actions.

Unfulfilled work or damages caused by the negligence oCinaractoror Subontractos shall be repaired or
corrected at the expense of entractor All other damages to the Work which received previous acceptance by

the Engineer shall be repaired at the expense of the Owner. Upon completion of the repairs or corrections, the
Engineer, Owner an@ontractorshall perform another inspection. The Engineer shall submit a written notice of
acceptance to the Owner after fork has been determined to be satisfactorily completed according to the
Contract.
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GP-55 AS-BUILT DRAWINGS
TheContractorshall submit the ABuilt Drawings to the Engineer for review and acceptance in accordance with the
approved progress schedu®8). All originals and copies of the drawisghall be submitted accordingT&-3.
The AsBuilt Drawings shall provide complete data for quantities, dimensions, specifiedrpanioe and design

criteria, and similar items which clearly represent the services, materials, and equipr@amtibhetoihas provided.
All revisions shall be written in red ink and initialed by ®entractor

GP-56 COMPLETION OF CONTRAT
Completion of the Contract requires alltbé Work to be complete, inspected by the Engineer, accepted by the

Owner as recommended by the Engineer and after final payment is made. After the Contract is complete, the
Contractowill then be released from further obligation except as set fortreiCtntract Bond.

GP-57 CONTRACTOR S GUARANTEE

TheContractotis obligated to guarantee the Owner that all of the Work conforms to the Contract Docurhents.
Work shall beguarateed to survive final payment as specifigdthe Contract Documents.

57.1  The guaratee shall excludeefects or damage caused: by
57.1.1 Abuse or improper modification, maintenance or operation by anyone other ti@2ontihactoy or
57.1.2 Wear and tear under normal usage.

57.2  This obligation by theContractorshall be absolute. The following act®mvill not constitute
acceptance of neconformance work or release tGentractofrom obligation to furnish the Work in
accordance with the Contract Dmoent:

57.2.1 Obsenations by the Owner or Engineer; or
57.2.2 Recommendations by the Engineer or payment btheer;or

57.2.3 Use of the Work by the Owneor

57.2.4 Issuance of a notice of acceptance by the Owner pursuant to the provis@ig&for failure to do
so;or

57.2.5 Any inspection, test or approval by others; or

57.2.6 Any correction to nn-corforming work by he Owner.
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TheProject Sitas located irSt. BernardParish, Louisiana, on the southern shinesof Lake Borgnenear Bayou
Dupre and Old Shell BeaciThe Project Site is only accessible byabfsom Lake Borgne See ApendixD for

The Contractorshall provideall labor,materalsand equipmentecessaryo perform the Work. The Work shall
includemobiization and demobization at theProjectSite,dredge access afidtation chanrels,construcion of

rock breakwatersconstrucion of a backto-back steelsheet pile structuraith a scour protection bernand
installation ofpermanentvarning signs and settlement platdshe Work shalbe performedn accodance with

these Pecifications and in conformity to lines, grades, and elevations shown on the Plans or as directed by Engineer.

The Work to be performelly theContractoiis furtherdescribed afllows:

Surveying Prior to constuction,thetransectshat were established in the previous sustell be resurveyed
for bathymetry and topographyrheexistingtempaary bench markshall be verifiedr reinstalled if damaged
Settlement plates shall seirveyed duringnstallationalong the alignment of the rock breakwatefd of the
access routes theProjectSite, acess andlotationchannet, andthealignment of the rock breakwassshall
be surveyed by magnetometdéuring constructionsurveys for partial payment andality controlshall be
performed as deemed necessary byGQbatractorand as requested by the Engineer. Af@nstruction is
complete, an ABuilt Survey shall be performed for acceptancalbbf the Work.

Dredgingi Access channehallbe dredgedbo the Project Site allowfor delivery of construction materials
by marine vessels. Additionallylotation chamels shl be dredged along theouthernshorelineof Lake
Borgneto allow marine vessels tmnstruct the rock bréavates.

GeogridCompasitei Geogrid Composite shde installedunderneath the rock breakwaters and the scour
protection berm for the bagk-back sheet pile structure priorptacement of the rockreakwaters It shall
also be installed between the sand backfill and rackeption layers within the badk-back sheet pile

Rock Breakwater A continuousockbreakwateshal be constructedpproximatelys,609 feet to the west and

4,147 feetto the easbf thebackto-back steel sheet pile structiaeBayou Dupe. A semicontinuous rock
breakwateshdl be constructel r om Fort Bayou appr oxi mamneadOdSHeb, 96 8
Beach Therock breakwatershal be constructed parallel to the shoreline alongapproximate+0.5 ft

NAVD 88 catour according to theross sectionspecified in the Plan®r as directed by the Engineer.

Sheet Pile StructuiieA backto-backsteelsheet pile structure wilayers of sand bakfill, rock protection and

geogrid compositeand a rock scour protection bestml be constructe@tthe mouth of Bayou DupreThe
structureshallextendapproximatelyl,147 linear feet to the west and 452 linear feet to theoétst exising

Warning Signg Permanent warning sigrshdl be installedalongthe lakeward side of the rockreakwaters

PART lI SPECIAL PROVISIONS
SP1 LOCATION OF WORK
directiors to theavailablelaunctes
SP2 WORK TO BE DONE
2.1
2.2
23
structure.
2.4
25
rock breakvatersat the mouth of Bayou Dupre.
2.6
every1,000 ft
2.7

Settlemat Plates Settlement plates shée installed along theenterline of the rock breakwasevery 1,000
ft.
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SR3 BID AND CONTRACT DATES

Milestone

Location or Redpient

Date Due

Bid Advertisement

Publications

As advertised

Prebid Conference

Provided in Notice to Bidder:

Provided in Notice to Biders

Questions on Bid Documents

Deliver to Engineer

3 days after Prbid Conference

Site Visit

Provided in Notice t@idders

Provided in Notice to Biders

Effective Date of Agreement

Contractor and Owner

Stated in Notice of Award

Start of Contract Time

Contractor and Owner

As dated in Notice to Proceed

Work Plan

Submit to Engneer

At least 14 days prior to Pre
Constuction Caference

Progress Schedule

Submit to Engineer

At least 14 days prior to starting
construction monthly hereafter

Pre-Construction Conference

Contractor and Engineer

As determined byhe Engineer after
the Notice to Proceet issued

Weekly Rogress Meting

At Project Site

As determined at Pr€onstruction
Conference

As-Built Drawings

Deliver to Engineer

Within 2 weeksAfter End of
Construction

End of Contract Time

At Project Site

500 days dter Notice to Proceed

SRP4 ADDRESSES FOR DOCUMET DELIVERY

SR5

51
5.2
5.3
54

5.5

TheContractorshall send all Bl documentation or questiotsthe attention of the Project Engine@dl Contract
documentation or questions should be sent to the attention of the Field Engiieeaddressesnd contact

information forthe Engneers are listed as follows:

Project Engineer

Shannon Hayne®.E.

617 North 3rd Street

Suite 1036

Baton Rouge, Louisiana 70802

Phone: 228342-9424
Fax: 225342-6801

The Owner and Engineer shall deliver all written Claims, notices, submittals, Plans and other documents to the

Contractorat the address indicated on the Bid

WORK PLAN SUPPLEMEN AL

Field Engineer

George BoddigPE.

2045 Lakeshore Drive
CERM Building, Suite 309
New Orleans, Louisna 7012

Phone: 5042804067
Fax: 504280-4066

The following items shall be included in the Work Plan in addition to those requiré&-By

Layout and construction schedule fock breakwaters and steel sheet pile strugture

Layout and schedule for temporary accasg flotation chanels

Barge displacement tahle
Rock staging area

Geogrid composite layout
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SR6

6.1
6.2
6.3
6.4
6.5
6.6

6.7

SR7

SR8

TRANSPORTATION SUPPEMENTAL

The Contractor shall provide a boat for the exclusive use of the Engineer and/or Inspector to tour the Project Site
during theWork. The boat shall have thdfowing features:

An enclosed cabin space;

Capable of naintaining 25 knots (29 mph);

Six (6) passenger capacity;

Coast Guard certified,;

Operable marine radio;

All safety equipment required by the Coast Guard fessthe and type of that boat;
Draft of two feet (26) or | ess.

The Contractor shall supply the fuel and maintain the boat. All mechanical malfunctions of the boat shall be
repaired within twelve (12) hours$n the event that the Contractor refuses, negler delays compliance with the
requirements of this provision, tlevnermay obtain and use other necessary boats at the expense of the Contractor
The costs associated with providithg boatshall be included in theimp sum price for Bid Item No.. 1

FAILURE TO COMPLETEON TIME

For eachdaytheWork remainsnconplete beyond the Contract Tires specified iSR-3, or Extensiorof Contract
Time, as specifiedh GP-45, the sum of on¢housandand fivehundred dollars ($1,500) per calendar day will be
deducted from any money due to @entractoasliquidated damages. Ti@ontractorand Surety shall be liable for
any liquidated damages that are in excess of the amount dGert@ctor

BARGE DISPLACEMENT TABLE

TheContractorshall develop a barge displacement table for measurement and paymentofroaitude it in the

Work Plan The table shall be developadd stamped by an Engineer licensed in the state of Louidiasizall

show the name and/or number, dimensions, name of owner, and name of fabricator for each batgeatratier

shall furnish a dimensioned drawing or sketch of each barge that is sufficient enough to verify the barge
displacement tae. The dravngs shall showat a minimum, the length, width, and depth of the barge, and
dimensions of rake(s). All new or modified barges shall be field checked for current dimensior@sdntraetoin

the presence of the Engineer or the Inspector. Each table shall confegellward of the barge in feet and tenths
from zero (O)to the full depth of the bargand the corresponding grossplacement to the nearest ton.

Each barge shall be suitably marked with two displacement gaging lines along each side of the bagggirtgach

line shall be painted perpendicular to the edge of the barge and be no less than four (4) inches wide and one (1) foot
long on both the deck and side of the barge. Barges with rakes shall have the displacement gaging lines placed at
each corner ahe box section between the rakes. If a barge has a box end or ends, the gaging lines shall be placed
approximately four (4) feet from the box end. The freeboard will be measured at the four (4) gaging locations and
the displacement determined by the a$dhe "CELMV Standard Barge Tables" from the average of these
measurements. The displacement shall be determined before and after the barge is unloaded and the difference
between these valuesadhbe the quantity delivered.
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SR9

SR10

SR11

SR12

If the barge tables were iginally furnished for fresh water artie barge displacement measurements being
taken insaltwater, theContractohasthe optiorto obtain water samples and deteratimedensities or unit weights
of thewater Water sampling shall be performemhcurrently with the measurements of the bargeth when fully
loaded and empty. Water samples shall be taken b@dh&actorand witnessed by théngineer The water
samples shall be taken in accordance with ASTM D 3370 (practiemde Sample) at géhs of four (4) and eight
(8) feet in the area where measurements are made using a "Polypro" 2000 ml. maitsr, saapprovecdequal

Densities shall béested by a certified testing laboratory according®&TM D 1429 (Method B Hydrometer
Method). Ater review and approval of the test results by the Engineer, the average of the densities wiltdoe used
adjust the measurements. uAit weight of 62.45 pounds/cubic foststandardor fresh water. If th€ontractor

does not obtain water samples @edsities, then no adjustmsnill be applied tahe displacement table armtk
guantities.

OYSTER LEASE RESTRITIONS

Oyster leases are known to exist near or within the boundaries of the Project Site. The locations for the leases
are provided in th@lans. The Owner has acquired those portions of the leases which exist within the
boundaries of the Project Site. Tdwster leaseestrictions for performing the Work within the boundaries of

the Project e are provided in Appendix C.

THREATENED AND ENDANGERED SPECIES

The Environmentadnd BiologicalAssessmestfor this projecidentifiesGulf Sturgeon and West Indian Matees
asthreatened and endangered species which have the potential to exist within the boundaries of the Pidject Site.
Contractor shall review and comply with the restrictions in the EnvironmamtbBiologicalAssessmestegarding
dredging and backfilling athe access and flotation channel$e Environmentand BiologicalAssessmestare
provided inAppendix C.

SPECIALPERMIT CONDITIONS

The Contractorshall notify the commander of the Eightinited State€oast Guard Districis specified by the
USACE Permit in Appendix C. A copy of the Plans and that permit shall also be provided to the commander as
specified in the grmit.

OFFICE FOR OWNER

TheContractorshall provide an officér the Engineer and Inspectatrtte Project &e if requestdbythe Ehgineer
This office shall beor the sole use of tHengineer or Inspectpsuitably sizedprovided with lighting, hat, and air
conditioning. The office tirnishings shalincludea work table, drafting tablestool, and two chairs.

In the event that th€ontractorefuses, neglest or delay compliance with tlequirementsf this provisionthe

Ownermay ohliain anduseanothemecessargffice at the expense of ti@ontractor The cost for providing and
furnishingthis dfice shall be included in the contract lump sum pfareBid Item No. 1
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PART Il TECHNICAL SPECIFICATIONS

TS1 GENERAL REQUIREMENTS

1.1 Scope TheCortractorshallfurnish allof the labor, materials aretjuipmenhecessario excavagand bakfill
theaccess and flotation channadenstruct the rock breakwatensd ackto-back steesheet pile structurand
fabricake and instdlthe warning signs ahsettlement platessspecified inthe Plangnd these Specifications
Quantity calculations, layouts, shop drawings, and construction sequencing of these items shall be provided in
the Work PlanThe major tasks associated with tiéork are described dsllows:

1.1.1 Dredgeand maintairbarge accesandflotation channelslong the southern shdiree of Lake Bogne
within the Project Site The channels shall be backfillaith the spoil materiahfter constructiomf
the rock breakwateiis complete.SeeTS-4 for the requiements of this item.

1.1.2 Constructhebackto-back steetsheet pile structurendrock scour protection berosing steel sheet
pile, steel walers, geogrid composite, and rotke structurevill extendapproximately 1,147 linear
feet to the west and 452 &ar feet to theast of theexisting breakwaters at the mouth of Bayou Dupre.
Thestructure willalsotie into theexisting USACE rock breakwaters anelw rock breakwaters
proposed for this prog. SeelS-5, TS9, TS-10, TS-11, TS-12, and TS-13 for the requirenents of
theseitens.

1.1.3 Constructherock breakwater sections near Bayou Dupre and Old Shell Beach utilizing geogrid
composite and rockFrom the backo-back sheet pile structuet Bayou Dupre, continuousock
breakwates will extendapproximately 6,609 feet to the weddbng Reach &nd 4,147 feet to the east
along Reach 2In the vicinity of Old Shell Beach, sentontinuous rock breakwatewill extend
approximately 8,63%etbetween Fa Bayou and Bayou Yscloskey along Reach 3, and approximately
8,329f eet between Bayou Yscl oske.ySedsshandD®6ddrtheot 6 s Canze
requirenents of these items

1.1.4 Install settlement plates and warning signs along the rock breakwaters artid-back sheet pile
structureat 1, 00006 i nt er v aBeelSdandTSB forvthe requineménts ef thesk a n s
items.

1.2 Disposal of Dredged MateriaDredged materiaghall be depositedithin thespoilarea shown on the Plans
Placement in any other location is prohibitethout prior writtenapproval fomtheEngineerLogs, stumps,
snags, debris and other obstructions which are encounterewtviiceive separate payment for removal and
disposal.

1.3 Use of EquipmentThe equipmentusedfor the Workshall beoperated within the boundaries of the Profitet
andaway from existing vegetated wetlands, the lakereline, or any other sensitive ared¥heeled and
tracked vehicles amenly allowed withinthemarsh and open water aredsich requireend-on-construction as
shown in the Plans. THeontractorshal be responsible for returningl aisturbed wetland& pre-existing
conditions at n@xpensdo the Qvner.

1.4 Navigation Depths Access andlotation channels shall béredged andhaintained to provide clear and safe
navigation of allmarinevesselgo beusedfor the Work Areas containing avigable depths shall not be
impaired excpt as allowed by applicable laws or regulatioiss theresponsibility of th€Contractorto select
equipment that can navigate from a maintained n#&eigahannel tdhe RojectSitewithout dredging except
for theflotation and access channels depicted in the Platisequipment shall remain floating at aiirtes
during the transit to the Projedt& TheContractoishall obtaifNOAA NauticalCharsand/or othecharts to
become familiar with the depths in the vicinity of #Preject Ste.
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TS2 MOBILIZATION AND DEMOBILIZATION

2.1 Description The Contractorshall provideall labor and equipmentoss necessary tanove personnel,
equipment, supplies and incidentalsitd fromthe Project $te, establistoffices, buildingsand other facilities
necessary fahe Work, obtain bondsiequired insueinceandanyotherpre-constructiorexpenses necessary to
performthe Work This sectionshallexclude the cost of constructio materials.

2.2 Arbitrary Mobilization byContractor The Ownershdl pay for only onemobilization and demobilization
effort. Should theContractordemobilize prior to completing thé&/ork, subsequent remobilization shall be
performedat no cost to the Ovam.

2.3 Ratio of Mobilization and Demobilization EfforSixty percent (60%) of the mobitiion/demobilization lump
sum price will be paid to th@ontractorupon completenobilizationto the Project Sie. Theremaining forty
percent (40%) will be paid ttv¢ Contractoruponfinal acceptance of the Wark

2.4 Justification of @sts TheContractowill be required tosubmit a written Clainto the Engineeif the cost of
installation mobilization and demobilization is in unreasonable relation to the cosVébthe The Engineer
shall make a determination on the justification of the Clatailure toadequately justifghis relation in the
Claim shallresult in payment of actual mobilizati@md demobilizatiortostsas stated in this Sectiorhe
determinatio by the Engineer is not subject tppeal.

2.5 Measurement andagment TheContractorishall submit an Application for Payment for the costs incurred to
mobilize and demobilize all equipment, personnel, and other such costs as denoted in the Contrantocume
Uponapprovalby the Engneer,invoices shall be paid for at the contract lump sum price for Bid Item No. 1.

No invoice will be paid for mobilization until the flotation and access channels have been completed as defined
in TS4.6. No invoice will be pal for demobilization until the ABuilt surveys have been accepted by the
Engineer as required iiS-3.

TS-3 SURVEYING

3.1 Scope The Contractorshall furnish all of the materials/abor and equipmemecessanto perform
preconstrution, procesand AsBuilt Surveysof thebasdine, transectsrock breakwaters, sheet pile structure,
settlement plates, and access and flotation channsteas h the Bans. All surveysshall be pedrmedby
personnel who are approved by the Engingater the direct supervision of a professidiaad surveyor
licensed irthestate of LouisianaSurvey data shalkference the North American Datum of 14BIZ\D 83),
Louisiana South Zone, U. SurveyFeetfor horizontal contrgland the North American Vertical Datum of
1988(NAVD 88), U. S. Survey Feéor vertical control Horizontaland vertical contradhall be established by
using the two LDNR secondary monuments specifieippendixE.

3.2 PreConstruction Survey Thebaselinefransectand temporary benchmarklown on the Plarghall bere-
surveyedand stakedby the Contractoafter the PreConstruction Conference apdor to construction. This
survey shall be used to veriffie alignment othe various project featuresidto make modifications or
adjustments as deemed necessary by the Engirl@awings of the plan views anttoss sections and
calculations othe projectedjuantitiesof materialsshall bedeveloped from this survedyy theContractor

3.2.1 Temporary Bench Marks (TBM)TBMsNos. 1 througl8 shall bee-installed as shown on the Plaarsd
at any other locations necessary ¢complete all surveys Horizontal and vertical coordinates shall be
determined for all TBMs installed. Ti@ontractorshall maintain the TBMs for the duration of the Work.
In the event that a single TBM is disturbed and/or destroyed, the TBM may be reinstalled by qualified
personnel as approved by the Engineer. If multiple TBMs are destroyed, the Engipeequig the
TBMs to be reinstalled by a professional surveyor licensed in State of LouiSikleal BMs shall be
shown on the plan view drawings.

3.2.2 Baseline The baseline shall be surveyatd stakedat all points of inflectiorand intersections witthe
transects.The baseline shall be shown on the plan viewvirgs.
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3.2.3

3.24

3.25

Transects The ransectshall be surveyeftom the baselinéo a minimum of 25 feet onshore ab@®00
feetoffshore at 25 foot intervalg-or StatiorB5+00, the transects shall exte&ttd feetbeyond both sides
of the baseline in order to capture the bathymetry of Bayou Diwesurvey work shall be piermed
beyond Station 135+0&t Bayou Dupredue tothe presence axistingcultural resource site

The transects shall also be seygd and staked at all intersections with the alignment of the rock
bred&waters and sheet pile structure, with the existing shoreline, with the inside and outsafdéhee
access and flotation channels, and with the baseline. The inflection poimsadijnment of the rock
bre&kwaters and steel sheet pile structure shall also be suraagestaked.

TheContractosshall develomlrawings which shothecross sections and plan views ofsherelinerock
breakwaers access and flotation channels] thesheet pile structureElevations, coordinateknes and

grades for each of these featushallall be shownon the drawingsContoursat elevations- 1 . 0 6-,
1.0,-3 . 0 6-6. Gatn dN Ashadlals® Be shown on ghlan viewdrawings

TheCortractorshall alsadetermine the projectegliantitiesor rock, gegrid compositesand steel sheet
pile, andall sheet pile connectionhe quantities of rock and sand shall be calculated asimgthod that
is approved by the Engineer, sucttesaveiageend arear AutoCADD. Theprojected quantities of rock
shallbe calculatedh tonsandaccount foranin-placeunit weightof rock equal tol.5 tons per cubic yard
and theassumed settled section (below existing ground) slimthePlans. The projeted quantity of steel
sheet pile shll be calculatedn square feefor both the 30 foot and 60 foot long sections

Stakes Thestakes shall bentreated woodf sufficient diameter and length such that theyeambedded

at leasthree feet into the saélnd protrude 5 feet above existing grade if on shore, or 5 feet above mean

water elevation if off shore.

Magnetometer SurveyA magnetometer surveshall be performealong the centerline of theeess
route(s) to the Projectit®, accesschannels flotation channels, sheet pile structugpelines, and
submerged portions of theak breakwates, where possiblePerpendiculatrack lines shall be ruat 500
foot intervals ancextend 25 feet beyond the outside edge of each of fireppsedfeatures, wrere
possible All pipelines shalklsobeprobedandappropriatelynarkecthroughout construction according to
United States Coast Guard Standarflee magnetometesurveyshall show all track lines, coordinates,

amplitudes, signature types, and signatuidths of all hits.The survey shall also show the coordinates,

top elevation and ground cover for all pipelines.

3.3 Process Surveyd hesettlement platesock breakwatersock protection layer, scour protection besamd fill
andsteel sheet pilshall be surveyed duringonstructioras follows:
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3.3.2

3.3.3

Settlement PlatesThe Contractor shall survey the settlement plates along each Reach (1, 2, 3 or 4)
within one day after installation and daily thereafter until each rock breakwater lift along that Reach i

accepted by the Engineer.

Rock Breakwats The AStrongo soil profile breakwaters on

34), 3 (Alignment coordinates 2Z5%) and 4 (Alignment coordinates-50) shall be surveyed on days

1, 14 and 28 aftehelift hasbeenplacel alongeachof thoseReacles The fiWeak o soi |
breakwaters on Reaches 1 (Alignment coordinat®l 3 (Alignment coordinates 254) and 4
(Alignment coordinates 589) shallalsobe surveyed on days 1, 14 and 28 dfterfirst and seaal

lift shave been placed aloegchof thoseReacles The crown and bottoes of the rock breakwaters
shall be surveyed at 500 foot intervals and aswVeytransects and points of inflection along the
alignment. The Engineeshal determine if theift on each Reach is to be accepted or modified based
on these surveys. Those portions of breakwaters which are modified|suls resurveyed.

Rock Protection LayerThe rock protection layer on the baitkback steel sheet pile structure shall be
suveyed after placement. Thieeationsof the protection layer shall be obtained along the alignment
of the backto-back steel sheet pile structure 50 foot intervalsand at all points of inflectianThe
Engineer shall determine if the protection laigeto be accepted or modified based on this survey.
Those portions ofhte rock protection layexhich are modified must also besteveyed.

28

profi



3.4

3.5

3.34

3.35

3.3.6

Scour Protection BermThe scour protection berm on the bdolback steel sheet pile structure shall
be surveyedfter placement. Both sides of the crown and outsidefttiee berm shall be surveyed
along the alignmeran 5 foot intervalsand at all points of inflectianThe Engineer shall determine if
the berm is to be accepted or modified based on this sull&se portions of the scour protection
berm which are modified must also be resurveyed.

SandFill: The sand fill layer in the bado-back steel sheet pile structure shall be surveyed after
placement on days 1 and 30. Thevationsof the sand fillshall be obtained along the alignment of
the backto-back steel sheet pile structure 50 foot intervalsand at all points of inflectianThe
Engineershdl determine if the sand fill layer is to be accepted or modified based on these surveys.
Those pations of the sand fill layer which are modified must also be resurveyed..

Steel Sheet PilesThe steel sheet piles on the baglback steel sheet pile structure shall be surveyed
after installation. Théop and outside toe of the sheet @itall be okained along the alignment of the
backto-back steel sheet pile structiakeach tie rod assemldynd at all points of inflectionThe

Engineer shall determine if the steel sheet piles are to be accepted or modified based on these surveys.

Those portion of the steel sheet piles which are modified must also-berveyed.

As-Built Surveys: The settlement platesgccess and flotation channeleck breakwaterssand fill, scour

protection berm, rock protection layemndsteelsheet pileshall be survesdby the Contractaafterconstrution
is complee. Fnal payment will not beeceiveduntil the AsBuilt Surveyand Workhavebeeracceptedy the

Engineer

3.4.1 Settlement PlatesAll of thesettlement plateshall be surveyed after af therock breakvaters have
been accepted by the Engineer.

3.4.2 Access and Flotation Channel§he centerline of all access and flotation and flotation channels shall
be surveyed at 500 foot intervals and at all transects and points of inflection along the alignment. The
suivey shall also extend 25 feet beyond the outside edge of the access and flotation channels and
temporary spoil areas.

3.4.3 Rock Breakwatex. The final process surveys fosck breakwaters othose Reaches that are accepted
by the Engineer shall be incorporatato the AsBuilt Survey

3.4.4 Sand Fill The final process survey for the sand fill layer that has been accepted by the Engineer shall
be incorporated into the ABuilt Survey.

3.4.5 Scour Protection BermThe final process survey for the scour protection bahhas been accepted
by the Engineer shall be incorporated into theBAdt Survey.

3.4.6 Rock Protection LayerThe final process survey for the rock protection layer that has been accepted
by the Engineer shall be incorporated into theBAdt Survey.

3.4.7 SteelSheet Pile The final process survey for the steel sheet piles that has been accepted by the

Engineer shall be incorporated into theBwilt Survey.

Deliverables The preconstruction procesand AsBuilt Surveys shall be stamped by a profesal
surveyor licensed in thet@e of Louisiana. Th€ontractorshall provide the details for the survey layout
and stakeout in the Work Plan.

The preconstruction surveyrdwings angrojectedmaterialquantitiesshall be submitted to the Engineer

for review and approvaprior to constructonT hr ee copi es shall be provided

digital copy provided in AutoCAD or an approved equal.
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The process survey drawings;place material quantitieend supporting calculatioshall be subntied to

the Engineer for review immediately after they are perforinedder to receive acceptance and payment

Three copies shall be provided on 110 X 170 paper a
approved equal.

The As-Built Survey andn-placematerialquantitiesshall be submitted to the Enginedter constructioris

completein order toreceiveacceptancand final payment Three copies shall be pr
paper and one digital copy provided in AutoCAD or an approved edir@surveyshall incorporate all

field changes, change orders, apntitiesof materialgplaced All revisions shall be shown in red and be
easilydistinguishabldrom theoriginal design.

Point files of thepre-construction procesandAs-Built Surveys shall beincludedin the digital copies and
shall contain the following infonation

3.5.1 Point number
3.5.2 Northing (NAD 83 US. FT))
3.5.3 Easting (NAD 83 US. FT;)
3.5.4 Elevation (NAVD88 FT.)
3.5.5 Description
3.6 Measurement and Paymefithe Contractoishall submit an Application for Payment for the costs incurred to
perform thepre-construction procesandAs-Built Surveys and other such costs denoted in th&€ontract

Documents Upon acceptance by the Engineer, an invsie#l be paid for at the contract lump sum price for
Bid Item No. 2.

TS4 ACCESS AND FLOATION CHANNELS

4.1 Scope TheContractorshallfurnishall of themateials, labor and equipmeneéoessaryo construct the access
and flotation channelsthrough removal and temporary disposal of spoil materidlse channels shall be
maintained in a useable configuratithmoughoutthe duration of th&Vork at the expensef the Contractor
Boring logs for the Project Site are provided in Appendix F.

4.2 ExcavatiorMethod The access and flotatiehamelsshall be mechanically excavated usirmyieket dredge,
barge mounted track hoe or approved equbkContractoshalluse any environmentally acceptable method
that will complete th&Vorkin accordancevith thedrawings. Theproposediredgingmethodmust beprovided
in the Work Plan.

4.3 Excavation Limits Accessand flotation dannels shall not bexcavatd beyond the limtis and coordinates
shown on the Rns without written approval from the Engineer. Tirimum bottom elevation of the chaeis
shallbe6. 0 6 N88 (VeDthe invert of the a@mnel shall not be lowertha® 0 6 N88)VIBe maximum
turning radius forransitions between access and flotation channels is 250.0rfeslocationsof theLDNR
permittedchannelsare shown in thelBns. It shall be heresponsibility of theContractorto obtainan LDNR
permit modification and prior approvabm the Enginer in order to enlarge or relocate the channélse
Contractorshallalsoobtain and submit to the Engineer a letter of no objection &oypipdine company for
theproposed excavatidnsidetheir right-of-way.
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4.4 SpoilDisposal Dredged material shaile temporarily deposited lake ward of the access and flotation channels
and conform to the elevations, grades, and lines specified in the Plans. It shall not be deposited outside of the
limits shown on the Plans without written approval from the EnginElee temporary spoil shall be backfilled
into the flotation channel after the rock breakwaters have been accepted by the Engineer. The soils underneath
the temporary spoil placement areas shall be reworked to + 6" of the original bottom. Any nieersal t
deposited elsewhere than indicated on the Plans or as authorized by the Engineer shall be removed and
deposited in an approved location at the expense of the Contractor.

4.5 Maintenance Theaccess and flotatiazhannés shallbemaintainedaccordingo the dimensiong®wn on the
Plans in ordeto transport equipment and materials toRieject Sitehroughoutconstruction.Maintenance
excavatiorshall beperformedatthe expense of théontractor

4.6 Measurement and Paymefithe Contractoishall submit an Application for Payment for the costs incurred to
construct and maintain thietationand access channels denoted in th€ontract cuments The Engineer
shall review he final elevation of the backfilled channels the As-Built Surveyin order to determine
acceptanceUpon acceptance by the Engineer, an invelwal be paid for at the contract lump sum price for
Bid Item No. 3.Noinvoicewill be paidfor demobilization until he temporary spoil is successfubigicKil led
into the access and flotation chanraid the bottom depth of the temporary disposal arestigred to within

+ 6" of the original bottom depth.

TS5 GEOGRIDCOMPOSITE

5.1 Scope The Contractor shall furnish all of the materials, labor and equipmensaeg&sconstruct, install and
maintain the geogrid/geotextile system (henceforth called the geogrid steppotil the rock breakwaters are
completed and accepted according to the Plans and these Specifications.

5.2 Materials The geogrid composite shak a grid structure manufactured of a stress resistant polypropyene m
terial, placed on top of a woven, geotextile which meets the physical property requirements listed in the tables
below. The geogrid composite is formed by a regular network of itifegoanected tensile elements witkg
ogrid aperatures of sufficient size to allow interlocking with surrounding soil, rock, and earth, and fuirction pr
marily as separation (geotextile) and reinforcement (geogdFig.geogrid composite shall also possies$d-
lowing charactestics:

5.2.1 A molecular weight and characteristics which impart high resistance to loss of load capacity or structural
integrity when subjected to mechanical stress during installation;

5.2.2 A high resistance to deformation when subjettedpplied force in use;

5.2.3 Ahigh resistance to loss of load capacity or structural integrity when subjected-tedorgnvironmental
stress;

5.2.4 Shall accept applied force in use by positive mechanical interlock with the rock breakwaters, contiguous
sectons of itself when overlapped and embedded by the rock besaisjyand connected with braided
connectors (or acceptable equivalent, excludirdking);

5.2.5 Asulfficient cross sectional profile to present a substantial abutment interface between tigeseiiatil
rock breakwaters and to resist movement relative to those materials Vet suthe applied force;

5.2.6 A sufficient flexural rigidity to help maintain intimate contact with the existing very soft to soft soils after
the rock breakwaters aresgkd on top;

5.2.7 A sufficient true initial modulus to cause applied force to be transferred to the geogrid at low strain levels
without material deformation of the reinforced structure;

5.2.8 Complete continuity of all properties throughout its structure andi lshauitable for use with the rock
breakwaters in the coastal environment and improve theteyngstability of the rock breakwaters.
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Physical Property (Geogrid) Units MD Values' XMD Values
Aperture Dimensiorfs'® (in) 1.6
Percent Open Area (COEW-02215) % 62
True Initial Modulus In Usé (Ib/ft) 32,900
Ultimate Tensile Strength (Ib/ft) 1575
Elongation at Ultimate Tensile Strength % * 12.5 12.0
True Tensile Strength @ 2% Strdin (Ib/ft) 450
True Tensile Strength @ 5% Strdin (Ib/ft) 820
Long Term Design StrengtH® (Ib/ft) 360
Junction Efficiency % 90
Flexural Stiffness mg-cm 750,000
Seam” ™! (Ib/ft) 945
Resistance to Installation Dam&ddgé %SC & %GP| 90& 70
UV Resistance (at 500 hours per ASTM D % 80
4355)
Resistance to Long Term Degradafiof’ % 90
Notes
1. Unless otherwise stated, minimum average roll values are determined in accordance with 4358 D

N

9.

10. Minimum value in the event insufficient data exists to establish the MARV.

. Minimum Nominal dimensions measured via caliper.
. True resistance to elongation when initially subjected to a load measured by ASTM D6637 withroot d

. Long Term Design Strength (LTDS) per GBG4(a) or GRIGG4(b), as appropriate fgtopes in contact
. Load transfer capability measured via GRb2 (1987) in Ib/ft.

. Resistance to bending force measured via ASTMB88, Option A, using specimen dimensions of 8614 n

. The seam connecting adjacent sections of geogrid shall be constructed using continuously stitched

. Resistance to loss of load capacity or structural integhign subjected to mechanical stress in installatic

Cross Mechine Direction (XMD) properties are are equal to or greater than the MachinéiddirgdD)
properties unless othgise noted. The * notation designates a Maximum Average Roll Value.

ingtestmatr i al s under | oad before measuring such
methods of measement so as to overstate tensile properties.

with riprap.

limeters in length by 1 aperture in width. Note timadtiple layer products shall be layered so the apert
open dimensions are maintained during initial laying out of the geogrid in the field.

usirg a Daible Stitch Seam Using Braid with a maximum stitch spacing of about 2 inches near the ce
the overlap. The braid material shall be securely knotted with doibetif knot to the grid at all ends of the
seams, and at a spacing not to exceesbbdlong any seam to resist raveling of the braid material. Brai
shall be sufficiently durable, strong and taut to transmit a minimum of 60% of the Ultimate Tensile St
and shall meet or exceed supplier recommendations for this applicationraitheded for tying and lacing
in the fabrication of the units shall besBand hollowcore braid composed of high density polyethylene
(HDPE). Each strand shall consist of a bundle of monofilament HDPE. The braid shall have a nemir
ameter of not lesthan 3/16 inch and a breaking strength of not less than 400 Ibs on a test specimien !
es in length. The braid shall be UV stabilized with a minimum carbon black content of 2.0% by weigh

measured via ASTM 3818 in clayey sand, well graded sand, and crushed stone classified as poorly
gravel with a madmum 2 inch particle size.

Resistance to loss of load capacity or structatebrity when subjected to chemically aggressive enviro
ments mesured via EPA 9090 immersion testing. Applies to the geogrid and seam materials.
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Physical Property (Geotexile) Units MD Values XMD Values
Grab Tensile Strength (ASTM-B632) Lbs 450 350
Grab Elongation (ASTM B1632)* % * 15 15
Mullen Burst (ASTM D3786) psi 1000
Long Term Design Strength (GIRAT7) Lb/ft 890
Wide Width Tensile Strength (ASTM-B595) Lb/ft 3600
Wide Width Tensile Strength @ 5% Strain (AST Lb/ft 1390 1740
D-4595)
Wide Width Elongation (ASTM B4595)* % 15 10
Puncture Strength (ASTM-83833) Lbs 180
Trapezoidal Tear (ASTM B1533) Lbs 180 170
Percent Open Area (COE CWI2215) % 10-12
Apparent Opening Size (AOS) (ASTM-&r51)* US Sieve* | 30 or 0.6 mm
Permittivity (ASTM D-4491) Sec 0.15 min
Flow Rate (ASTM D 4491) (gal/min/ft"2) 10 to 30
Seam Strength (ASTM {4884) Lb/ft 2400
Strength Retained (500 hours) (ASTMA355) % 80

Notes

1. Unless otherwise stated, minimum average roll values are determined in accordance with A3%8 D

2. The material shall be a woven geotextile consisting only of long chain polymetric filaments or yarns {

Cross Mechine Direction (XMD) properties are are equal to or greater than the Machine Direction (ML
properties unless othgise noted. Thé notation designates a Maximum Average Roll Value.

into a stable network such that the filaments or yarns retain their position relativé wtiearcduring ha-
dling, placement, and throughout the design service life. At least dight{85) percent, by weight, of the
material shall be polypropylines, polyesters, polyamides, polyethylene, or polyolefins. The geotextile
be freeofanygrat ment or coating which might adver sre
ties after installation. When required, the geotextile fabric shall contain stabilizers and/or inhibitors ac
the base material to make filaments resistadeterioration due to ultraviolet light and/or heat exposure
The edges of the geotextile shall be selvedged. The geotextile shall be freefécis ahd tears and shal
meet or exceed the physical property requirements listed in Table 2. Threadrusetbfy or field sewing
shall be of contrasting color to the fabric and made of kevlar, polypropylene, polyestegamigel thread.
The thread shall be as resistant to detation due to ultraviolet light and/or heat exposure.

5.3
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5.5

Shipment and Stage The geogrid composite shall be shipped in roll form with each roll individuallyitident

fied and maintained in a protective cover(s) prior to placemeshall be rejected during installation if defects,

rips, flaws, deterioration or damage occdrdeiring manufacture, transportation, or stordgering shipment

and storage, it shall be protected from moisture, dust, debris, ultraviolet light, and other contaminants following
manufacturer ds

the guidelines of ASTM D 4873Each roll shall be labeled or tagged witth e
identification, shipping lot, roll number, roll dimensions, roll weight, and date of manufacture.

Warranty The manufacturer(s) shall warrant the geogrid composite components against manufacturing defects
and material dgradation under buried outdoor exposure for a period &2 on a prorated basis from the
date of final payment and acceptance. Manufacturer shall repair or replace, at no expense to the Contractor, any

material that fails from the previously mentamhcauses within the warranty periothe Contractor shall fu
nish the Engineer with the written warranty from the Manufacturer.

Submittals Manufacturing CertificateAll geogrid composite and mechanical connections used in construction
will be acceptd on the following basisAt least thirty (30) days prior to installation, the Contractor shall fu
nish to the Engineer, in duplicates, a mill certificate or affidavit signed by a legally authorized official from the
company manufacturing the materialche certificate shall contain the signer's title, the name and address of

the Contractor, the contract number, and the project name and locetiemill certificate or affidavit shalta
test that the materials meet the chemical, physical, and manirfgaguirements in this specificatioA.c-

companying the certificate/affidavit, the Contractor shall submit a three (3) foot by three (3) foot sample of the
geogrid compsite to the EngineerAn additional three (3) foot by three (3) foot sample coirtgimechanical
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5.6

5.7

5.8

59

connectors in the center of the sample shal b be sub
tions for installation and protection instructions for the project considering the foundation soil conditions and
the rock dike matgals.

Panel ConnectionsA panel of the geogrid composite shall consist of multiple strips of geotextile connected by

sewing with Kevlar sewing thread (or polypropylene, polyester, or polyamide thread as recommended by the
manufacturer for the applidgaton) wi t h a mini mum five (508) feet over
mi ni mum four (46) feet overlaps which are mechanical
to achieve 60% or greater of the Ultimate Tensile Strength as mofeabie 1 (also see note 8). The thread

shall be as resistant to deterioration due to ultraviolet light and/or heat exposure as the gebtextéams

shall be capable of transmitting the maximum shear stress and tensile stresses, with an adegobsafeiy

as recommended by the manufacturer. The seams shall consider the forces transmitted byetiveibediid

TS-6, and as shown on the contract drawings, when the seam connecting the geogrid composite rest on the very
soft ground conditiondepicted in the contract boring logs. The panel width must cover thaumirstructure

wi dth shown on the plans and shall extend beyond th
shall be based on the footprint depicted on the drawaxgdiding overlap, and no payment will be made for

matrial placed outside of the edge extension stated above.

Geotextile Seams and End Lagswoven geotextile panel shall consist of multiple geotextile strips sewn t
gether at the factory for as larg@anel area as manageable. All geotextile panel seams shall be sewn at the
fact ory using a doud lhe eradw,( risidd uEid) ovedihstitghing shall be located a
minimum of two (2) inches from the geotextile edge. The sewirlgsisist of two parallel stitched rows at a
minimum spacing of one (1) inch. The panel width must cover the minimum structure width shown on the plans
and shall extend beyond the structure edghalbey t hree
finished to prevent outer yarn from pulling away from the fabric. Payment shall be based on the fastprint d
picted on the drawings, excluding overlap, and no payment will be made fialziaced outside of the ma

imum edge overlap stated aleo Each geotextile panel end lap shall be overlapped a minimum of five (5) feet

to provide the area gerage shown on the plans. In areas deemed necessary by the engineer, the geotextile
shall be overlapped a minimum of ten (10) feet or as directedddyesn.

Panel Layout The Contractor shall include a panel layout in the Work Pldre Contractor shall allow the
Engineer a minimum of seven days for review and approval prior to fabrication of the geogrid composite panels.

Installation The geogidl composite shall be placed in continuous panels below and parallel to the centerline of

the rock breakwater as shown on the Pldarte geogrid composite shall extend beyond the toe of the kaeakw

ter by approximately 3 feet on both sidésljacent rollsof geogrid element of the geogrid composite shall have

a minimum four (406) feet overl ap t cCareshdlbetakentae al i gn m
sure that geogrid composite sections do not separate during construdtiowinkles ard sags shall be

stretched out immediately before rock is placed on the geogrid composite. To immediately mobilize tensile
forces in the geogrid composite, the edges of the g
of rock before proceding with placemertf rock across the full width of the geogrid composite footprint. The

Work shall be scheduled so that it is completely covered with a layer of the rock by the end of each workday

and failure to do so shall require replacement of gdagpimposite.

5.9.1 The woven geotextile fabric shall be placed with the machine direction perpendicular to the rodk-dike ce

terline under the geogrid at the locations, and to the lines and grades shown on the plans. The Contractor
shall prepare the surfacerxeive the geogrid composite, insuring théeme is relatively smooth and free

of obstructions, depressions, debris, soft or low densitygieof material, and stone, which could damage

the geogrid composite during placement. At the time of instatiatie geogrid composite shall be rejected

if defects, rips, holes, flaws, deterioration or damage incur duringfaetare, transportation, or storage.

The geogrid composite shall be protected at all times durimgjretion to insure the geogridcongpo t € 6 s
original chemical and physical properties anehanged. Work shall be scheduled so that the geogrid
composite placed, is completely covered with a layer of the specified material by the end of each workday.
Failure to comply shall requireglacenent of geogrid composite. All wrinkles and sags shall be stretched

out immediately before stone is placed on the geogrid composite.
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5.9.2 The geogrid composite shall be protected from damage during placement of stone. This shaihbe acco

plished by limiting tle height of drop to less than one (1) foot for the first lift. In the event the stone
placement damages the geogrid composite, the stone shall be placed directly on the geogrid composite with
zero (0) height of drop. Before placement of stone, the Guotrshall demonstrate the stone placement

will not damage the geogrid composite. Any geogrid composite rejected or damaged shall be replaced by
the Contractor at no additional cost to the Owner. The Contractor shall also submit a geogrid composite
panelplacement plan for each site and the corresponding factory sewn panel dimensions. The Contractor
shall allow the Engineer a minimum of seven days for review and approval of the placement plan, prior to
geogrid composite fabrication.

5.9.3 Tracked constructiongeiipment shall not be operated directly on the geogrid composite. A minimum rock

5.10

511

5.12

thickness, as recommended by the manufacturer based on the foundation soils, shall be required prior to
operation of tracked or rubbéired vehicles over the geogrid compgesiTurning of tracked vehicles shall
be kept to a minimum to prevent tracks from displacing the rock and damaging the geogrid composite.

Damages and Repair¥he geogrid composite shall be protected at all times to insure the original chemical and
physcal properties. The Contractor shall check the geogrid composite upon delivery to verify that the proper
materials have been receiveldamaged geogrid composite shall be either removed and replaced or covered
with a second layer of geogrid compositeathéxtends three (3) feet in each direction from the damaged area.
Any geogrid composite that is rejected or damaged due to the fault or negligence of the Contractoeshall be r
paired or replaced at no additional cost to the Owner.

AcceptanceThe geogrid composite and all seams used in construction will be accepted on the following basis.

At least thirty (30) days prior to installation, the Contractor shall furnish to the Engineer, in duplicates, a mill
certificate or affidavit signed by a legally autized official from the company manufacturing the elements of

the geogrid composite. The certificate shall contain the signer's title, the name and address of the Contractor,
the contract number, and the project name aratitot The mill certificates waffidavits shall attest theeg

ogrid composite elements meet the chemical, physical, and manufacturing requirements stated above in this
specification, and the seams used to meet the seam requirements. Accompanying the certificates/affidavits, the
Contractor shall submit the samples of each element of the geogrid composite to be used. If seamsdre used, a
ditional samples containing a seam in the center of the element of the geogrid composite sample shail be submi
ted.

Measurement and Paymefithe Contactor shall submit an Application for Payment for the costs incurred to
construct and maintain the geogrid composite as denoted in the Contract Docurhergsogrid composite

will be measured in place to the nearest square yard as shown on the_Rlentaps will be measured as @a-si

gle layer. Price and payment shall constitute full compensation for providing all ptaot, haterial, and
equipment and performing all operations necessary for the complete and satisfactory installation of the geogrid
composite. No payment shall be made for geogrid composite that is rejected or damagedrdizetorGault

or negligence Upon acceptance by the Engineer, an invoice shall be paid at the applicable contract unit price
for Bid Item No. 4.

TS6 250 LB CLASS ROCK

6.1

Scope TheContractoshallfurnishall of the materials, labor and equipmeatessarto constructthé We a k 0

and @St r on gpckbreakwatbrssgour protectiorberm andck protection layein conformity tathe

lines, grade and thiknesses providegnthe Ransand in these Specificationsr as directed by the Engineer

Only one | ift shall be «c¢onst waterst Tevaliftsssthalb be gondtricted A St r o n
along the AWeako soil ignearftarnm settlemend dlewaitSerrso ngywe stoo | r
breakwaters shall be constructed along all of Reach 2, a portion of Reach 3 (Alignment CoordBrétemb

all of Reach 4. The fAWeako soil pr oflahdeapdrtioreod k wat er

Reach 3 (Alignment coordinates-328). The loring logs for the Project Site are provided in Appendix F.
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6.2

6.3

6.4

Materials The ock shall not disintegrate upon exposure to the elements or be easily broken from handling, and

shall be reasonaplfree from earth and other foreign maadsi When tested in accordanedgth AASHTO
Designation: T 85, theolid weight ofrock shall be at least one hundred and fifty (150) pounds per cubic foot
(based on bulk specific gravity) and the absorption sloakxceed two percent (2%). The least dimension of
anindividual rock shall be at least one third (1/3) its maximum digien.

Quarries On the basis of information and data available to therieegj rock whichmees the quality
requirements of thispecificationis producedy the sources listeith the following table.

Producer

Nearest Town to

Pit Designation

B.E. Construction Co.

Murfreesboro, AR

Murfreesboro Quarry

Boorhem Fields, Inc.

Black Rock, AR

Valley Stone Quarry

Bussen Quarries, tn Mehlville, MO Bussen Quarry
Central Stone Co. Withers Mill, MO Pitt No. 1
Central Stone Co. Perry, MO Pitt No. 9
Central Stone Co. Danby, MO Plattin Quarry
Dravo Basic Material Co., Inc. Smithland, KY Three Rivers Quarry
Farmers Limestone Co. Uniontown, MO | Farmers Limestone Quarry
Graysonia Quarries, Inc. Delight, AR Delight Quarry
H.M.B. Construction Dequeen, AR H.M.B. Quarry
Industrial Mineral Products Little Rock, AR 3M Arch Street Quarry
Little Rock Quarry Co., Inc. Caddo Valley, AR DeRock Creek Quarry

Little Rock Quarry
Granite Mountain Quarry
River Mountain Quarry

Lake City, KY Givertsville Quarry
Caveln-Rock, IL RigsbyBarnard Quarry
St. Genevieve, MO Tower Rock Stone Quarry

Tuscumbia, AL QuarryNo. 114

luka, MS luka Plant

Scott City, MO Gray=s Point Quarry
Neely=s Landing, Neely=s Landing Quarry

Barnhart, MO Barnhart Quarry

Musicks Ferry, West Lake Quarry

Little Rock, AR
Sweet Home, AR
Delaware, Ark.

Little Rock Quarry Co., Inc.
McGeorge Corp.
Pine Bluff Sand ancravel
Reed Crushed Stone Co.
RigsbyBarnard Quarry, Inc.
Tower Rock Stone Co.
Vulcan Materials Co.
Vulcan Materials Co.
West Lake Quarry Matéals
West Lake Quarry Matéals
West Lake Quarry Matéals
West Lake Quarry No. 2

Other rock suppliemaybeacceptedrior to constructiorby the EngineerIn order to gain acceptandég
Contractorshall obtain and tesamples otherock for gradationunderthe supervision of the Engineef.he
Engineer shall accept the rodklie test results comply withis specification

Gradation All rock shall be LADOTD Class 250 Ib. graded-rgp as specified by Section 711 @2 of the
Louisiana Standard Specifications For RoadsBwidhes, latest Edition or Owner approved equivalent. The
rock shallmeet thefollowing gradation

StoneSize (Ibs.) Spherical Diameter (ft) % of Stone Smaller Than
1250 2.50 100
500 1.83 45100
250 1.46 1550
80 1.00 0-15
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Control of gradation will be by visual inspection either at the source, or Project Site or both. dlieeEn
reserves the right to verify the gradation of any shipment by testing two uniform size random samples. The
equipment, labor and cost for testing the samples shall be provided ®yritractor

6.5 Free Fall The rock shall belpced carefully onto he geogrid compositey limiting the height of tbp to less
than one (1) footlf this height of drop causes damage to the geogrid comptisitestone shall be placed
directly orto the gegrid compositevith azero (0) height of drop. Before placemenstuine, theContractor
shall demastrateto theEngineerthatthe stone will not daage the geogrid composite

6.6 Losses TheContractoiis responsible teeclaimand utilizeall rock that is lost during shipment or constion.

6.7 Placemenbf the Rock Bre&wates: Al | lifts for the AStrongo and fAWeal
constructedgccording to the lines, grades and elevations spedifiiie Plansgind these Specification3he
single lift for thefiSt r o soigpofile breakwatershallbec onst ruct ed t o el Ehefasti on +4.
liftfor t h e soiipidilesbkeakwaters shalle constructto elevation+3 0 6 N A VHe fir§ 18t shall
be allowed to settle due to consolidation of the soils for a minimum of 30 daysthaftest lift is accepted by
the Engineerthe secondi f t s hal | be constr uc88.eTie rock shal bggacealt i on + 3
approximatelthree feet from each edge top of the geogrid composi@d worked toward the center.

6.8 Placement ofhe Rock Protection LayerThe rock shall be placed into the center ofsheet pilestructureon
top of the geogrid compositnd worked towargithe outside to the elevation shown in the Plafse iock
shall be dropped beten the tie rod assembliaad hen worked underneath, around, and on top of the
assembliesRock shall not be dropped on or near the tieassgmbliesRock shall not be placed on top of the
geogrid structureintil the underlying sanfill has beemccepted.

6.9 Placement of the Rock 8ar Protection BermThe rockbermshall be placed along the outside perimeter of
the sheet pile structure according to the lines, grades, and dimensions shown on the Ptackb@&ime shall
be constructedoncurrently with theand fill layer and befe the rock protection layer is placed on the sheet
pile structure

6.10 Equipment The Contractor shall provide a proposed list of equipment in the Work Plan which will be used to
construct the rock breakwaters, protection layer and scour protections Bbistlist shall include the type
(Drag Bucket, etc.), number of each type, and capacity (Cubic Yards, etc.) of the equipment.

6.11  Staging Area The Contractoris responsibldor locating a stagingrea with adequate depth to light Ichd
rock barges. The Contractorshallincludethe proposed location d¢ifie staging aren the Work Plan If the
Staging area is within 150 feet of a well head or pipetireyshall be probed and appraogtely marked by the
Contractor TheContractoishallalsosubmit any letters of no objection oagreements fdemporary easement
from the landownemvell owner, or pipeline ownéo the Engineer

6.12  Tolerances The iockbreakwaters, scour protection berm amck protection layeshall be faced according to
the cross seitins (Hevations slopesdimensionsetc.)shown on th@lanswith a maximum tolerance of plus or
mi nus hal f TaenfaxinuiriolefaNceshab nbt)becontinuousalong the alignmerdver a distance
greater than 200 feet. The average toleramezsuredoreact ype of rock breakwater pr
or A Wand/dr bftacross the entire alignmestiall be within 50 percent of tlspecifiedtolerance Any
stone placed outsiae thespecifiedtolerancs will not be paid for by the Ownard must beadded or removed
by theContractor

6.13  Acceptance Accepanceof therock breakwaterg,ock protection layer and scour protection betmall be
achievedas follows:
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6.13.1 RockBreakwaters Eachlift along Reachs 1, 2, 3 or 4hall be accepted lilie Engineer ift achieve
compliancewith the lines, grades, elevationsnditolerances in the Plans atidese Specifications
Compliance shall beased upothe survegperformed 28 days after placemeneathift. The Engineer
may require theContractorto remove rock omplace additionatock as necessary in order to achieve
compliane. The fir st lift of the fAWeako soil profil e I
placement of the second lift.

6.13.2 Rock Protection Layer The rock protectioayer shall be accepted by the Engineeitifichieves
compliance with the lines, grades, elevations, and tolerances in the Plans and these Specifications.
Compliance shall be based upon the survey of the rock protection ldyerErfineer may requitae
Contractorto remove rock oplace additionatock as necessary in order to achi@eenpliance

6.13.3 Scour Protection BermThe scour protection berrshall be accepted by the Engineeitifichieves
compliance with the lines, grades, elevations, and aotars in the Plans and these Specifications.
Compliance shall be based upon the survey of the scour protection bleenEngdineer may require the
Contractorto remove rock oplace additionatock as necessary in order to achi@eenpliance

6.14  Measuremet and Payment The Contractorshall submit an Application for Paymeon a monthly basis
providedthatthoseReachesf the rock breakwaters, rock protection layer, or scour protection berrméave
completed within the acceptable tolerancesgaidedacceptance from the Engine&he unit of measurement
for rock shall be the ton (2,000 pounds). Quantities will be computed to the nearest wheledgdhe Barge
Displacement @bleas specified irSP-8. The Contractorshdl provide the Engineer with certified weight
tickets issued by the stone quarry for each barpeContractoishdl measure the weight of the rock by barge
displacemenprior to unloading any rock from the bargeheTEngineewill verify this measurems prior to
payment.Upon acceptance by the Engineer, an invslwal be paidit the applicable contract unit prifoe
Bid Item No. 5 No payment will be made for any unauthorizechonconformingplacement of the rock.

TS7 SETTLEMENT PLATES

7.1 Scope TheContractorshallfurnishall of the materials, labor and equipmeeessaryo constructjnstall,
survey and maintaithe settlement [ates in accordance with the Plans éimgseSpecifications.

7.2 Materials Plates shall be fabricated with afourf¢od 6) by f our f oot3")6teelplate by one
anda three inch (3") diameter galvanized riser pipddedto the center othe plate using 3/16" continuous
fillet. The pipe will be ninéeet(9") in length and the topill be closed with ahreadedjalvanizel cap. After
fabrication, theplates shall be hodipped galanized.

7.3 Zinc Coating Zinc coating shall be applied in a manner and thickness qualifgrening to ASTM A 123. In
any casevherethezinc coatingpecomeslamagedthedamayed areahall be regalvanized with a suitable lew
melting zinc base allogsrecommendd by the American HoDip Galvanizers Associemn. One coat of a
vinyl wash primer followed by red pacoatshall be applied over the zinc coall painting shall onform tothe
latest edition of thé A DOTD Standard Specification Section 811 and 1008, or approvedaiqniiv

7.4 Installation Theplates shall be installedlt 1 , 0 0 Oafongithe teaterlinedf the rock breakwai@ss
shown on th@lans. TheContactorshall exercise care when placing rock gadgrid compositi the vicinity
of the settlement plates. Leveling of the plate bed shall be accomplished by removing the minimum amount of
earth orrock necessary to produce a level foutiola and in anannersuch that the densities the plate bed
andundisturbed adjacent groureinain the saméeveling of the plate bed by the additioiany materiavill
not be permitted.

7.5 Maintenance The Contractorshall maintain all rock settlement plates urtt tWork is completed. Any
damaged settlement plates shallrbpaired orreplaced by theContractorat no expense to the Owner.
Settlement platesnustbe maintained in order taccurately locate the centerline elevatiorderthe rock
breakwaters
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7.6

Measuement and Paymenihe Contractoishall submit an Application for Payment for the costs incurred to
provide all labor, materialand equipmentnecessaryto construct, install, survey and maintain the rock
settlement plateas denoted in th€ontract cuments Uponinstallation and finahcceptance by the
Engineer, amnvoiceshall be paidt the contract unit prider Bid Item No. 6.No paymenshall be made for
settlement plates that are rejected or damaged due to fault or negligenc€bwttlagor.

TS-8 PERMANENT WARNING SIGNS

8.1

8.2

8.3

8.4

Scope:TheContractoshallfurnishall of the materialslabor and equipmenecessario construct and install

the permanentarning signs in accordance with tiidans andheseSpecifications The signs shall also

conform to the regulations the United States Coast GugkdSCG) Commandant Directives Manuadik.

16500.3 (Series) fiAi ds t o Naveghhi dla.lldB60a (beries)y fiCoati ngs and
Manualo

Fabrication The warning signs shdlkefabricated from 1/8 inch thick commercial grade aluminum plate that is
3 feet high and 3 feet d&. Each sign shall be overlaigth white vinyl film. All letters and borders shall be
retroreflective and match the locations, dimensions, colors and sizes shtdvenRdans. The film, letters and
borders shall be obtained from a USCG diea supplier

The warnings signs shall be supported by a seamless or straight seam commercial grade steel pipe. The

di mensions of the pipe snhgal |l Ibne olr8&deri n odipaneevteenrt a mc
diameter steel cap shall be welded to the top of the pipe. The pipe and cap shall be galvanized, or sandblasted

and painted witlmarine gradepoxy primer and polyurethane topcoats according to the W&sfations. The

warning signs shall be fastened to the pipe ulsing(3) NC galvanized steel carriage boltatthre ¥z inch in

diameter and 2ihches long.

Installation The warning signs shallbeinstalledaf 0006 i nt er v al sntedimadfthe @ckf eet fr
breakwaterasshown on the Plangrior to excavating any access or flotation channels. Each sign shall be

drivento the depth shown in the PlarSach sign shall be mounted 5 degrees from vertical and leaning down

towards Lake Bonge. The face of each sign shall be parallel to thetiexjshoreline.

Measurement and Paymefthe Contractoishall submit an Application for Payment for the costs incurred to
provide all labor, materialandequipmennecessaryo construct, installsurvey and maintain the permanent
warning signsas denoted in th€ontract cuments Upon acceptance by the Engineer, an inveidl be
paid at the contract unit prictor Bid Item No. 7 No paymenshall be made for signs that are rejected or
damagediue to fault or negligence by ti@ntractor

TS9 STEEL SHEET PILE

9.1

9.2

Scope The Contractorshallfurnishall of the materials, labor and equipmemstessaryto install the steel

sheet pile around tHaside andutside perimetarof thebackto-back steesheet pilestructureasshownin

the Plans The ength of individual sheet pileswilar y bet ween tdixiyfedet(® 6h3eet (3 006)
shown in the Plans. Sheatesshall be braced witgalvanizedsteeltubewalers(TS-10), galvanized steel

waler splicegTS-11), andtie rod assemblie@'S-12). Shop drawings and construction sequencing of this

item in reference tthe backto-back steel sheet pile structure shall be provided in the Work Plan.

Materials Steel sheet pileshall behot rolleddomestic steetquivdent toASTM A 572GR 50 PZ-27

Sectiors (Minimum web thickness = 0.375 iminimumsection modulus = 3@ ir*/ft, and minimum

moment of inertia = 184.2 fit) andfabricated in accordance with Section 807 of the Louisiana Standard
Specifications For Roads and Bridges, latest Editompproved equivalentThe steel shegtile

alignmentshall consist oApproximatelyl12,546square feet ofheet pile2,732linear feet of thirty foot

(3006) | ,@amdp08lmdarfeetokixtyfoot(60 6) | ong sheets. as shown in th
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9.3

9.4

9.5

9.6

9.7

9.8

Protective Coating The surface of eachestl sheet pile shall be cleanednped, and coad from the top of
the sheet pile to a point 10 feet below the mud lifiee surfaces to bgrimed andcoatedshall be dry grit
blasted to a near whitdast finish. All work blasted in one day must Ipgimedon that day and before the
dew mint has been reachedny blasted area, ngrimed which is exposed overnight, shall be at least
whip-blasted again before primer applicatiolll areas of the surface to be blasted which show any trace of
oil or grease shall be degreased using V.M. RnNaptha, or Xylol, prior to grit blastingAll surfaces to
beprimed shall be completely dry, free of soil, dust, oil, paint, scale, and grit at the time of application of
the primer. Dry film thickness of the primer shall be 3 mils minimu@oatingshall be applied using 2

coats of coal tar epoxyolyamide in accordance witection 811 of the Louisiana Standard Specifications
For Roads and Bridges, latest Edition or Owner approved equivdlbatContractorshall submit

certification that the mimhum film thickness requirements have been riidte primer shall be allowed to
cure a minimum of 24 hours before application of the coadpaxy. Areas damaged during installatjon
such agonnection®r weep holesshall be cleaned and touched up vitboats of coal tarpexy-

polyamide.

Installation The sheet piles shall be drivensatisfactory conditioto the deptls and alonghe alignment

shown in the PlansPile hammers shall be of approved sizes and types and maintained in proper alignment
during driving operations bgttachment tguitable leads oguides. A protective pilecap of approved design

shall be emloyed duringdriving operations in ordeo prevent damage the tops of the pilesA satisfactory
alignment of the sheet pilesahbe maintained by drivingn increments of penetration necessary to prevent
distortion, twisting or pullingf the interlocks. Piles driven out of interlock with adjacent piles or otherwise
injured shall be removed and replaced by new piles at thesxpétheContractor Use of vbratory hammes

or jetsis prohiited.

Weep holes shall be drilled into tebeet pils according to the dimensions aeltvation shown in the
Plans. Additional holesther than for permanent fittingshall not be drikd into the sheet pile without

approval from the Engineer

Cutoffs The tops othe steetheet pileshall be cut off or driven to a straight line at the elevatiorcatdd on
the Rans. Ifthesheet pilebecomeappreciably distorted or otherwise daged belovthecut-off levelduring
driving, thedamaged portions shall be removed and replaced at the expens€onhttaetor

ConnectionsA1-5/ 16 0

dholessmakk lte dritled through the centerline of each sheet pile in cdigjunc
with each tigod (TS-12) and walefTS-10) connectiorat theelevation shown in the Plans. Tleeet pile shall
be cured tothewaler (TS-10) using a tie rodS-12).

Shipment and Storagad Handling The steelsheet pileshall beadequately protected from damage during

shipment storageand handling The sheet pile shall be sorted and stacked at the Project Site to prevent
distortion and to facilitate proper sequence of setting and driving. During shipment and storage, the sheet pile
shall be supported by wood blocks which are spaced not more thagt Apdet or more than 2 feet from the

ends of the piles. During handling, the sheet pile shall be supported by slings, strong backs, or other methods.

Eachpiles hal | be

| abel ed

dimensions, weight, and date of marutifae.

or

t agged twentfibation, sheppinmdon uf act u

Measurement and Paymefithe Contractoishall submit an Application for Payment for the costs incurred to
provideall labor, materialandequipmennecessaro construct and install the steel sheet addenoted in the
Contract b cuments Upon acceptance by the Engineer, an invsigl be paidht the contract unit prider

Bid Item No. 8 No paymenshall be made for steel sheet pile that are rejected or damaged due to fault or

negligence by th€ontactor.
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TS-10 GALVANIZED STEELTUBE WALERS

10.1  Scope The Contractorshallfurnishall of the materials, labor and equipmaetessaryto fabricate and
assembléhe galvanizedsteeltubewalers oo the steelsheet pildTS-9). Shg drawings and construction
sequencing of this item in reference to the bimekack steel sheet pile structure shalpbevided in the
Work Plan

10.2  Materials Thewalers shaltonsist ofASTM A500 Grade B5 0 x 6 0 x 1 / 4 ostegjtabihgv ani z e d

10.3 Installation The walers shall extend around the full perimeter of the sheet pile stractaneling to the
elevation and aligment shown on the Plans.

10.4 ConnectionsA287% di ameter hole shall be drilled through t
with each tie rod TS-12) to sheet pile{S-9) connection at the elevation shown in the Plaks. 2 | 0
DiameterSchedule 80 Steel Pigball be weldedo both sides of thealerinsidet he 2. 8750 di amet e
as shown on the PlansThe waler shall be secured to the sheet fif2q) using the tie rod assemblies
(TS12). Walers shalbe connected together by waler splicES-(1) along the entire alignment of the
structure. Four (4) 13/160 diameter holes shall be
Plans. Successive wadeshall be fastened together with a waler splic®X1) and eight (8) % inch
diameter A307 galvanized bolts as shown in the Plans.

10.5 Shipment and Storagélhe walersshall be adquately protected from damage during shipment and storage.
Eachwalers h a |l | be | abeled or tagged with the manufactur
dimensions, weight, and date of marutxfiae.

10.6  Measurement and Paymerfthe Contractorshall submit an Application for Payment for the costs incurred
to provide all labor, material, and equipment necessary to construct and install the galvanized steel tube
walers as denoted in the Contract Documents. Upon acceptance by the Engineer, ashaldie paid at
the contractnit price for Bid Item No. 9No payment shall be made for galvanized steel tube walers that
are rejected or damaged due to fault or negligence bgdh&actor

TS-11 GALVANIZED STEEL WALER SPLICES

11.1  Scope: The Contractorshall furnishall of the materials, labor and equipmaetessaryto fabricate and
assemblehe galvanizedteel waler splices emthewalers(TS-10). Shop drawings and construction
sequencing of this item infexence to the baeto-back steel sheet pile structure shall be provided in the
Work Plan.

11.2  Materials: Each waler splice shall consista8 / 8 0 x 6 0x 130 A36 gal vanized steel
(8) bolt Mhwmdtee) pattekn3as sh@va ondHari2.

11.3 Installation: Waler splices shalbe used to fasten together all successigkers(TS-10) along the
alignment and at all benadd the structure

11.4  Connections:Waler splices shall be fastenedsteccesise walers(TS-10) usingeight (§ 1Jo0 di amet er
A307 galvanized bolts.

11.5 Shipment and Storagélhewaler spliceshall be adequately protected from damage during shipment and
starage. Eachlvalersplices hal | be | abeled or tagged wiificaiont he manu
shipping lot, dimensions, weight, and date of ofacture

11.6  Measurement and Paymerfthe Contractorshall submit an Application for Payment for thests incurred
to provide all labor, material, and equipment necessary to construct and install the galvanizeadesteel
splicesas denoted in the Contract Documents. Upon acceptance by the Engineer, an invoice shall be paid at
the contract unit price faid Item No. 10 No payment shall be made for galvanized steel veglbces
that are rejected or damaged due to fault or negligence I@othteactor
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TS-12 TIE RODASSEMBLUES

12.1  Scope The Contractor shall furnish all of the materials, labor and equipnesessary to install tie rod
assemblies onto the batdkback steel sheet pile structure. Each assembly shall consist of a galvanized
steel tie rod that is protected by a PVC pipe sleeve. Shop drawings and construction sequencing of this item
in referene to the backo-back steel sheet pile structure shall be provided in the Work Plan.

12.2  Materials The tie rods shall consist of A36 steel and have a diameter equél4driches and length
equal to 16 feet, except at each tapered end of the structure thbdength equals 10 feefie rods shall
be fabricated, trimmed and galvanized by the manufacturer. The PVC pipe shall have a diameter equal to 3
inches and length equal to 14 feet, except at each tapered end of the structure where the length equals
feet. The outside ends of the tie rods shall be fastened to the walers usirty®mech diameter
galvanized steel washer and on&/4 inch diameter galvanized steel hex nut, except at each tapered end of
the structure where a 4fegree angle stegpacer shall be inserted between the washer and waler on the tie
rod in order to provide a flat mounting surface.

12.3 Installation The tie rod assemblies shall brace the walE&10) against the sheet pile§%-9) according
to the spacing interval and elevation shown on the Plans. The tie rods shall be inserted thro6gttthe 1
inch diameter holes in the sheet pil@&Q) and walersTS-10). The tie rods shall be aligned
perpendicular (98@egree angle) to the centerline of the alignment. Each tie rod shall also be sleeved with
one 3 inch diameter PVC pipe after the tie imthserted into place and before the connections are made.
The Contractor shall replace any tie rods which become damaged during construction of the rock protection
layer.

12.4  Connections The nuts on either end of each tie rod assembly shall be tightatied maximum deflection
of 1 inch exists at the middle of each tie rod. All connections shall be inspected and documented on the
Daily Progress Report by the Contractor.

12.5 Shipment and Storagélhetie rodsand PVC sleew pipeshall be adequately protected from damage during
shipment and storage. Eadadms hal | be | abel ed with the manufactur e
shipping lot, dimensions, weight, and daterahufature

12.6  Measurement and Paymerfthe Contractor shall submit an Application for Payment for the costs incurred
to provide all labor, material, and equipment necessary to construct and indialrtiteassemblieas
denoted in the Contract Documents. Upon acceptance by the Engineer, an imzibige paid at the
contract unit price foBid Item No. 11 No payment shall be made fie rod assembliethat are rejected
or damaged due to fault or negligence byGatractor

TS-13 SAND FILL

13.1  Scope: The Contractorshallfurnishall of the materialslabor and equipmemecessaryo placethe sandfill
within the backto-back steel sheet pile structumeonformity tothelines, grades and thicknesses shown on the
Plans or as directed lyeEngineer. Shop drawings and construction sequencing sftin in reference to the
backto-back steel sheet pile structure shall be provided in the Work Plan.
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13.2

13.3

13.4

13.5

13.6

Materials: The sandill shall be reasonably free from earth and other foreign matenigisontanmants Sand
shallconform to &ction 1003.07 ofte Louisiana Standard Specifications for Roads and Bridge®asist of
the following prgerties:

Sieve % Passing

1/ 20 100
No. 10 75-100
No. 20 0-10

Thegradation of theandfill shallbetestedor conformity with this specification using the DOTD TR-407
grain size distribution test. The test shall be perforbned professional enggerlicensed by thétate of
Louisiana. The test results shall pgesented numerically and graphically, aatbmitted to the Engineéar
written approval prioto placement. Laboratory testing shallfbmishedat theexpense othe Contractor

Placement The steel sheet pilel6-9), galvanized steel tube walerBX10), and galvanized steel tie rod
assemblie$TS-12) must be fully installed prior to placement of the sand fill layidre sandill layer shall be
placedinto the center of the structuusing aclam shellbucke, or approved equafnd worked twards the
outside to theiniform elevation stated in the Plans.

Tolerances: The sandfill layer for thesheet pilestructure shall be placed according to the cross sections
(Elevations, dimensions, etc.) shown on thanBlwith a maximum tolerance of plus omos half a foot

(x056 ) . sandplaced outside of the specified tolerance will not be paid for by the Owner and must be added
or removed by th€ontractor

Acceptance TheContractoshall inspect anderformprocessurves ofthe sandill layer after itis completed
(Day 1)and two weeksater (Day 14), and perform an A&uilt survey four weeks latéDay 28)in order to
determine compliance with the cross section and available tolerances provided instenBI&pecifications.
The survey shall gather a minimum of 8 survey paintier the supervision of the Engineer or lugpre If the
elevation of the sand fill layer is below the tolerance for the target elevation after 30 days of placement, the
Engineer will require theContractorto place a secondary lift of sand to the elevation stated in the &ldns
resurvey TheContractormust obtain written approval from the Engineer for acceptance of théilsdager
based on the laboratory test resultd inal elevation. The geogrid composite and rock protection layer may
not be placed until the sariidl is accepted by the Engineefhe Contractormay request partial monthly
payments for the completed sdiitl after the inspection provided that itvigthin the acceptable tolerances.
Otherwise, lhe Engineer shall require tR®ntractoto add or remove sand as necestanchieve acceptance
and receive partial ganent.

Measurement and Paymerithe Contractor shall submit an Application for Paynfenthe costs incurred to

provide all labor, material, and equipment necessary to place the sand fill as denoted in the Contract
Documents. The unit of measurement for quantities of sand shall be the nearest whole cubic yard. The quantity
of sand shall & measured by the Contractor and verified using a method that is approved by the Engineer.
Upon acceptance by the Engineer, an invoice shall be paid at the contract unit price for Bid Item No. 12. No
payment shall be made for sand that is misplaced sitandled due to fault or negligence by the Contractor.

TS-14 DELIVERABLES

14.1

Prior to Construction

14.1.1 TheContractorshall submithe following document® the Engineerprior tothe PreConstruction

Conferencespecified inGP-14:
14.1.1.1Work Plan as specified iBP-8;

14.1.1.2Progress Schedule as specifiedsiR-9;
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14.1.1.3Copy of typical Daily Progress Report as specifieGm10;
14.1.1.4Hurricane and Severe Storm Plan as specifi€alRi 1;
14.1.1.5Health and Safety Plan as specifiedsR-12.

14.1.2 TheContractorshall provide théollowing informationto the Engineeatthe PreConstruction
Conference specified iBP-14:

14.1.2.1Updates to all plans and schedules based on comments from the Engineer;
14.1.2.2Potential access corridors which may ppraved on an as needed basis.
14.2  During Construction

14.2.1 The Contractorshall deliver copies of the following documents upon request by the Engineer, or as
specifiedin these proisions:

14.2.1.1The results of all surveys and calculations specifieliSt3;
14.2.1.2Progress Schedule as specifiedsiR9;
14.2.1.3Daily Progress Report as specified3R-10;
14.2.1.4Copies of all inspection reports;
14.2.1.5All Change Orders, Field Orders, Claims, Clarifications and Amendments
14.2.1.6Results of any materials testing.
14.3  Post Constructian
The Contractorshall contact the Engineer by phone, a minimum of five (5) working days prior to the
anticipated completioof the Work inorder to schedule tHaal inspection angain Acceptancéy the

Engineer The following documents shall also be submitted to the Engineer:

14.3.1 Copies ofall delivery slipswhich shall includehe source of construction materialstedaf delively,
exact quantity, and size of materials delivered with each shipmentRodjest Site

14.3.2 TheContractorshal furnish the Engineer with th&s-Built Drawings in accalance withT S-3.3,
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APPENDIX A: INTERPRETATION OR CLARIFICATION BY ENGINEER FORM
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Lake Borgne Shoreline Protection Proje€-30
Interpretation or Clarification by Engineer
Number( )
DATE:

SUBJECT

SUMMARY OF MATTER BY CONTRACTOR

INTERPRETATION OR CLARFICATION OF MATTER BY ENGINEER
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APPENDIX B: LANDRIGHTS MEMORANDUM
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November 29, 2005

Memorandum
To: Chris Williams, CED Project Manager
From: Helen Hoffpauir, CRD Land Manager
RE: Completion of Landrights for Lake Borgne Shoreline Pradecat Shell Beach &

Bayou Dupont Project PG0/31

The CRD Land Section has completed additional landrights necessary to proceed to constrictatimgon the
above referenced project. The following information has already been transmitted hatyibypu are missing
anything, please contact me for additional copies:

X Servitude Agreement(s)

X Pipeline Agreement(s)
Oil/Gas Operator Agreement(s)
Memorandum(s) of Agreement

X CWPPRA Section 303(e) @apval
Right(s) of Entry for Construction
Mineral Operations Agreement(s)

Grant of Particular Use
X State Land Office lteer of No Objection
Assignment of Rights to Federal Sponsor
X Landrghts Certifcation Letter
Other (Authorization for Entry for
Construction, Letters of No Objection, Utility
Access Agrements)
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Please be aware of the following important information, some of which will be used in the contracting spec
fications and requirements. There are no extraordinary requirements by landowners, but the nogéfication r
quirementand the consttui on par ameters to which the | andowne!l

Easements, Servitudes and Rightef-Way:

1. Tract 1, The Bagnemouth Realty Company, Limited
Oliver S. Delery, President
P.O. Box 945
Meraux, LA 70075
(504) 4836001

Il. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said
Lands which is required to implement, construct, agemodify, monitor, and maintain thePr
ject.

For your information, this is the primary construction component agreed to by the landowner:
Exhibit B

a.  Theright to construct (including the necessary excavation and/or filling), maintain and monitor
contnuous rock breakwater shoreline protection, and all the appurtenances thereto, along south
rim of Lake Bagne, placed on the shoreline of the said Lands as shown on Exhibit A; said
shoreline protection featureay include, at selected locations in the BayDupre area, bk
heads constructed of shede, woodpile, or a combination thereof; see detail on Exhibit C;

2. Tract 2, Violet Canal, Inc.
Ms. Rita Gue, President
P.O. Box 1738
Meraux, LA 700751738
(504) 2718421

1. STATE agrees to give reasonalviotice to GRANTOR prior to initiation of access to the said
Lands which is required to implement, construct, operate, modify, monitor, and maintam the Pr
ject.

For your information, this is the primary construction component agreed to by the landowner:
Exhibit B

a. The right to construct (including the necessary excavation and/or filling), maintain and raonitor
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south rim
of Lake Borgne, placed on the shoreline @& $laid Lands as shown on Exhibit A; said st
protection featurenay include, at selected locations in the Bayou Dupre area, bulkhe@isids
ed of sheepile, woodpile, or a ambination thereof; see detail on Exhibit C;

3. LAC Real Estate Holdings, LLC, and CARMA Holdings, LLC
C/O Carolyn LeBlanc
LAC Real Estate Holdings, LLC
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P.O. Box 455

Lafitte, LA 70067

(504) 3467003

C/O Gustave Carmadelle
CARMA Holdings, LLC
7855 Barataria Boulevard
Crown Point, LA 70072
(504) 6892373

a. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the
said Lands which is required to implement, construct, operate, modify, monitor, and maintain
the Project.

For your information, this is the primary construction compongmnéad to by the landowner:
Exhibit B

a. The right to construct (including the necessary excavation and/or filling), maintain and raonitor
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south rim
of Lake Borgne, pleed on the shoreline of the said Lands as shown on Exhibit A; sadirséor
protection featurenay include, at selected locations in the Bayou Dupre area, bulkhe@isids
ed of sheepile, woodpile, or a ambination thereof; see detail on Exhibit C;

4. Lake Borgne Basin Levee District
George E. LopezPresident
C/O Robert A. Turner, Js.contact
P.O. Box 216
Violet, LA 70092
(504) 6825941

1. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said
Lands which igequired to implement, construct, operate, modify, monitor, and maintain the
Project.

For your information, this is the primary construction component agreed to by the landowner:
Exhibit B

a. The right to construct (including the necessary excavation diltihgy), maintain and monitoa
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south rim
of Lake Borgne, placed on the shoreline of the said Lands as shown on Exhibit A; sdideshor
protection featurenay include, at selected locations in the Bayou Dupre area, bulkhezisids
ed of sheepile, woodpile, or a ambination thereof; see detail on Exhibit C;

5. Jim & Wayne, Inc.
Wayne Vidrine, President
4742 Argonne Street
Metairie LA 70001
(504) 4558003
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1. STATE ayrees to give reasonable notice to GRANTOR prior to initiation of access to the said
Lands which is required to implement, construct, operate, modify, monitor, and maintain the
Project.

For your information, this is the primary construction componentedte by the landowner:
Exhibit B

a. The right to construct (including the necessary excavation and/or filling), maintain and raonitor
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south rim
of Lake Borgne, placeadn the shoreline of the said Lands as shown on Exhibit A; saidisieor
protection featurenay include, at selected locations in the Bayou Dupre area, bulkhe@isids
ed of sheepile, woodpile, or a ambination thereof; see detail on Exhibit C;

6. Tract 6 The Livaudais Company, LLC
Gatien J. Livaudais, Jr.contact
Oliver S. Delery
R. Bruce Wallis
Robert J. Kleests Managers
P.O. Box 945
Meraux, LA 70075
(504) 2712837

1. STATE agrees to give reasonable notice to GRANTOR prior to iwitiatf access to the said
Lands which is required to implement, construct, operate, modify, monitor, and maintam the Pr
ject.

For your information, this is the primary construction component agreed to by the landowner:
Exhibit B

a. Theright to constructricluding the necessary excavation and/or filling), maintain and manitor
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south
rim of Lake Borgne, placed on the shoreline of the said Lands as shown on Exralmtsce-
line protection featurenay include, at selected locations in the Bayou Dupre arekhéatls
constructed of sheeile, woodpile, or a combination thereof; see detail on Exhibit C;

7. Tract 7 Shell Beach Partners, LLC
C/O Hugh Uhalt contact
634 Carondelet Street
New Orleans, LA 70130
(504) 5815444
James M. Trotter, Il
82 Ute Place
Aspen, CO 81612162

1. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said Lands
which is required to impleent, construct, operate, modify, monitor, and maintain tbe&r
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For your information, this is the primary construction component agreed to by the landowner:

a. Theright to construct (including the necessary excavation and/or filling), maintain andraonit
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south
rim of Lake Borgne, placed on the shoreline of the said Lands as shown on Exhibit A; sid shor
line protection featurenay include, at selected locations the Bayou Dupre area, Bbkads
constructed of sheeile, woodpile, or a combination thereof; see detail on Exhibit C;

8. Tract 8 Parish of St. Bernard
Henry J. Rodriguez, JiParish President
8201 West Judge Perez Drive
Chalmette, LA 70043
(504) 2784227

1. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said Lands
which is required to implement, construct, operate, modify, monitor, and maintairojbet.Pr

For your information, this is the primary csimuction component agreed to by the landowner:

a. Therightto construct (including the necessary excavation and/or filling), maintain and monitor
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along souttkem of La
Borgne, placed on the shoreline of the said Lands as shown on Exhibit A; said shoreline protection feature
may include, at selected locations in the Bayou Dupre area, bulkheads constructedoiEskesidpile, or
a combination thereof; see detail Bxhibit C;

9. Tract 9 Doullut Realty Company, Inc.
C/O MILTON GAGNON
3901 Edenborn Avenue
Metairie, LA 70002
(504) 4541554

1. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said Lands
which is required to implementonstruct, operate, modify, monitor, and maintain tiogePr.

For your information, this is the primary construction component agreed to by the landowner:

a. Therightto construct (including the necessary excavation and/or filling), maintain andr@oni
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south rim of Lake
Borgne, placed on the shoreline of the said Lands as shown on Exhibit A; said shoreline protection feature
may include, at selected locatioimsthe Bayou Dupre area, bulkheads constructed of gieatvoodpile, or
a combination thereof; see detail on Exhibit C;

10.Tract 10 Louis D. Haeuser
Louis D. Haeuser
7266 Ring Street
New Orleans, LA 70124
(504) 2832381

1. STATE agrees to give reasonablotice to GRANTOR prior to initiation of access to the said Lands
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which is required to implement, construct, operate, modify, monitor, and maintairojbet.Pr

For your information, this is the primary construction component agreed to by the landowner:

a. Therightto construct (including the necessary excavation and/or filling), maintain and monitor
contiruous rock breakwater shoreline protection, and all the appurtenances thereto, along south rim of Lake
Borgne, placed on the shoreline of the $a&dds as shown on Exhibit A; said shoreline protection feature
may include, at selected locations in the Bayou Dupre area, bulkheads constructedoiesesidpile, or
a combination thereof; see detail on Exhibit C;

11.Tract 10A Roeling G. Wellmeyer
Roding G. Wellmeyer
3608 Lake Ontario Drive
Harvey, LA 70058
(504) 3661880

1. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said Lands
which is required to implement, construct, operate, modify, monitor, and imaim¢aPoject.

For your information, this is the primary construction component agreed to by the landowner:

a. Therightto construct (including the necessary excavation and/or filling), maintain and monitor
continuous rock breakwater shoreline prdten, and all the appurtenances thereto, along south rim of Lake
Borgne, placed on the shoreline of the said Lands as shown on Exhibit A; said shoreline protection feature
may include, at selected locations in the Bayou Dupre area, bulkheads constrabtsspik, woodpile, or
a combination thereof; see detail on Exhibit C;

12.Tract 10B Rita Morris Hoehn, etal
Janet Hoehn Degeorge
7 Carroll Drive
Chalmette, LA 70043
(504) 2777278
- ORI
Rita M. Hoehn
200 Deer Lake Circle
Ormond Beach, FL 32074
(386) 6776308

1. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said Lands
which is required to implement, construct, operate, modify, monitor, and maintairojbet.Pr

For your information, this is the primary construari component agreed to by the landowner:

a. Theright to construct (including the necessary excavation and/or filling), maintain and monitor
continuous rock breakwater shoreline protection, and all the appurtenances thereto, along south
rim of Lake Borgneplaced on the shoreline of the said Lands as shown on Exhibit A; saed shor
line protection featurenay include, at selected locations in the Bayou Dupre arekhéatls
constructed of sheeile, woodpile, or a combination thereof; see detail on Exhibit C;
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13.Tract 10 Doerr Furniture, Inc.
Julian Mutter
914 Elysian Fields Avenue
New Orleans, LA 70117
(504) 9470606

Il. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said Lands
which is required to implement, construgperate, modify, monitor, and maintain theject.

For your information, this is the primary construction component agreed to by the landowner:

a. Theright to construct (including the necessary excavation and/or filling), maintain and rmonitor
continuougock breakwater shoreline protection, and all the appurtenances thereto, along south
rim of Lake Borgne, placed on the shoreline of the said Lands as shown on Exhibit A; sid shor
line protection featurenay include, at selected locations in the Bayou ugrea, bldheads
constructed of sheeile, woodpile, or a combination thereof; see detail on Exhibit C;

14.Estate of Arlene V. Meraux
Rita O. Gue and Floyd E. Gue,
Testamentary Independent-Eaecutors of the Arlene V. Maux Estate
P.O. Box 1738
Meraux, LA 70075
(504) 2718421

1. STATE agrees to give reasonable notice to GRANTOR prior to initiation of access to the said Lands
which is required to implement, construct, operate, modify, monitor, and maintairojbet.Pr

For your information, lis is the primary construction component agreed to by the landowner:
b.  Theright to construct (including the necessary excavation and/or filling), maintain and monitor
continuous rock breakwater shoreline protection, and all the appurtenances thergtegatio
rim of Lake Borgne, placed on the shoreline of the said Lands as shown on Exhibit A; sid shor
line protection featurenay include, at selected locations in the Bayou Dupre arekhéatls
constructed of sheeile, woodpile, or a combination ttemf; see detail on Exhibit C;

Pipelines:
Tennessee Gas Pipeline (TGP) Letter of No Objection:

1. Said |l etter of no objection allows STATE,
pipeline with floating equipment within the Project area. SEA3hall coordinate with TGP repr
sentatives prior to movement of equipment to ensure pipeline integrity is maintained throughout the
duration o0ectSTATEGs pr

2. Location of ingress/egress routes shall be coordinated with TGP prior to the camaenof
construction activities.

3. STATE shall provide reasonable notice of ingress and egress to TGP, specifically to Mr. Larry
Slowik, Houma Area Manager, 98793516, ext. 2022.

4. STATE shall indemnify and hold TGP harmless from any loss, liability, claimsroades arising
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out of the Project activities where such loss, liability, claim or damage is caused by STATE, its e
ployeesContractos or sulContractos.

TGT Pipeline Contact Information:
Mr. Kurt J. Cheramie
Tennessee Gas Pipeline
115 Regal Row
Houma,Louisiana 70360
9858686785 ext 2217
Larry Slowik, Houma Area Manager, 98593516, ext. 2022
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APPENDIX C: GOVERNMENT PERMITS
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DEPARTMENT OF ENVIRONMENTAL QUALITY

KATHLEEN BABINEALIX BLANCO
GOVERNOR

EQ WAIKE D, MEDANIEL, B8 0.
SECAETARY

LOUVISIANA

March 28, 2006

Louisiana Department of Natural Resources- Coastal Restoration Division
617 North Third Street, Suite 1078
Baton Rouge, LA 70802

Attention: Chns Williams, Agent for St. Bemnard Parish

RE: Water Quality Centification (JP 060118-01/Al 105663/CER 20060001)
Corps of Engineers Permit (MVN-2005-4407-EBB)
St. Bernard Parish

Dear Mr. Williams:

The Department has reviewed your request 1o dredge waterbotioms and place spoil and
fill material for erosion control/bank stabilization project in Lake Borgne near Shell
Beach, Louisiana in St. Bemnard Parish.

The requirements for Water Quality Centification have been met in accordance with LAC
33:TX.1507.A-E. Bascd on the information provided in your spplication, we have
determined that the placement of the fill material will not violate the watcr quality
standards of Lovisiana provided for under LAC 33:1X.Chapter 11. Therefore, the
Depariment has issued a Water Quality Certification.

U P

Thomas R. Griggs
Engineer Manager

TRG/jjp

¢: Corps of Engineers- New Orleans District
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DEPARTMENT OF THE ARMY PERMIT

Permittee. St. Bernard Parish
Permit No. MVN 2005-4407 EBB
Issuing Office: New Orleans District

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any future
transferee. The term “this office” refers to the appropnate district or division office of the Corps of
Engineers having jurisdiction over the permitted activity or the appropriate official of that office acting under
the authornty of the commanding officer.

You are authorized to perform work in accordance with the terms and conditions specified below.

Project Description: Dredge an access channel and install and maintain riprap ard sheet pile and
temporarily place spoil in open water, in accordance with drawings enclosed in thirty five sheets dated
November 2005.

Project Location: The Shell Beach site is located at Latitude 29°22'10" North, Longitude 80°19'48" West,
and the Bayou Dupree site is located at Latitude 28°25'34" North, Longitude 90°09'36" West, in St. Bernard

Parish.
Permit Conditions:
General Conditions:

1. The time limit for completing the work authorized ends on DECEMBER 31, 2011. If sou find that you need more
time to complete the authorized activity, submit your request for a ime extension to this office for consideration at
least 1 month before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in confornance with the terms and
conditions of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you
may make a good faith transfer 1o a third party in compliance with General Condition 4 bebw. Should you wish to
cease te maintain the authorized activity or should you desire to abandon it without 2 good faith transfer. you must
abtain @ medification of this permt from this office, which may require restoration of the area

3. Ifyou discover any previously unknown historic or archeological remains while accomplishing the activity authorized by
this permit, you must immediately notify this office of what you have found. We will intiate the Federal and State
coordination required o determine if the remains warrant a recovery effort or if the site is eligible for listing in the National
Register of Historic Places

ENG FORM 1721, Nov 86 (33 CFR 325 (Appendix A))
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4. IWyou sell the propery associated with this permit, you must obtain the signature of the new cwner in the space provided and
forward & copy of the permil 12 this office 10 validate the franster of this authorization.

5. I & conditioned water quality cerification has been issued lor your project, you must comply with ihe condibtions specified in he
certificalion as special conditions to this permil. Fer your comvenience, a copy of the cerlification is attached # it contains such
conditions.

6. You must sllow representalives fram this office fo inspect the authorized activily at any time deemad necessany to ensure that it ie
being or has been accomplished in accordance with the terms and conditions of your parmit.

Special Conditions: Page 4.

Furthar nfarmation:

1. Congressional Autharities: You have been authorized 1o underake the activily described above pursuant to;

(¥ Seclion 10 of the Rivers and Harbors Acl of 1899 (33 U.5.C. 403).
(% Seclion 404 of the Clean Water Act (33 U.5.C. 1344),
[} Section 103 of the Marine Protection, Research end Sanctuaries Act of 1972 (33 U.5.C. 4131
2. Limits of this Buthonzation
a. This pormit doss not sbviate the need ko oblain other Federal, State, or local euthorizations reguined by law
b. This parmit does not grant any propeny rghts or exchusive privileges,
c. This pesmil doas not authorize any injury to the preperty ar rights of others

d. This permit dees noi authorize interference with any existing o proposed Federal project.

3 Limits of Federal Liability. In issuing this permit, the Federal Government does nol assume amy liability for the following:
a. Damages Lo the permilled project or uses theraof as a resull of oiher permitied of unpermitted activibes or from natural ceuses,

b. Damages o the parmitled project or uses thereof as a result of current or future activities underaken by or on behall of the
United States in the public inferest.

¢. Damages to persons, propery, or to other permitted or unpermitted activilies or structures causad by the activity authorized by
this parmit,

d. Design or construction deficiencies associated with the permitted work,

ENG FORM 1721, Nov BG (33 FR 375 tAmmendiv AL
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2. Damage claims azsocialed with any future modification, suspensan, or revocalion of this pemrmi

4. Relianca on Applicant’s Cata: The determination of this office that issuance of this permit iz not contrany 1o the public interes! was
made in reliance on the informabon you provided .

2. Reevaluation of Parmit Decizlon. This office may reevaluate ds decision an this permit at amy $me the circumstances warant
Circumstances thiat could require a mevaluation include, but #re fat Bmited to, the following:

a. You fail to comply with the 1erms and conditions of this permit

&. The information provided by youin sugport of your permit epplication proves 1o have been false, incompiete, of inaccurate (See 4
above)

c. Significant new information surfaces which this office did not consider in reaching the original public interest dacision,

Such & reevaluation may result in & determination that it is appropriste to use he suspenson, modificzlion, and revecation procedures
comained in 33 CFR 3257 of enforcement proceduras such &s those confained in 33 CFR 3264 and 326.5. The referenced
enforcement procedures provide for the issuance of an administrative order requiring you 1o comphy with the terms and condilions of
your permitand for the initiation of legal aclion where appropriata. You will be reguired o pary for any corrective measures ordered by
this effice. and if you fail to comply with such directive, this affice may in cerain situstions (such as those specifiad in 32 CFR
208.170) accomgplish the cerreclive measures by condract or otherwise and bill you for the cost

6. Extensions. General condition 1 establishes a time limit forfhe complafion of the activity autherized by this permit, Unless there
are tircumstances requiring either & prompd completion of the authorized activity or & reevalualion o the public interest decision, the
Corps will nofmally give favorable consideration to B reguest for an extension of this time limit

Your signature below, as permitlee, indicales that you accept and agree 1o comply with the ferms and conditions of this permil

K_".f-— C-gc-—f ﬁ.-—r;:*f&ﬂ-:‘-—-— X {7 ‘é—-ﬁ-‘ ;’ffzﬁcé-

{PERMITTEE) * (DATE)

This permil becomes effective when ihe Federal official, designated 1o acl for the Secretary of the Army, has signed below.

pwjéﬂﬂ L)ﬂuﬂ }Z3Dec 2204
) /

:/ [DATE)
Ronald J. Wentola Chief Regulatory Branch

for Richard P_ Wagenaar, Disinct Commander

When the siruciures o work authosized by this parmit are still in existence at the time the properly is transfered, The lerms and
conditions of this permit will continue ta be binging on the new owner(s) of the properly. To validate the transfer of this permit and the
associaled fabilities associated with compliance with its terms and conditions, have the transferes sign and date below,

ITRAMEFEREE) (DATE}
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SPECIAL CONIMTIONS: MVN 2005-4407 EBB

7. The permittee understands and agrees that, if future operations by the United States require
the removal, relocation, or other alteration, of the structure or work herein authorized, or if, in the
opinion of the Secrctary of the Army or his authorized representative, said structure or work shall
cause unreasonable obstruction to the free navigation of the navigable waters, the permittee will
be required, upon due nolice from the Corps of Engineers, to remove, relocate, or alter the
structural work or obstructions caused thereby, without expense to the United States. No claim
shall be made against the United States on account of any such removal or alizration.

8. You must install and maintain at your expense, any safety lights, signs, and signals prescribed
by the L5, Coast Guard, through regulations or otherwise, on any equipment utilized in your
authorized activity

9. Your use of the permitted activity must not interfere with the public's right to free navigation
on all navigable waters of the United States.

10. If the proposed project, or future maintenance work, involves the use of floating construction
equipment (barge mounted cranes, barge mounted pile driving cquipment, loating dredge equip-
ment, dredge discharge pipelines, ete..) in the waterway, vou are advised to notify the Eighth
Coast Guard District so that a Notice to Mariners, if required, may be prepared. Notification,
with a copy of your permit approval and drawings, should be mailed to the Commander (can),
Eighth Coast Guard District, ATTN: Marine Information Branch, 501 Magazine Street,

New Orleans, Louisiana 70130-3396, about 1 month before you plan to start work. Telephone
inguiries can be directed to (504) SE9-6277.
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December 1, 2003

FINDING OF NO SIGNIFICANT IMPACT

To All Interested Agencies and Public Groups:

In accordance with the environmental review gidelmes of the Council on Environmental
Quality at 40 Code of Federal Regulations Part 1300, the U. 5. Environmental Protection Agency
(EPA) has performed an Environmental Assessment (EA) of the following propesed action under
the authority of the Coastal Wetlands Planming, Protection and Restoration Act (CWPPEA) of
November 1990, House Document 646, 101% Congress (Pubhic Law 101-646).

Project Name: Lake Borgne Shoreline Protection Project (PO-30)

Sponsors: U. 5. Environmental Protection Agency, Region &
Lowmsiana Depariment of INatural Fesources

Total estimated fimding §21.204 512
Phase 1 (Engmeering and Design) findmg  § 1,764,954
Phase 2 {Constmction) fimding 519 520 558

Location: The proposed project 1s divided mto two sections, Bayou Dupre’ and Shell
Beach, of the southem shoreline of Lake Borgne, mn Pontchartram Basin,
St. Bernard Panish, Louisiana

Introduction. Maintenance dredming withm the Mississippt Biver Gulf Outlet (MRGO) has
created an unnatural water depth at the mouth of Bayou Dupre’. The objective of project PO-30
15 to mamtain the integrity of the nammow strip of marsh that separates Lake Borgne from the
MEGO, halt direct marsh loss, restore saline marsh habitat. re-establish a sustainable lake rim,
and enhance fish and wildlife habitat. Phase 1 fimding for the Shell Beach portion of the project
was approved on January 10, 2001, and was mecluded m the CWFPFEA 10™ Prionty Project List.
Phase 1 fimding for the Bayou Dupre’ Em‘tiou of the project was approved on January 16, 2002,
and was included on the CWPPEA 11" Priority Project List. The Louisiana Coastal Wetlands
Conservation and Restoration Task Force approved combining these projects on Aprl 2002

The proposed PO-30 project 1s part of and consistent with the Task Force, and the
Wetlands Conservation and Eestoration Autherity ecosystem strategy to maintain shoreline
mtegrity, dedicated dredging and beneficial nuse of dredged material. CWPPEA provides Federal
fimds for planming and implementing projects that create, protect, restore and enhance wetlands
m coastal Lowsiana. Under CWPPRA, the project cost 15 shared between the sponsoring Federal
agency and the State of Lomsiana, with the Federal govemment providing 85 percent of the
project cost and the Lowsiana Department of Watural Fesources (LDINE) providing the
remaming 15 percent.
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Proposed Action. The proposed Combinafion Rock Breakwaters and Steel Sheet project would
construct a continmous rock breakwater along the designated shoreline section of Lake Borgne at
Bayou Dupre’ and Shell Beach. A steel sheet pile structure will tie the proposed breakwater inte
the existing offshere U.S. Ammy Corps of Engineers rock breakwater along the MRGO. At Shell
Beach, the proposed rock breakwater will tie mto the existimg rock brealowater which surrounds
the perimeter of Fort Beauregard. The only opeming in the breakwater will occur along the
mouth of Bayou Yscloskey and across the Tennessee Gas Pipeline nght-of-way. End-on-
construction will be constructed along the former naval base at Shell Beach to avoid the debris in
the area, and will not requre flotation access because all activities will be within the footprmt of
the breakowater. A temporary flotation channel will be excavated along the shoreline n order to
facilitate construction and mamtenance of the rock breakwater. Approximately 281,461 cubic
vards of spoil will be deposited on the lake side of the flotation channel and graded down into the
flotation channe] after construction or mamtenance of the rock breakwater is complete. The
design life for the proposed project 13 20 years.

Finding. On the basis of the EA performed by the EPA of the proposed project, and other
findings and available mformation, the Regional Administrator has determuned that the proposed
project 13 not a major Federal action sigmificantly adversely affecting the quality of the human
environment, and that the preparation of an Environmental Impact Statement (EIS) 1s not
warranted. This prelimunary Fmding of No Significant Impact will become final 30 days after
the issuance of the public notice if no new information 15 recetved to alter this findmg. No
admumstrative action will be taken on this decision during the 30-day comment peniod.
Comments regarding this prelmunary decision not to prepare an EIS, requests for copies of the
EA, or review of the Adnumistrative Record contamming the information supportmg this decision,
may be submitted to the U.S. Environmental Protection Agency; Office of Planning and
Coordmation (6EN-XF); 1445 Ross Avenue, Suite 1200; Dallas, Texas 75202-2733, or by
telephone at (214) 663-8150.

Responsible Official,

John Elevins
Diractor
Compliance Assurance
and Enforcement Division
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ENVIRONMENTAL ASSESSMENT
for the

LAKE BORGNE SHORELINE PROTECTION PROJECT (PO-30)

1.0 SUMMARY

ST. BEENARD PARISH, LOUISIANA

1.1 Summary of Environmental Assessment

Project Name:

Location:

Sponsors:

Lake Borgne Shoreline Protection Project (PO-30)

The proposed project has two sections, Bayou Dupre’ and Shell Beach,
located on the southem shoreline of Lake Borgne i the Pontchartrain
Basin, 5t. Bemard Parish. Lomsiana. The Shell Beach section extends
approximately 3.2 mules between Fort Bayou and Doulluts Canal, and the
Bayou Dupre’ section extends approximately 1.5 nules to the west and 0.8
miles to the southeast of Bayou Dupre” (Figure 1).

LS. Environmental Protection Agency (EPA), Fegion §

Lowsiana Depariment of Natural Resources Ij_D}CI'R].

Land rights:

Purpose and Need:

Dredged Material:

Wetlands:

Threatened and

Total estimated fimding 521294 512
Phase 1 (Engineening and Design) fundmg % 1,764,954
Phase 2 {Construction) fundmg 510520558

There are 26 landowners located within 14 tracts

To mamtam the mtegnty of the narrow stnip of marsh that separates Lake
Borgne from the Mississippi River Gulf Outlet (MEGO), halt direct marsh
lozs, restore zaline marsh habitat, re-establish a sustanable lake rim, and
enhance fish and wildhfe habitat. The project as proposed 15 consistent
with the 1998 Coast 2030 Plan, Eegion 1 ecosystem strategy to mamtam
shoreline mtegnty, dedicated dredgmg and beneficial nuse of dredged
material. The proposed project 1s not expected to cause adverse
environmental impacts requiring compensatory nutigation.

Approximately 281 451 cubic yards (cv).

Shell Beach - saline marsh
Bayou Dupre’ - brackish and saline marsh

The threatened Gulf sturgecn and the endangered West Indian manatee

Endangered Species:may occur i the propesaed project vicimty. The proposed project 1s not

expected to adversely mpact these species.
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Cultural Resources: There are no known cultural or nstoric sites ehgible to be listed on the
WNational Fegister of Historic Places (NEHP) in the Bayou Dupre’ project
area. Fort Proctor, also known as Fort Beauregard - 165B83, 15 listed on
the NEHP in the Shell Beach project area. The project is not expected to
adversely mpact flus site.

Permits and Construction’ of the project is authorized to begin after all apphicable
Compliance: environmental laws and regulations are met, project plans finalized,

necessary land nghts acquired, permits 1ssued” and approval of the
Lowmsiana Ceastal Wetlands Conservation and Festoration Task Force
established by the Ceastal Wetlands Planning, Protechion and Festoration
Act (CWPPEA), Title IIT of Pubhic Law 101-646. The Task Force
consists of the Natural Eesources Conservation Service (INECE); the 1.5,
Amy Corps of Engineers (ACE), National Oceanic and Atmosphernic
Admmistration (WOAA), National hManne Fisheries Service (NMES), the
U5, Fizh and Wildlife Service (FWS), and the EPA. The Govemnor
represents the State of Lomisiana, with the LDNE providing the primary
source of the non-Federal share of fimding.

1.2 Background. Mamtenance dredzing within the MEGO has created an umnatural water
depth at the mouth of Bayou Dupre’. In 1990, the South Lake Borgne mapping unit consisted of
16,600 acres (ac) of marsh. Between 1932 and 1990, approsamately 7,300 ac of wetlands were
lost in the mappmg umt. Data from the Coast 2050 Plan indicates a wetland loss rate of
approximately 0.33 percent per year from 1983-1990, and approximately 0.31 percent per year
from 1974-1990, for the mapping umt. This loss rate includes natural and shoreline and canal
erosion. Subsidence in the area 15 estimated at 1.1-2.0 fest (ft) per century. It 13 projected that
about 3,310 ac of wetlands will be lost by 2030 for this mapping unit.

According to Lomsiana Geological Survey data cited 1 the CWPPRA Eestoration Plan,
Lake Borgne shoreline retreat rates at Shell Beach are estimated at 13 ft per year (ftiyr). If the
shoreline continues to erode at this rate, an additional 300 feet will be lost along the rim of Lake
Borgne mn 20 years. Bayou Dupre’ 1s the only area where Lake Borgne and the MEGO have
coalesced and, according to the 1998 Dhigital Orthophoto Quarter-Cuadrangle (DOQQ) of the
area, the opening between Lake Borgne and the MRGO 13 approxmmately 550 ft wide. If the
shoreline continues to erode at this rate, the opening at Bayou Dupre’ will be 2,300 feet across m
20 years.

© Constraction is Fhase I of the project and inclades project and contract macagement, supsrvision and inspection, post-
catsmacton biological moritoring, eperation, majntepance, repair, replacement, and rehabilitation and purchasze of real astate.

1T_T.‘.n._-’;.m'_j.' Corps of Enginesrs 404 pemmit for comstmaction actvities on Lake Borgne.
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In August 2005, U.5. Geelogical Survey (US5GS) revised the estimated shorelme erosion
rates using the latest methodologies being utihzed for CWPPEA shoreline protection projects.
The new rate at Shell Beach 1s estimated to be 5-7 ft'y1. and 7-9 fi'yr at Bayou Dupre’. The
revised rates were based on 1990 and 2004 imagery and do not reflect the effects of hurricanes
Katrina and Rita. Much of the shorelme loss is associated with cold fronts.

1.3 Preferred Alternative. The preferred project altemative 13 the Combination Rock
Breakwaters and Steel Sheet Alternative. The proposal would construct a nearly contimmous rock
breakwater along the +0.5 ft North Amernican Vertical Datum (WAVDSS) contour on designated
shoreline sections of Lake Borgne at Bayou Dupre’ and Shell Beach. The construction would
extend approximately 17,000 ft from Doulluts Canal to Fort Bayou, 6,643 ft to the west of Bayou
Dupre’, and 4,418 ft to the southeast of Bayou Dupre’ (Figures 2 and 3). A steel sheet pile
structure will fie the proposed shoreline breakwater to the existing offshore ACE rock
breakwater along the MRGO. At Shell Beach, the proposed rock breakwater will tie mto the
existing rock breakwater surmrounding the perimeter of Fort Beawregard. The only opemng m the
breakwater will be along the mouth of Bayon Yscloskey and across the Tennessee Gas Pipelme
right-of-way. End-oen-construction, which will be used along the former naval base at Shell
Beach to avoid the debris i the area, does not require flotation access since all activities will be
within the breakwater footprmt. A temporary flotation channel will be excavated along the
shoreline to facilitate constuction and mamtenance of the rock breakwater. Approximately
281,461 cubic vards (cv) of spoil will be deposited on the lake side of the flotation channel and
graded down into the flotation channel after construction or maintenance of the rock breakwater
15 complete.

1.4 Purpose and Need for Action. The purposed project 13 needed to halt the retreat of the
Lake Borgne shoreline, the loss of marsh m the vieimty of Shell Beach and Bayou Dupre’, and
enhance fish and wildlife habitat. The marshes separating the MRGO from Lake Borgne are
broken by many ponds and are suffenng from both shoreline and bank erosion in the Shell Beach
and Bayou Dupre” areas. The MEGO, with 1ts direct connection to the Gulf of Mexico, brings
high salimity water and increased tide levels and storm surges far into mterior wetlands.

1.5 Project Benefits and Potential Adverse Impacts. The narrow marsh rim between MEGO
and the Lake Borgne shoreline protects the commumities of Shell Beach, Yscloskey, and
Hopedale from direct exposure to lake wave energies and storm surge, and provides habitat for
fish and wildhife. The proposed project would protect 95 ac along the Shell Beach and
approximately 70 ac along the Bayou Dupre’. Tlus acreage represents the projected loss over 20
years from shoreline retreat at a rate estimated at 10 ft'y1.” The proposed project will directly
protect about 192 ac of wetlands and shallow water bottoms, of which 165 ac are vegetated
wetlands. The reduction in the loss rate 1s estimated to be 100 percent over the life of the project
{Table 1). Acres excavated for flotation access and channels would be 23.1 ac for Bayou Dupre’
and 36.7 ac for Shell Beach. The area used for storage of dredged matenals would be 8.97 ac
and 20.5 ac for Bayou Dupre’ and Shell Beach, respectively. The dredged flotation channel

: Watland Value Aszessment {WWA) - Novembar 2005
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would be back-filled to its natural state upon completion of constuction and maintenance events.
The breakwater rock structure would permanently replace 2.4 ac of existing bottom habitat and
the steel sheet structure would replace 0.85 ac of exishing bottom habitat. Placement of the stone
rock dike on land/marsh will permanently disturb 152 acres.

1.0 ALTEENATIVES

Three altematives were considered. Mo-action, Nonstructural (such as laws, restrictions,
and moratormums), and Stuctural (such as siphons, weirs and dams, creative use of spoil,
mtroduction of sediment, hydraulic filling, fixed structures, vanable structures, levees, flood
gates, dramage canal, and pumps). Since the nonstmctural measures alone are not adequate to
achieve the purpose and need of the proposed action, they were not given further consideration.
The structural measures, designed to abate or reverse wetland detenioration in St. Bernard Panish,
are simular to the successful structural projects that have been used to protect shoreline erosion
and create marsh.

2.1 No-action Alternative. Under the No-action Altemative, the project would not be bult,
allowing the Shell Beach and Bayou Dupre’ shorelines to continue to retreat, and facilitating the
continued fragmentation of the marshes on both the lakeside and the ship channel side between
the MRGO and Lake Borgne. The loss of wetlands and wildhife habitat at both of these sites
would continue, changing the habitat from marsh species to open water species.

2.1 Design Alternatives. Four design altematives were evaluated using sinular critenia m the
prelimmary design in order to mamtam a consistent companson of the cost estimates. The
origmal design called for an offshore breakwater which would protect existing marsh, create
marsh from sediment dredged from the flotation channel and form marsh from sediment
gccretion bennd the offshore breakwater. Studies, however, revealed that rock could not be
placed at the imhally preferred alipnment along the —3-ft contour, and that soals along the —2-f
contour secondary ahgﬂmeut would not support the weight of rock (with the exception of a few
stretches) due to high settlement rates. A second investigation recommended that the riprap
material be placed at the marsh edge where soil beanng capacities were more suitable and
nunimal settlement would occur.

All of the design altematives used the same alignment along the approximate +0.5 foot
NAVDES contour except at the mouth of Bayou Dupre’, where 1t traverses along the shallowest
route and connects to the existing ACE breakwaters on either side. The top elevations of the
altematives were all set at +2.0 ft NAVDEE. At the mouth of Bayou Dupre’, the top elevation
was set at the deepwater wave height of 2.5 ft NAVDES because ‘the bathymetry deepens as it
approaches the MEGO. For those design altematves which mcluded rock breakwaters, the
crown elevations for the mmitial and maintenance lifts were adusted for the beanng load of the
rock profile, the allowable bearing capacity of the soil, and prelininary settlement predictions.

221 Segmented Concrete Panel Altemative. This altemative would use 16 mnch {m) by 16 mm
by 30 ft piles, and 21 ft panels of varying lengths depending on the topography and bathymetry
used m the design. The total construction cost for this altemative 1s estimated to be $17.3
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nullion, with a 15 percent contingency, and inchudes flotation, geotextile, scour berm, and
maintenance costs.

222 Steel Sheet Pile Altemative. This altemative would nse standard PZ-27 piles of varying
lengths depending on the topography and bathymetry used in the design. The total construction
cost for this alternative is approximately $32 mullion, with a 15 percent contingency, and
mcludes 35-ft soldier piles, scour protection, flotation, and mamtenance costs.

223 Rock Breakwater Alternative. This altemative would set three lifts at the mouth of Bayou
Dupre’, and two at a crown elevation of +4.0 foot NAVDSE and crown width of 4 £t with 2:1
side slopes to maintam adequate protection agamst the deep water wave action and consohdation
settlement. The velume of rock required to construct the two lifts would be about 300,000 tons.
The total construction cost for this altemative is approximately $14.3 million with a 15 percent
contingency, and includes flotation, geotextile fabnc and maintenance lifts.

Inatl 1berg afive. This altemative would
set the crown ele'.-aul::-n nf tlle brea]m ater at —'-' 0 ft IRAUI}EE Ihe structure would be a back-to-
back fiberglass sheet pile structure set at a crown elevation of 2.3 foot NAVDEE, mterconnected
by tie rods, backfilled with sand to mean water level, and capped with geognid composite and
250 pounds of class stone. Fiberglass was mutially chosen for the sheet pile matenal becanse 1t 1s
stronger than vinyl and more economical than steel, rock or concrete. This altemative was
replaced by the steel sheet pile altemative because the structural hmitations of the fiberglass
sheet pile were exceeded due to changes in bathymetry resulting from Humicane Kamna.

225 Combination Rock Breakwaters and Steel Sheet Alternative. This alternative was
determined to be the preferred altemative due to the expected longevity and relatively lower
construction costs. A continuous rock breakwater would be constructed along the designated
shoreline section of Lake Borgne at Bayou Dupre’ and Shell Beach. A steel sheet pile structure
would tie the proposed breakwater mto the existimg offshore ACE rock breakwater along the
MEGO. At Shell Beach, the proposed rock breakwater would tie info the existing rock
breakwater which surrounds the perimeter of Fort Beauregard. The only openmg in the
breakwater would occur along the mouth of Bayou Yscloskey and across the Tennessee Gas
Pipelme night-of-way. End-on-constmiction would be constructed along the former naval base at
Shell Beach to avoid the debns in the area and would not require flotation access because all
activities would be within the footprint of the breakwater. A temporary flotation channel would
be excavated along the shoreline in order to facilitate construction and mamtenance of the rock
breakwater. Approximately 281 461 cy of spoil would be deposited on the lake side of the
flotation channel and graded down mto the flotation channel after construction or mamtenance of
the rock breakwater 13 complete. The design life for the proposed project is 20 years. The total
construction cost for this altemative is estimated to be $11.6 million, which includes a 13 percent
confmgency, and mcludes scour protection, flotation, geognd composite, setflement plates,
warning signs, walers, tie reds, and sand backfill.

226 Addifive Altemative #1. In order to avold any adverse impacts to cultural resources
located m the Bayou Dupre” area, the Additive Alternate #1 {approximately 2,000 ft of onshore
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breakwater) was eniginally proposed at the 30 percent design level conference, but was removed
from the eastern-most end of the reach (Figure 4).

227 End On-Construction. End-on-construction would not require flotation access because all
activities will be performed within the footprint of the breakwater. Equipment and materials
access would be provided to the shore from flotation channels on adjacent construction reaches.
Approxmately 1,534 ft of rock breakowater along the former naval base located at Shell Beach
would be constructed nsing end-on-construction in order to avoid the debnis in the area.

1.5 Recommendation. Based on a comprehensive hierature review, site-specific data, and
project engineenng and environmental reports, EPA Region 6 has determined that there are no
significant adverse environmental impacts anticipated from the implementation of the
Combination Rock Breakwaters and Steel Sheet Alternative project as proposed. This finding
suppeorts the recommendations of the CWPPEA Task Force and LDINE. The long-term
protection and enhancement of the project area 1s expected to be beneficial to wetlands, fisheries,
wildlife, recreatiomal, and cultural rezources as well as restoration of natural structural
framework of the narrow stnip of marsh that separates Lake Borgne from the MRGO.

3.0 AFFECTED ENVIRONMENT

3.1 Seils. Based on mformation mn the Soil Survey of St. Bemard Panish. Lomsiana, soil types
present m the Shell Beach project area melude Clovelly muck, between Bayou Yscloskey and
Fort Bayou, and Fausse clay, primarily along the shore between Bayon Yscloskey and Doulluts
Canal. The soil type in the Bayon Dupre’ project area is Clovelly muck. Clovely muck 13
charactenstic of brackish marshes and shallow open water areas flooded most of the time and
wet throughout the year. It is very poorly drained, very fluid, and slightly saline orgamic soal. It
15 neutral to moderately alkaline with a pH ranging from 6.6 to 8.4, The surface layer i1s dark
brown extending about 50 mches; the underlying laver 1s very flud gray clay extendmg abeout 70
mches. Clovelly nouck soil 15 well suited for wetland wildlife habitat and, combined with the
brackish marshes and shallow open water areas, they support marine life of the Gulf of Mexico.
Fausse clay 15 a very poorly dramed, firm mineral soil found m swamps on subsided natural
levees of distnbutanes of the Mississippt Faver. It 1s nentral to strongly alkalme, wath a pH
ranging from 6.1 to 9.0. The surface layer 15 about 5 inches thick and consists of dark grayish
brown, very fhud clay in the upper part, and dark gray, firm clay mn the lower part. The
underlying matenial extends about 60 mches and is gray, firm clay. Fausse clay 15 used as habatat
for wetland wildlife. None of the altematives wonld have an impact on soils.

3.2 Water Quality. Lake Borgne is located m the Eastern Louisiana Coastal USGS Cataloging
Unit 0809023, Based on the condition and vulnerability indicators®, the overall Index of

* Condition indicators are desipmed fo show existing watershed health acess the coumtry and inchade such things as water
mesting state or mhal desiznated uses, contaminated sediments, awbient water guality, and wetland loss. Vulnetability
ipdicafors are dasipmed to indicate whers pollution discharzes apd other activities smess the watershed apd could result in
probizms in the farure. Activites in this category include such things as pollufRot loads discharpged in excess of permittad levals,
pollution potential from vrban and aznouthmal lands, and chamzes in buman popudation levels. The more semous condifion
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Watershed Indicators (IWI) score 15 3, which indicates Less Senous Water Quality Problems and
Low Vulnerability to Stressors, which mdicate aguatic conditions below State or Tribal water
quality geals with problems revealed by other ndicators. Watersheds with Lower Vulnerability
to Stressors are watersheds where data suggest that pollutants or other stressors are low and
where there 1s lower potential for declines in aguatic health.

303¢d) Listed Warters - Under Section 303(d) of the Clean Water Act, each state must prepare a
List of waters that are not meeting their water quality standards. These lists must be subnuited to
EPA for review and approval every Apnl of even years (e.g. 1996, 1998). Total Maximum Daily
Loads (TMDLs) are then established from the most recently approved hst. For Lake Borgne, ID
LA-042001-1998, the parameter of concem 15 pathogens. The prionty for TMDL development
13 5.

32.1 Ne-action Altemative. The No-action Altemative would allow the present conditions to
continue, resulting in increased wave energies, greater erosion, and eventual breaching. The
continued deterioration of the existing marshes could potentially contribute to an increase n
turbidity and high-energy tidal surges allowing higher salinity waters into interior bay waters.
The enfire project area would eventually be converted to open water.

3.2.2 Combination Rock Breakwater and Steel Sheet Altemmative. This altemative would have
no long-term adverse impact on present condifions. However, short-term adverse impacts due to
mereased turbidity from the placement of the rock structure and dredging the flotation channel
could eccur during project construction. It 15 expected that turbidity levels would retum to
normal shertly after completion of constuction. It 15 unlikely that this eption would have any
effect on pathogens.

3.3 Climate and Air Quality. Climate in the project area 15 subtropical and 15 influenced by the
nearby lakes, streams, and the Gulf of Mexico which modify the relative hunmdity and
temperatures throughout the year. Summers are long and hot with high hummdity with average
daily temperatures ranging from 81 degree Fahrenheit (°F) to a maxinnm of 90 °F. Winters are
mfluenced by celd, dry peolar air masses moving southward from Canada, with the average daily
temperatures ranging from 53 °F to a mumnnm of 43 °F. Annual precipitation averages 33
mches. The area is subject to frequent tropical storms and humcanes.

5t. Bernard Pansh 1s currently classified in attamment for all National Amblent Air
Quality Standards (NAAQS) and the air quality 15 good. Nafional and state ambient air quality
standards for specific criteria pollutants were developed to protect pubic health, safety, and
welfare as a result of the Federal Clean Air Act (CAA) of 1970, The CAA Amendments of 1990
mandated a program to improve air quality and mamtained the NAAQS. This program mvolves
ongoing menitering and reporting from which regions are classified as to their attainment status
with regard to each critenia pollutant.

indicator for this watershed is the Weiland Loss Index. The thres yalnemability indicators identified as more seriows are Wetland
Aguaric Species at Risk, Urban Bumoff Potental, apd Estuarine Palhiion Susceptibility Indes
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3.3.1 No-action Alternative. This alternative would have ne impact on present air quality
conditions.

3.3.2 Combimation Rock Breakwater and Steel Sheet Altermative. This altemative would have
no long-term adverse impact on present conditions. Minor temperary impacts due to emissions
from dIEdEln.g equ1pr|:|f.-nc could occur during construction. It is expected that exhaust emussions
from dredging equipment would be limited to the construction phase of the project, but would be
quickly dissipated by prevailing winds. The total volatile organic compound emissions for lus
project during construction 1s anticipated to be well below the de minimis level of 100 tons per
vear. Therefore, this option conforms to the Lonisiana State Implementation Plan.

3.4 Wetland. Between 1932 and 1990, approximately 7,300 acres of wetlands were lost in the
South Lake Borgne mapping umt. From 1983-1990, data from the Coast 2050 Plan for the South
Lake Borgne mapping unit mdicates a wetland loss rate of approximately 0.33 percent per vear.
and approzmately 0.31 percent per year from 1974-1990. This loss rate includes natural loss
and losses due to shorsline and canal erosion. In 1990, this mapping umt consisted of 16,600
acres of marsh. Subsidence in the area 13 estimated at 1.1-2.0 ft per century. It 15 projected that
about 3210 acres of wetlands will be lost by 2030 for this mapping unit.

Lake Borgne shoreline refreat rates at Shell Beach are esnimated at 15 filyr accordimg to
Louisiana Geological Survey data cited in the CWPPEA Festoration Plan. The nammow stmp of
marsh between Lake Borgne and the MEGO in the vicmity of Bayou Dupre’ 15 disappearing. In
fact, this 15 the only area in which Lake Borgne and the MEGO have coalesced. The opeming
between the Lake and the MRGO is estimated to be approximately 350 feet wide as measured on
the 1998 DOQQ) of the area. Assummg the shoreline continues to erode at the historical rate, the
openmg at Bayou Dupre” will be 2,300 feet across mn 20 vears.

In Augunst 2005, USGS revised 1fs estimates of shoreline erosion rates using the latest
methodologies cumrently being utilized for all CWPPEA shoreline protection projects. The
shoreline erosion rates at Shell Beach are now estimated at 5-7 ft/yT, and 7-2 £t ft'yr at Bayou
Dupre’. Much of this shoreline loss 15 associated with cold fronts. The revised shoreline erosion

rates were based on 1990 and 2004 imagery and do not reflect the effects of hurmicanes Katmna
and Fita.

3.4.1 No-action Alternative. Commeon plant species ebserved in the area include: Spartfina
alterniflora, Sparting patens, Spartina cynosureides, Phragmires ausmalis, Distichliz spicata,
and Iva frutescens. Without the protection of the breakwaters, the vegetated marshes will be
converted to open water.

3.4.2 Combination Rock Breakwater and Steel Sheet Altemative. Implementation of the
proposed action, shoreline erosion and wetland loss and protect 165 acres of vegetated marsh
over the 20-year life of the project.

3.5 Wildlife and Fisheries. The proposed project sites border two mapping units m Fegion 1
of the 1998 Ceast 2050 Plan, South Lake Borgne mapping unit and the Lake Borgne mapping
umit. For the South Lake Borgne mapping unit, the area coverad in this unit 15 important to many
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species of wildhife and fishes, mcloding migratory and resident waterfowl, wading and water
birds, furbearers, shellfish, and many recreafional and commercial species of fish. The Federally
histed Gulf of Mexico sturgeon has been reported in Lake Borgne and the Federally histed
endangered brown pelican can be commeonly found foragmg and resting throughout this umit.
Lake Borgne 1s particularly important as the site of some of Lowisiana’s pnime oyster grounds.
The lake supports an estuarine assemblage of fishes. Fed drum, spotted sea frout, blue crab,
brown shrmp, and white shnmp are commercially mmportant species found i the lake.

Populations of red drum, black dnum, spotted sea trout, Gulf menhaden, southem
flounder, American oyster, white shrimp, brown shnmp, blue crab, and Spamsh mackersl have
been steady for the last 10-20 years. Gulf menhaden and Spanish mackerel populations are
expected to remam steady through 2050, while the others are expected to decline. Populations of
seabirds, wading birds, shorebirds, raptors, and marsh resident and nugrant birds have been
steady for the last 10-20 years but are projected to decline through the year 2030. Furbearer and
Amenican alligator populations have declined over the last 10-20 years and are expected to do so

through 2050. Brown pelican populations have mcreased i the recent past and are expected to
do so through 2050.

Most of the esmarine species spawn offshore, and the larvae migrate erther freely or by
currents mto the estuanne marshes. Once inshore, the larvae reside mn the saline, intermediate, or
brackish marshes, depending on the species’ salimity tolerance and food availability. The
mterface between the marsh and the water's edge creates a habitat where larval and juvenile
fishes can find cover, food, and favorable environmental conditions (water depth, temperature,
disselved oxygen, current speed, and turbadity). The mterior marsh provides a stable habitat that
resists fluctuating water levels, salmity, temperature, and water movement.

This stable nursery habitat allows species to maintain their position in the estuary unsl
they become adults. The larvae of many species that spawn during the fall and winter months
remain in the estuary thronghout the spring and summer months. Dunng the warmer months,
larval and juvemle fish and shellfish species expenence the most rapid growth. The marshes are
critical to the successful completion of the life cycle of these species. Additionally, the detnitus
provided by these marshes forms the basis of the food chamn for many fish and shellfish species.
The shallow estuarine open water habitat along Lake Borgne and the ME.GO provide an interior
habitat essential to fish, shellfish, and wildhife species. This area represents the nursery habatat
for estuarime-dependent species, which utilize shallow open water for nursery gromnds. Fish
species such as menhaden favor shallow open water to flooded marsh for mursery groumds in
their larval and juvenile hife stages. Much of the shallow estuanne open water offers refuge to
fish, crabs, and shnmp when the water level drops causing these species to retreat from the
flooded marsh to the remaining open water.

Many of the shallow estuarine ponds are 1selated from adjacent water bodies. These
ponds resist the fluetnating water levels, salimty, and temperature reflected in the adjacent water
body. The salmity and temperature extremes expenienced in 1solated ponds, due to evaporation,
ramnfall, and sun radiation, however, may be much greater than those expenienced by ponds
which are connected to the adjacent water boedies by small natural marsh channels.
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Salimity. Histerically, salimifies in the project area were such that brackish marsh was the
dominant habitat type. Since construction of the MEGO, these marshes have been subject to
mereased salimity due to the channel’s direct connection to saline manne waters. An average
anmual salinity of 10 part per trillion (ppt) was utihized in the 1997 and 1999 W As for this
project. Measurements taken at the project site in June 2000 indicated a salmity of 19 ppt. As
project features of this project do not propose any salimty attenuation effect, here should be no
change from the baseline condition with or without the project.

The MRGO channel has created an increase in the number of access points into the
marshes for estuarine species. The access increase mto the salt marsh habitat has benefited
estuarine species, but the conversion of brackish and saline marsh to open water has reduced the
amount of estuarine nursery habitat. Many larval fish and shellfish species travel this cormideor
from the Gulf of Mexico to the interior marsh habitats.

Water movement, from tidal fluctuation and ship wakes, has caused erosion along the
banks of the MRGO. Bank ercsion along the north bank of the MEGO has increased the number
of shallow estuarme marsh ponds, further increasing the width of the channel. Intenior marsh
breakup 13 a result of increased water movement and subsidence. As the interior marsh breaks
up. the amount of edge habitat available to estuanne species increases. However, as the breakup
converts the interior marsh to open water, estuarme marsh habitat declines.

3.3.1 The No-action Alternative. The No-action Altemative may not pose an eminent danger to
the fish and wildlife resources in the area, as construction would not take place. Thereis a
contmual prolonged risk as the shoreline contines to recede and the marsh and wetland habitat
contmues to degrade. As mfenior marsh habitat decreases to open water over time, species would
change.

3.3.2 Combination Rock Breakwater and Steel Sheet Altermative. The shoreline protection 1s
expected to preserve the marshland and areas of intertidal emergent ".-egetatmn The wetlands
protected would provide a diversity of habitat foraging, breeding, spawning, and cover habitat
for a greater vanety of adult and Ju‘i-EIIllE' fisheries. Nutrients and detritus would be added to the
existing food web pmmdmg a positive benefit to local area fishenes. According to NOAA,
access features such as fish dips would not be necessary even though a revefment would change
the type of edge habitat, it would not necessarily restrict fish access behind 1t

3.6 Essential Fish Habitat (EFH). Project evaluation included an examination of habitat
considered to be essential for fishenes as established under the provisions of the Magnuson-
Stevens Fishery Conservation and Management Act (MSFCMA), mtended to promote the
protection, conservation, and enhancement of essential fish habatat (EFH). The MSFCMA
defines EFH as those waters and substrates necessary to federally managed fish species for
spawning, breeding, feeding or growth to maturity of specific species depending upon life stage
{Table 3). Primary categores of EFH in the project viemity inchade marsh edge, mner marsh,
nmd bottoms and oyster reef m Lake Borgne. Specifically, brown and white shrimps in the
postlarvae, juvenile and sub-adult life stage. as well as the white shrimp adults, inhabit marsh
edge, submerged aquatic vegetation (SAV), marsh ponds, and mner marsh. The brown shromp
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sub-adults hive in estuarine mud bottoms and marsh edge. Fed drum in the post-larvae/juvemle
life stage inhabits SAV, estuarine mud bottoms and the mterface between marsh and water. The
sub-adults of the species live in estuarine mud bottoms and oyster reefs (Table 2). All portions
of the proposed project area have been 1dentified as EFH for various life stages of white and
brown shnmp and red drm.

3.6.1 The No-Action Altemmative. Under the No-action Altemative, the proposed action would
net be built. Without the protection of the breakwaters, the salt marsh would continue to erode.
EFH will decrease over time, resulting in the decline in fisheries.

3.6.2 Combination Fock Breakwater and Steel Sheet Altemative. The shoreline protection 13
expected to preserve the marshland and areas of inter-tidal emergent vegetation by 100 percent.
The protected wetlands would provide a diversity of habitat foraging, breeding, spawning, and
cover habitat for a greater vaniety of adult and juvemle fisheries. Nutnents and detritus would be
added to the existing food web, providing a positive benefit to local area fishenes. Inclusions of
fish dip opemings will not be needed to facilitate fish access and water exchange.

3.7 Threatened and Endangered Species. The two species of concem in the area are the
endangered West Indian manatee (Trichechus nanatus) and the threatened Gulf sturgeon
{Acipenszer exyriynchus desotoi). Manatees have been sighted withmn the MEGO, and are
known to travel long distances up coastal waterways from the Gulf of Mexico. On July 9, 2001,
a manatee was observed passing safely through the Inner Harbor Canal Navigation Lock and into
the Mississippl River. Manatees are usually withn Louisiana coastal waterways only during the
warm weather/wanm water months. The Bmlﬂglr:al Assessment (BA), "Tmpacis afi"w.'ng.:manai
Channel Dredging on the Gulf Sturgeon”, dated March 13, 2001, report that no recent catches or
sightings of Gulf sturgeon within the MEGO have been found in available resources. The
Louisiana Department of Wildlife and Fishenies conducted studies in Lowisiana coastal waters
from 1990 to 1993, Reports of incidental catches and sightings of sturgeon show that Gulf
sturgeon exists within several coastal waterways in southeast Lowisiana, mcluding Lake Borgne.

On March 19, 2003, the FWS and NOAA Fisheries published a final rule in the Federal
Begister (Volume 68, No. 53) designating critical habatat for the Gulf sturgeon in Lowsiana,
Mississippl, Alabama, and Flonda. Portions of the Pearl and Bogue Clutto Rivers, Lake
Pontchartramn east of the Lake Pontchariram Canseway, all of Liftle Lake, The Rigolets, Lake 5t.
Cathenne, and Lake Borgne within Lowmsiana were mcluded in that designation. The primary
constiment elements essenfial for the conservation of Gulf sturgeon are those habitat components
that support feeding, resting, sheltering, reproduction, migration, and physical features necessary
for mamtaining the natural processes and melude:

= abundant prey items within riverine habitats;

* IIVerine spawning sites;

= Tiverine aggregation areas, also referred to as resting, holding and staging areas;

= 3 flow regmme (1.2, the magmitude, frequency, duration, seasonality, and rate-of-change of fresh
water discharge over fime);

= water quality, mcluding temperature, salmity, pH, hardness, turladity, oxygen content, and
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other chemical characteristics;

» sediment quality, including texture and other chemacal characteristics; and

- safe and unobstmcted migratory pathways (2.2., a river unebstructed by a permanent structure,
of a dammed niver that still allows for passage).

The manatee population has declined in mummber due fo collisions with boats and barges,
entrapment in flood control structures, poaching, habitat loss, and pollution. Cold weather and
outbreaks of red tide may also adversely affect these mammals. For the gulf sturgeon, habitat
alterations caused by water control structures that it and somefimes prevent spawning, create
poor guality water, and lead to over-fishing have negatively affected the population of this
species. There 13 potential for manatees and sturgeen to be within the vicmity of the proposed
project.

3.7.1 The No-action Alternative. Under the No-action Alternative, the proposed action would
not be built. Without the protection of the breakwaters the vegetative marsh would continue to
erode, and habitat will decrease over time.

3.7.2 Combimation Rock Breakwater and Steel Sheet Alternative. Implementation of the
proposed project 1s not likely to adversely impact the West Indian manates or the Gulf sturgeon.
Halting the loss of vegetative marsh would likely protect the available habitat for these species.
Censtruction will be done within the gmdelines set forth by the FWS and the LDWF to insure
protection of eritical habitat and protection of these species.

West Indian Manatee. The primary potential impact to the West Indian manatees would include
possible collision with service vessels and noise in the water from the dredge operation or
service vessels. The dredge and service vessels world be required fo have a qualified observer
on board to sight the manatees while in transit so the manatees or other marine mammals could
be avoided. INo collision fatalities are expected and the proposed project is expected to have
negligible adverse effect on the West Indian manatee.

{Fulf sturgeon. The shoreline protection project 1s expected to preserve marsh land and areas of
mtertidal emergent vegetation. The protected wetlands would continue to provide a diversity of
habitat. This altermative will not impact enough habitat to adversely modify critical habitat to the
extent 1t would jeopardize the Gulf sturgeon. To reduce any risk to the Gulf sturgeon to a
minimum, habitat alteration during constmuction should be minimized to the greatest extent
possible.

3.8 Recreation. Fecreation in the area is generally criented towards hunting and fishing. The
nafural and recreational resources of the project area provide wide and vaned oppormnities for
outdoor enjoyment. Recreational activities taking place in the MRGO, Lake Borgne and
adjacent marshes, may include boating, hunting, fishing and natural and eultural study. The
project area 1s an area of vital importance as a fishery nursery ground, waterfowl wintering and
hunting area. Recreational fishing is by far the most popular activity in the management area
because of the aceess to water bodies, bayous, and the marsh. Small game hunting 15 also
popular due to the abundance of habitat and the wide range of species available to the hunter.
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3.8.1 No-action Altemative. Recreational use within the project area would confinue at its
present level. The marshes summounding the project area provide numerous areas for hunting and
fishing opportumties. However, over ime these marshes would erode and subside, converting to
open-water areas. Continued marsh loss translates mio less edge and estuarine marsh habitat
available to fish. Lost mursery and breeding grounds translate into less productive fishing in the
future.

382 Combination Bock Breakwater and Steel Sheet Altemative. The recreational environment
m and around the project area would expenence limited short-term disruption imposed by the
physical size and working activities of the floatmg dredge facility and barge traffic. Dredging
activities assoctated with construction of the flotation channels would merease turbidity m the
area of work and in the vicinity of the discharge pipes. This turbidity may dismipt water-onented
recreational activity eccurring within the vicimty; however, these adverse mmpacts would be
temporary and short-ived. Positive long-term benefits would be the sustamnability of the marsh.
This marsh and vegetation would provide shelter and habitat for wildlife. The rock dike
construction will reduce further bank erosion, and create areas for fish habitat, breeding and
feedmng areas.

4.0 OTHER ENVIRONMENTAL CONSIDERATIONS

4.1 Oyster Leases. There are six oyster leases in the project area, which encompasses 338 acres
(Figures 2 and 3). The leases have a lease value of $91,200 and a standing crop value of
§147.959, for a total value of $239,139. The state is currently evaluating 1ts oyster lease policy.
No construction will take place until there 15 a resolution between the State and lease owners.

4.2 Cultural Resources. Letters dated June 23, 2001, and Jume 19, 2002, were received from
the State of Lowsiana, Department of Culture, Eecreation & Tounsm, Office of Cultural
Development, Division of Archaeology, State Historic Preservation Officer (SHPO), 1dentifying
three recorded archaeological sites (165B23, 165B42 and 165B44) located in the Shell Beach
area and six sites (SB85, SB71, SB148, 5B40, 5B39, and SB140) located in the Bayou Dupre’
area, respectively. Site 165B83, Fort Procter (alse known as Fort Beauregard), 15 listed on the
INEHP. The NEHP eligibility of sites L65B43, located outside of the area of potential effect
{APE) and 165B44 was unknown. Based on aenal photographs taken after hwmicane Katrina,
SBE5, Martello Castle 15 a pile of rubble and was not assessed for NEHP ehigibihty. Sites SB71
and SB148 were determined to be meligible for NEHP listung. Sites SB39, SB40 and 5B140
were identified as eligible for listing on the NEHP. However, site SB140 15 located outside of
the APE. Human remains had been encountered at site SBE30.

A Phase I Terrestrial and Submerged Cultural Resources Survey was conducted to
document and assess cultural resources (archasological sites and standing structures) withimn the
project’s APE. The mvestigation located a single new archaeclogical site (SB134) and
documented standing stmctures at site SB44. Because of this survey, two sites SB40 and SB44
were assessed as not meeting the eligibility cniteria for histing on the NHEP. Sites SB309 and
SB154, however, were assessed as meefing the NHEP ehmbility ciitenia. SHPO agreed with the
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survey findings in their letter of August 20, 2004, to LDNE. The Additive Altemate #1
presented at the Angust 2005 30 percent design conference, and as shown on the 30 percent level
plans was deleted from the eastern-most end of the reach. By maintaining a sufficient buffer

distance from these areas (SB39 and 5B134), any impacts due to the constmuction of this project
will be avoaded.

4.3 Socio-economics and Environmental Justice. In accordance with Executive Order 12898
on Environmental Justice (ET), a basic EJ analysis was performed to develop an EJ index for the
propoesed project. The analysis is based on the percentage of minonty people, the percentage of
economically distressed households eaming less than $15,000 per year, and the population
within a one-half and four mile radms of the site in comparison with the percentage from the
state. The EJ index indicators range from 1 where the factors affecting minonties are considered
to be m balance when compared to the state average, to 100 where the minenties are considered
to be grossly unbalanced when compared to the state average. For Shell Beach, the index for the
1 sgquare mule area was calculated to be *“0" and for the 30 square mile area calculated to be “6".
For Bayou Dupre’, the mdex for the 1 square mile area was calculated to be “0" and for the 30
square mule area caleulated to be “17. The analysis was conducted prier to humicanes Katrina
and Rita when there were approximately 328 people living within a 30 mile radins of the
proposed Shell Beach project site, and approximately 2,766 people for Bayou Dupre’.

4.4 Coastal Zone Management, Prime Farmlands, and Floodplains

£41 Coastal Zone Management (CZM). In order to comply with CZM requirements, the
project will need a Ceastal Use Permut (CUP) prior to constuction, which 1s 1ssued by the

LDNE. Applicatons for the CUP and ACE 404 pernuts have been submutted. A Jomt Public
Notice for both permits will be 1ssued upon completion of this EA.

£47 Floodplains. The Federal Emergency Management Agency (FEMA) Flood Insurance Fate
Maps delmeate the 100-year Special Flood Hazard Areas, designated “A” or “V" zones. A-zone
Special Flood Hazard Areas are areas that have a 1 percent chance of expeniencing a 100-year
level flood m any given year. Coastal zone areas are designated “V™ zones m which structures
are subject to damage from both flooding and significant wave action. According to FEMA, the
proposed project is designated to be in a “V™ zone area. This area is subject to wind and wave
action along with floodng. It does not appear that the propesed project would have a negative
affect on the floodplaim.

443 Pnme Famnland/'Overgrazing. According to the Natural Resources Conservation Service
(INE.CS), 1t does not appear that this proposed project will impact any of their work in the
vicinity. Further. 1t 1s not believed that the project will have an adverse effect on the swrrounding
environment when completed if appropriate erosion contrel measures are taken duning
construction. No prime, umgue, or statewide mportant farmlands will be impacted. IWECS also
states that there are no livestock currently grazing in the area, nor a potential for grazing once the
project is nstalled and overgrazing is considered to be a problem for the project area.
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4.5 Hazardous, Toxic, and REadicactive Waste (HTEW). HTEW activities inclnde those
activities undertaken for the EPA’s Superfund program, the Defense Environmental Festoration
Program, including Formerly Used Defense Sites (FUDS) and Installation Restoration Program
sites at active Deparment of Defense facilities, HTRW actions associated with Crvil Works
projects, and any other mission or non-mission work performed for others at HTEW sites. For
the purposes of Unexploded Ordnance (UX0) support, HTRE'W activities during the
mvestigative/design phase of HTRW project on a site with known or UXO with unknown fillers
reguire anomaly avoidance procedures. HTEW activities during the remedial action phase
{construction) of HTESW project on a site with known or UXO with unknown fillers may require
either standbv support or subsurface removal.

Shell Beach was an anti-aircraft gunnery range used dunng World War II (Figure 5),
generally located at 29° 327 017 north latitude and 89= 407 017 west longitude. These ranges
were oriented to fire out over the water at aerial targets towed by a tow aircraft. The mventory
property report for this property hists 1f as an Ellg;lble Formerly Used Defense Sites (FUDS)
property Number ADSLAOD323, but no hazards were found and the site is considered complete,
no further action to be taken. The limit for an eligible ordnance project along a shorelme 15 100
vears from the high tide lime. Any ordnance at this property would be located in the water
beyond the current limit of 100 years, which makes any project ineligible. End-on-consmiction
along this former naval base will ensure avoidance of the debns mn the area.

4.6 Cumulative Impacts. Potential cummlative impacts would be the aggregate impacts to the
environment resulting from the propoesed action in combination with other ongeing actions, and
actions being considered within the reasonably foreseeable future. The proposed action is part of
an effort under CWPPEA to create, protect, restore and enhance wetlands i coastal Lowisiana.
CWPPRA provides Federal funds for planning and mmplementing of such projects. ACE has two
mirastructure projects inside or bordering the South Lake Borgne mapping unit. Bayous La
Loutre, S5t. Malo, and Yscloskey were mmproved to provide a navigation channel from Bayou 5t.
Malo to Hopedale. The MRGO, a navigation channel from New Orleans to the Gulf of Mexico,
was constructed as well. There are ne roads or railroads, about 17 miles of pipelines, and 12 wil
and/or gas wells m this unit. The Lake Borgne mapping umt, there are no major Federal, State,
or parish infrastmucture or any roads, railroads, or pipelines. There are 61 oil and/or natural gas
wells and one mdustrial groundwater intake m this unit.

The MRGO, constructed in 1963, has drastically changed the landscape of the 5t.
Bemnard Parish wetlands not only by its large foot print, which eliminated thousands of acres of
wetlands, but also by altermg salimty and tidal regimes. For now, relatively little 15 being done
to address the ongomg degradation caused by the MEGO. Future MRGO closure/modification
decision will take years. A lmited amount of rock-buttressed dredged spoil has been used in the
past to protect small porticns of the highly vulnerable channel shore, and speed resirictions have
been proposed to reduce wake erosion. The proposed action is expected to have long-term
beneficial cumulative impacts. Protecting wetlands within the proposed project areas benefits
the significant resources descnibed in the EA. Protecting the shorelines and wetlands between
Lake Borgne and the ME.GO would sustain valuable breeding, nesting, foraging, and cover
habitat for a vanety of fisheries and wildhfe species. The new result would be sustaining bio-
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diversity and productivity. The ACE is proposed to place a rock breakwater (18,220 linear feet)
along the southem shore of Lake Borgne starting at the east bank of Doullut’s Canal and
procesding east to the south bank of Jahmcke's Ditch and to construct a 14,360 linear-foot rock
breakwater along the north bank of the MRGO starting at the east bank of Doullut’s Canal and
procesding east to the west bank of the mouth of Lena Lagoon. These projects will melude
flotation channels to be dredged parallel to and toward the waterside of the rock breakwaters as
needed.

4.7 Unavoidable Adverse Effects. The primary unavoidable adverse effects are the immediate
mpacts from construction related sediment excavation and deposition on the nen-mobile benthic
organisms in areas adjacent to specific project features, munor and temporary disturbance to
adjacent wetlands, water and ar quality. The effects on air quality and the noise generated by
the proposed project will be of a temporary nature.

4.8 Relationship between Local, Short Term Use of the Environment and the
Maintenance/Enhancement of Long Term Beneficial Uses. All structural and non-stmctural
altermatives have short-term localized impacts dunng constmuction; yet offer highly significant
long-term environmental benefits. The proposed project 1s a protection of shoreline action and
would protect approximately 95 ac of emergent marsh from direct loss due to Lake Borgne
shoreline retreat from Doulluts Canal to Fort Bayou. For Bayou Durpe’, the proposed project
wiould protect 70 ac of existing emergent marsh and prevent further coalescence of Lake Borgne
with the MEGO resulting from the shoreline erosion of Lake Borgne.

4.9 Irreversible and Irretrievable Commitment of Eesources. The mmreversible and
mrrefrievable committed resources would be labor, materials, wear on machinery, monies spent,
and energy expended for implementation of the restoration action.

5.0 PROPOSED MITIGATION

5.1 Mitigation Criteria. The following mitigations will be necessary to ensure environmental
protection, consistent environmental policy, and safety as required by the NEPA, or are
recommended measures needed for compliance with 40 CFE. 1500 2(f) regarding the
requirement for Federal agencies to avold or nummize adverse effects of thewr actions upon the
quality of the human environment.

5.2 Protection vegetation. Access to or movement across the smip of marsh outside the defined
project area shall generally be prolubited within vegetated areas for all personnel and equipment
to protect exishing vegetation. Vegetated areas shall not be used for equipment, personnel or
matenial access or storage. The dredged fill shall be discharged within the designated areas m a
manner that will miminuze overflow of the dredged material from the bounds of its placement
area.

5.3 FWS 100-vard buffer zone. All coniract personnel associated with the project will be
mformed of the potenhal presence of manatees and the need to avoid collisions with manatees,
which are protected under the Manne Mammal Protection Act of 1972 and the Endangered

79



Species Act of 1973, All constmction personnel are responsible for ebserving water-related
activities for the presence of manatee(s). Temporary signs will be posted prior to and dunng all
construction/dredging activities to remind personnel to be observant for manatees or within
vessel movement zones. At least one sign will be placed where 1t 15 visible to vessel operators.
Siltation bamers, if used, will be made of matenial that will not entangle manatees, and will be
properly secured and monitored. If a manatee 15 sighted withmn 100 yards of the active work
zone, special operating conditions will be implemented, mcluding: ne operation of moving
equipment within 30 feet of 2 manatee; all vessels will operate at no wake/idle speeds within 100
vards of the work area; and siltation bamers, 1f used, will be re-secured and monitored. Special
operating conditions are no longer necessary once the manatee has left the 100-vard buffer zone
around the work area on its own accord, but careful observations would be resumed. Any
manatee sighting will be mmediately reported to the FWS and the LDWTF Natural Henitage
Program.

5.4 Summer dredging windows. Dunng the winter months, juvenile and adult Gulf stargeon
use estuarine and marine habatats for foraging activities. Strgeon migrate to nver mouths and
upstream areas during the spring in search of spawning and resting habitat. They migrate back
mto the estuanes and marine habitats in the fall season in search of suitable benthic prey species,
their primary source of food. To avoid mmpacts to the sturgeon during the fall and spring
nugrations all contract personnel will observe summer dredging windows and dredge from May
1% through September 30% only.

All contract personnel associated with the project will be informed of the potential
presence of the Gulf sturgeon and take action to induce them to leave the mmediate work area
prior to dredging, regardless of water depth or time of year. If Gulf sturgeons are sighted, no
dredging will be initiated until they have left the work area.. Dhinng the no-dredging peniod,
persennel will carefully observe the work area for presence of the Gulf sturgeon. If water
turbidity makes such visual observations impossible, dredging work will proceed after the one-
nunute no-dredging period.

6.0 CONSULTATION AND PUBLIC PARTICIPATION

Public nvelvement meclnding mput from the public, local, State, Tnibal and Federal
agencies 15 achieved through the Citizen Participation Group, and public meetings conducted
during the project development and selection stages under CWPPEA. The project concept was
originally proposed to the public at a nomination meeting held in 2000 An overview of the
selected project was presented to the public m 2001. 5t Bemard Pansh was kept updated as
project engineering and design progressed.

The public recognizes that the continued loss of coastal wetlands can ultimately result in
the displacement of entire communities, the loss of occupational and recreational eppormnities,
and ultimately, the forfeiture of 2 unique culmure and way of life. Passage of the Lowisiana
constitutional amendment establishing the Coastal Wetlands Conservation and Festoration Fund
clearly overwhelmingly demonstrated public’s overwhelming support to effectively address the

80



State’s coastal land loss problem. This stamitonly dedicated fund has provided a State funding
mechanism for cost shaning this project.

Coordination has been mamtamed with each of the CWPPEA Task Force agencies and
the LDWE. Consultation has been conductad with the FWS and LDWF, in accordance with the
Endangered Species Act of 1973 and Fish and Wildhfe Coordination Act. The EA has been
prepared in coordination with the WMFS in determining categones of EFH and associated
fisheries species within the project vicinity. Submittal of the EA 15 provided to mitiate formal
Federal consultation requirements pertaiming to EFH under the MSFCMA. Federal, State, Tribal
and local agencies, as well as other interested stakeholders, will recerve a copy of this EA.
Consultation has also been conducted with the Lowsiana Department of Culture, Recreation and
Tourism, State Historic Preservation Officer (SHPO) in accordance with the National Historic
Preservation Act of 1956, and Archaeological and Historic Preservation Act of 1974, Since
2003, consultation has been conducted with the Chittmacha Tribe of Loniziana and the
Mississippr Band of Choctaw inibes concering two archeclogical sites, SB39 and SB154, known
to contain buman remains of the Mississippi Band of Choctaw and/or Chitimacha Tribe of
Lomsiana. Fesponses from the respective agencies with regard to the proposed action are
meluded in Section 7.0.

U5, Department of Agriculture, Natural Resources Conservation Service
U5, Army Corps of Engmesrs

U5, National Manne Fisheries Service

U.5. Fish and Wildlife Service

Federal Emergency Management Agency

State Histonic Preservation Officer

Lomsiana Department of Environmental Quality
Lomsiana Depariment of Natural Resources
Lomsiana Department of Wildlife and Fisheries
National Audubon Society

St. Bemard Pansh Consolidated Government
Chitimacha Trbe of Lowsiana

Mississippi Band of Choctaw
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7.0 TABLES, MAPS, FIGURES, COMMENT LETTERS AND E-MAILS

Table 1 - Lake Borgne Shoreline Protection Project (PO-30) Habitat Analysis at TY0 and TY20

Bayou Dwpre’ | Bayou Dupre’ Shall Bayou Cupre’ Bayoa Chapre’ Bayou Cupre’
Wizt East Eeach and and and
Shell Beach Shell Beach Shell Beach
Aireg Arres Avras Toml Acres Total Arres Total Acres
TYX0 TY0a TY0 TY0 Existime TY20 Futire {20 Funare
Conditon w/Project wio/Project
marsh 47 23 o2 164 164 1]
watland shmb scrab 1 1 1 i
marsh water [ 3 15 a7 7 191
Taral 33 28 111 131 102 191

Wetland Valwe Asseszment (WWA) - Movermnber 2005

Table 2 - Summary of EFH Fegnirements or Species Managed by the Gulf of Mexico Management Council
Specie: Life Stage Syitem EFH
Erown shrimp BEES Marins (M) =110 m, demersal
laras M =110 m. planktonic
EFH: Apalachicola postlarvae’juvenile | Estuanne (E) | marsh edge, SAV, ddal creeks, inner marsh,
Bay to Mex. sabadults E e bottoms, marsh edpe
adults M =110 m, silt sand, muddy sand
White shomp BEES M =40 m, demersal
larvas M <4{ m, plamkiomic
EFH: Suwannee Biver | postlamase’juvenile | E marsh edze, SAV, marsh ponds, inner marsh, oyseer reefs
ta Men sabadults E same as above
adults M <233 m, silt, soft mud
Pink shrimp BEES M <65 m, demersal
larras M <65 m, plankiomic
EFH: Fla. postlarvae’juvenile | E SAY, zandshall substrate
subadulis E SAYV, zand'shall subsirate
adults M =65 m, sand'shell subsmare
Foyal red shrimp adults v 250 — 300m, fermigenons silt and sty and & calcarecas
EFH: NE Calf of Mex. md
Fled drum BEES M planktonsic
larvas M plankionsc
EFH: Fla. 1o Tex. pastlarvae’juvenile | ME SAV, esmanne wud bettoms, marsh wates interface
subadults E mud botoms, oyster reefs
adults ME Gralf of Mexico & espoanne pued botioms. oyster reef
Fled grouper BERS M planktonic, 23 - 30 m
EFH: Eastern Gulfof | jovenila M hard botioms, SAV, reefs
Mvex. (W. Fla. Shelf} adults M 1eefs, ledees, outcraps
Black prouper javenils ME FL esmaries & Gulf of Mexice
EFH: E. Gulf of Mex. | adults M tocky coral reefs o 150 m
(rag erouper BEES M planktonzc
EFH: E. Gulf ef Mex. | jovenila ME SAV & oyster beds in coastal lagoons and estuarnies
adults M hard bottoms. reefs, coral: 10— 100 m
Scamp Javenila M hard botivms, reefs; 12-33m
EFH: E Gulfof Max adults M hard botioms; [2 — 180 m
Ped smapper larvas M strechare, sand'mrad; 17-183 m
EFH: Fla_ o Tex. postlarvae’juvenile | M stechare, sand'mnd; 17-1183 m
adults M 18efs, rock owicrops, gravel; 7 — 146 m
Vermilion spapper Javenils M teeds, hard bottom, 20— 300 m
EFH: Fla. fo Tex.
Gray snapper larvas M plankionic
EFH:E GulfofMex | postlarvae’juvenile | E SAV. mangrove, mud
adults ME SAV, mangrove, sand. aad
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Tallowtzil spapper Javenila ME SAV, mangrove, sand, moad
EFH: E Gulf of Mex adults M Teefy
Lame snapper Javenila ME SAV, mangrove, saod, moad
EFH: Fla. and Tex. adults M teefs sand 40 133 m
Greater amberjack javenils M floating plamts (Sarpassam), deboiz
EFH: Fla_ 1o Tex. adules M pelazic pver reafswracks
Lasser amberjack Javenila M floating plaots (Sarpassam), dabis
EFH: Fla. to Tex. adults M ol rizs, dmrezular bottom features
Tikefish javenils M barrows
EFH: Fla. 1o Tex. adults M 1ouzh botiom, 230 — 330 m
Gray imiggerfizh BERS M sand
EFH: Fla & La.Tex. larvas M floarng plants (Sargassam), debris
Shalves pastlarvae’jinrenile | M floaring plants (Sarzassam), debriz, mangrove reafs, =10m
adules M
Einp macberel Javenila M pelazic
EFH: Fla. & La.Tex adults M pelazic
Shalves
Spanizh mackersl larvas M =30 m 1sobath
EFH: Fla. to Tex. javenils ME offshore, beach, estuaripe
adults M pelazic
Cobia BERS M pelazic
EFH: Fla. to Tex. larvae ME estuarine & shelf
postlarvae’juvenile | M estuaring & shelf
adults M estuaringe & shelf
Crolphin larras M apipalazic
EFH: Fla_ 1o Tex. postlarvae’juvenile | M epipalazic
adulis M epipelazic
Bluefish postlarvaefuvenile | ME beaches, estuaries, inlets
EFH: Fla to Tex adults ME ealf and esaries, pelagic
Litle funmy postlarvaejuvenile | M coasial & shelf pelagic
EFH: Fla i Tex adults M coastal & shelf pelagic
Stooe crab larvas ME plankicnic, moderate-high salimity
EFH: Fla. asmaries Javenila ME shell, 54V
& mearshore waters adults ME shell, FAW, coal
Spimy lobster larrae M alzae, SAW
EFH:E GulfofMex. | jovenils M spongse, coral
adults M hard bomoms. crevices
Coral Al stazes M Flower Gardens. Fla. Middle Grounds
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SHELL BEACH

Figure 5 - Shell Beach Formerly Used Defense Site

88



List of Comment Letters. Memorandum and E-mails

Letters of May 13, 2001, State of Lowisiana, Lovisiana Department of Transpeortation and Development,
Floodplain Insurance Manager

Letters of May 31, 2002, State of Louisiana, Louisiana Department of Transpertation and Development,
Floodplain Insurance Manager

Letter of May 22, 2001, U.5. Natural Resources Conservation Service
Letter of July 3, 2002, U.S. Natural Rescurces Conservation Service
Letter of September 27, 2002, U.S. Natural Eescurces Conservation Service

Letter of May 24, 2001, U.5. Department of Commerce, National Oceanic and Atmospheric
Admimnistration, National Marnne Fisheries Service

Letter of June 12, 2002, U.5. Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service

Letter of May 30, 2001, State of Louisiana Department of Natoral Resources

Letter of July 23, 2002, State of Louisiana Department of Natural Resources

Letters of June 5, 2001, T7.5. Fizh and Wildlife Service

Letters of May 30, 2002, U.5. Fish and Wildlife Service

Letter of June 23, 2001, Louisiana Office of Cultural Development, State Historic Preservation Officer
Letter of June 19, 2002, Louisiana Office of Cultural Development. State Historic Preservation Officer
Letter of August 20, 2004, Louvisiana Office of Cultural Development, State Historic Preservation Officer
Letter of June 19, 2003, Department of the Army, New Orleans District, Cotps of Engineers

E-Mail of August 16, 2005, U5, Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service
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Impacts of Lake Borgne Shoreline Protection Project (PO-30)

On the

Endangered West Indian Manatee (Trichechus manatus)

Date: March 2007

This Biological Assessment is submitted to the
U.S. Fish and Wildlife Service by the
U.S. Environmental Protection Agency, Region 6,
to fulfill requirements of Section 7 of the
Endangered Species Act Amendment of 1978.
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Biological Assessment

Impacts of Lake Borgne Shoreline Protection Project (PO-30)
on the

Endangered West Indian Manatee (Trichechus manatus)

1.0 Introduction

The Lake Borgne Shoreline Protection Project (herein referred to as PO-30) is located In
the Pontchartrain Basin on the southem shoreline of Lake Borgne. The purpose of the
project 1s to halt the retreat of the Lake Borgne shoreline and maintain the integnty of the
narrow marsh nm between the Missizsippi River Gulf Outlet (MEGO) and Lake Borgne.
The Louisiana Coastal Wetlands Conservation and Festoration Task Force (Task Force)
designated PO-30 as part of the 10™ Priority Project List (PPL) the United States
Environmental Protection Agency Fegion & (EPA) as the lead federal sponsor. The
Lowsiana Department of Natural Resources, Coastal Engineering Division (LDNE-CED)
was selected by EPA to perform engineering and design for the project. Approval to
proceed with engineenng and design was granted at the Jammary 2001 Task Ferce meeting.
Funds for the project are provided through the Federal Coastal Wetlands Planning,
Protection and Restoration Act (Public Law 101-646) (CWPPEA). Local cost share 1z
provided by the State of Louisiana’s Wetlands Conservation Trust Fund. The mmitial project
provided lakeside protection only to the Old Shell Beach area. In April 2002, the Task
Force combined the onginal project and funding with the Lake Borgne Shoreline
Protection at Bayou Dupre’ (PO-31) from PPL 11. The combined project (PO-30) 15
divided into two authorized sections, Bayou Dupre’ and Shell Beach. The Shell Beach
section extends approximately 3.2 miles between Fort Bayou and Doulluts Canal. The
Bayou Dupre” section extends approximately 1.4 miles to the west and 0.9 mules to the east
of Bayou Dupre” (Figure 1). The Task Force approved funds for construction mn Febroary
2006. LDNKR is processing paperwork to advertise for construction bids with construction
anticipated to begin late Spring or early Summer 2007,
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Figure 1 — PO-30 project boundanes

Based on a comprehensive literature review, environmental report. site-specific data,
project engineering and infra-agency discussions, EPA has determined that there are no
significant adverse environmental impacts anticipated from the implementation of the
preferred design altemative (EPA 2005). We have 1dentified the West Indian manatee,
Trichechus manatus, as a federally listed endangered species that may occur within the
project vicinity. This Biological Assessment (BA) addresses the impacts on and benefits to
the endangered West Indian manatee and designated critical habitat that may be affected by
the proposed project (PO-30). It 1s submutted to the U.S. Fish and Wildhife Service
(USFWS) by EPA to fulfill requirements of Section 7 of the Endangered Species Act
Amendment of 1978. This assessment is based on conversations and correspondence with
knowledgeable persons: a review of published literature; the results of on-site mspections:
an analysis of the likely effects of the action on the West Indian manatee and its designated
critical habitat (if applicable to the PO-30 project area); and a determination of whether the
PO-30 project is “likely (or not likely) to adversely affect” this species or its designated
critical habitat (if any exists with the PO-30 project area).
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2.0 Project Design

According to the USGS, the nammow strip of marsh which separates Lake Borgne from the
MEGO 15 degrading at an estimated 7-9 feet per vear at Shell Beach, and &-7 fzet per vear
at Bavou Dupre’. This narrow strip protects the coastal communities of Shell Beach,
Tscloskey, and Hopedale from wave energy and tidal surge generated in Lake Borgne.
The selected design altermative utilizes a combination of rock breakwaters and back-to-
back steel sheet pile stmactures fo halt shoreline retreat and direct marsh loss along Lake
Borgne, and prevent further coalescence of the lake and MEGO. A continmuouns rock
breakwater will be constructed along the designated shoreline section of Lake Borgne at
Bayou Dupre’ and Shell Beach. A steel sheet pile structure will tie the breakwater mto the
existing offshore U.S. Ay Corps of Engineers (USACE) rock breakwater along the
MREGO. At Shell Beach, the rock breakwater will tie mto the existing rock breakwater that
surrounds the penimeter of Fort Beauregard. The only opening in the breakwater will cecur
along the mounth of Bayou Yscloskey and across the Tennessee Gas Pipeline right-of-way.
A temporary flotation channel will be excavated along the shoreline to facilitate
construction and mamtenance of the rock breakwater as shown m Figure 2.
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Figure 2 - Typical Section of Rock Breakwater with Flotation Channe] (INTS).

End-on-construction will be used to place rock in the vicinity of the former naval base at
Shell Beach in order to avoid the debris i the area. Flotation access is not required for the
end-on-construction portion since all activities will be within the footprint of the
breakwater. A typical end-on-construction ssction 15 shown in Figure 3.

HOTE LL ELEWSTIONE REFERIMCID TO WevDBE

Figure 3 - Typical Section of Rock Breakwater Using End-On-Ceonstruction
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Per CWPPRA program specifications. the PO-30 design life is 20 years. Additional project
details are included m Appendix A.

A bucket dredge will be utilized to excavate sediments and construct the flotation
canal. Approximately 281 461 cubic yards of material will be deposited on the lakeside of
the flotation channel and graded down into the flotation channel after construction and/or
maintenance of the rock breakwater are completed. Bucket dredging utilizes various types
and sizes of buckets depending on the operational requirements of the project. The types of
buckets typically used mclude clamshell. orangepeel, and dragline (USACE 1983). Bucket
sizes typically range from 1 to 12 cubic yards. The dredge used to create the flotation
channel for the Barataria Basin Landbridge Shoreline Protection, BA-27d CU #6 CWPPRA
project, is shown in Figure 4. It 1s anticipated that the PO-30 contractor will use simular
equipment to dredge the flotation canal. Once the dredge is positioned at the location
where work 1s to start, anchors and spuds are lowered into place and the bucket 1s dropped
in the open position through the water, penetrating into the bottom material. The sides or
jaws of the bucket are then closed and the material is removed from the bottom and
contamed within the bucket compartment. The bucket is then raised above the water
surface and swung to a point for material release. One advantage to the bucket dredge 1s
that the volume of excess water 1s minimal, which increases the efficiency of moving
material from the dredging area to the placement area (USACE 1983).

07/12/2005

Figure 4 — Dredge utilized in the Barataria Basin Landbridge Shoreline Protection
CWPPRA project (BA-27d. CU%6).
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The primary potential impact to the West Indian manatees from PO-30 would include
possible collisions with service vessels during construction and maintenance events.
Controls have been outlined to minimize collisions. All contract personnel will be
informed of the potential presence of manatees and the need to avoid collisions with
manatees. All construction personnel are responsible for observing water-related
activities for the presence of manatee(s). Temporary signs will be posted prior to and
during all construction/dredging activities to remind personnel to be observant for
manatees within vessel movement zones. At least one sign, measuring at least 3 feet
by 4 feet which reads “Caution: Manatee Area™ will be placed where it is visible to
vessel operators. Another sign measuring at least 8 1/2" by 11" explaining the
requirements for “Idle Speed™No Wake” and the shut down of in-water operations
will be posted in a location prominently visible to all personnel engaged in water-
related activities. All signs are to be removed upon completion of the project.
Siltation barriers, if used, will be made of material that will not entangle manatees,
and will be properly secured and monitored. If a manatee is sighted within 100 yards
of the active work zone, special operating conditions will be implemented, including:
no operation of moving equipment within 50 feet of 2 manatee; all vessels will operate
at no wake(idle speeds within 100 yards of the work area: and siltation barriers, if
used, will be re-secured and monitored. Special operating conditions are no longer
necessary once the manatee has left the 100-yard buffer zone around the work area on
its own accord, but careful observations would be resumed. Any manatee sighting
will be immediately reported to the USFWS (337-191-3100) and the Louisiana
Department of Wildlife and Fisheries (LDWF), Natural Heritage Program (225-765-
15811).

3.0 West Indian Manatee (Trichechus manatus)

3.1 Federal Status

The West Indian manatee was originally listed as an endangered species n 1967 (32 FR
4061), under the Endangered Species Preservation Act of 1966 80 Stat. 926; 16 US.C.
668aalc). The manatee was listed agam in December, 1970 by amending Appendix A of 50
CFE. 17 to include additional names to the hist of foreign endangered species (35 FR
18319). West Indian manatees in the United States are also protected under federal law by
the Manne Mammal Protection Act of 1972, Additionally, the Florida Manatee Sanctuary
Act of 1978 states, "It 13 unlawful for any person, at any time, intentionally or negligently,
to annoy, molest, harass, or disturb any manatee.” The Act also established speed zones and
restricted access to winter aggregation sites.

3.2 Description

The West Indian manatee (T. manafus) 1s a large, herhivorous, aguatic mammal with an
average adult length and weight of 3 meters and 1,000 kilograms, respectively. Manatees.
like other large mammals, are older at maturnty, have a relatively low rate of reproduction,
and a potentially long life span in the wild (up to 60 years). Their life history strategy
requires high adult survival rates and they are highly susceptible to human impacts that
mmcrease mortality rates (Runge et al. 2004). Females are generally larger than males and
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are most often distinguished by the presence of mammary glands. Manatees vary in color
from gray to brown, have no hindlimbs and their forelimbs are medified flippers smmilar to
those of seals (FWS 1993). They are generally considered slow moving but they can reach
speeds up to 253 kilometers per hour and travel up te 50 kilometers per day (O Shea 1994,
Sleeper 1984).

Manatee muzzles are comprised of muscular, flexible upper and lower lip pads covered in
stiff whiskers and are used with their forelimbs to manipulate food. They feed mamly on
seagrasses and other submersed vegetation and their mouths are oriented downward for
greater efficiency mn grasping these plants. Manatees have seven to eight melars (cheek
teeth) in each quadrant of their mouth at any given time. The molars regenerate and erupt
from the rear of the tooth row as worn teeth are shed at the front of the mouth. The enfire
row moves forward and bone between the teeth 15 absorbed as the teeth omgrate to their
new position and are anchored in with redeposited bone. This hnutless supply of molars 13
a special adaptation unigue to manatees and is found in no other mammal (Domning and
Hayek 1984, Zeiller 1992, Sleeper 1984). Manatees have small, beady black eyes and their
nostrils are at the top of their snout, large and valve-like, remaimmg closed while
submerged. Ears are present but minute, and their inner ear structure suggests that they are
mast adept to sound with a narrow, low frequency.

3.3 Habitat

Manatees tolerate a wide salinity range and thos live in a vanety of habitats including
canals, rivers, estuaries, saltwater bays and even marine coasthnes. However, they do
require access to a freshwater I:|.I'.|JJl=:I]1E: source even when residing m estuarine and marine
environments. They seem to prefer water depths from 3-7t and avoid extremely shallow
waters because of their large size. 5tll, they are rarely found at depths greater than 20 feet.
Their range 13 most restricted by temperature and 20°C 15 likely the mmimmum switable
water temperature due to thewr extremely low metabelism and high thermal conductance
(Irvine, 1983). Manatees wintering in colder waters are highly susceptible to cold-related
meortality and many animals seek warm water refuge in the winter. Warm water outfalls
from ndustrial facihties and wanm-water springs often support large aggregations of
manatees (Laist and Reynelds 2003).

Critical Habitat

Critical habitat is defined by the Endangered Species Act of 1973 as a specific
gecgraphic area that is essential for the conservation of a threatened or endangered
species. Cntical habitat for the Flonda manatee was designated m 1976 (30CFR
17.95(a)). The critical habitat was confined to Florida sites and there was no
mention of additional eritical habitat in Lowisiana. In addition, the proposed project
location along the Lake Borgne shorelne supports minimal, if any, agquatic
vegetation that would support manatee foraging.

3.4 Distribution

The West Indian manatee has two subspecies that may be present in the United States. The
Flonida subspecies (Trichechus manatus latirosivis) is generally restncted to peminsular
Flonda throughout the year but does disperse in the coasts of neighboring states (Georgia,
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South Carolina, North Carolina, Virginia, Alabama, Lonisiana, and Texas) during the
warmer months (March — November).

Wit Irdizn Mersiee|Trichachus rmanab
Bl A== oocurares
I Ocour ece

Frome Spatial O atabase for the Wider Caribbean
Preparcd for UHEP CARERCU, 1990
D isdril L i ac conding to INCH, 1373 and N0 &ARA, 1935,

Figure 5 — Trichechus manatus general distnibution.

Durng the winter season (December to Jannary) Flenda manatees confine their range to
the warmer waters of south Florida and warm-water sites associated with power plant
thermal outfalls and artesian springs (FWS 1993). Interestingly, Fathbun et al. {1990)
noted that roughly 92% of females and 84% of males in their study of 100 individuals
refurned to their winter refuges each year. Several manatees on the East coast of Flonda
display seasonal migration patterns with rapid movements south in early winter and north
i spring, with travel over 820 km in some cases (Feid et al. 1991). The Antillean manatee
(Trichechus manatus manaius) 1s found in South America and Mexico but may migrate as
far north as Texas so the subspecies of Texas manatees 15 sometimes unclear (FWC 2006).
Manatees sighted on the Lowisiana coast are likely of the Flonda subspecies.

West Indian manatees occasionally enter Lakes Pontchartrain and Maurepas, and
associated coastal waters and streams dunng the summer months (1.e., June through
September). There have been over 350 reports of manatees in the Gulf of Mexico west of
Flonida simce the early 1900s (Fertl et al. 2005). Fifty-eight were sighted in Lowmsiana from
1995 to 2001 and manatees have been reported m the Lake Pontchartrain area since 1943,
with the number of occurrences increasing since the mud-1990°s (Wilson, 2003).
Unfortunately. thers is currently very limited data on the specific number of manatees,
habitats used or their foraging habits in the Lake (Abadie et al. 2000).
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3.5 Breeding and Reproduction

For female manatees, sexual maturation cceurs between 3 and 5 years of age (FW5S 1993,
Lefebvre and O'Shea 1993, Marmontel 1995). Size and season play the largest roles in
male spermatogenesis. There 15 no fixed breeding season but neither matmg nor birthing
generally occurs in winter due to low temperatures. Up to 20 males will pursue a female in
esfrus and she will mate with several bulls during this peried (Marmontel 1995, 0°Shea
1994 Sleeper 1984). The gestation period for female mamnatees 1s between 11 and 13
maonths (Lefebvre and O'Shea 1995, Sleeper 1984). They generally give birth to one calf,
with a sex ratio of 1:1 at birth. Twins are not completely uncommoen and all calves are
bom tail first with an ability to swim on their own. There 15 a single breast positioned at
the posterior margin of the juncture of each forelimb, for female manatees. The position of
the breasts allows the young to grasp the nipple and parallel the mother with hydrodynamic
configuration while swimming (Zeiller 1992). Calves can weigh 28-36 kilograms with a
length up to 2 meters at birth and can eat vegetation within a few weeks, although they
nurse as long as they are with the mother. The time a calf remains with the female 13
variable but averages 1.5 fo 2 years (Reid et al. 1995, Koelsch 2001). A female gives birth
every 2 to 5 years and can have 12-14 calves m her hifetime (Marmontel 1995, Koelsch
2001).

3.6 Reasons for Decline
3.6.1 Habitat Loss
The increasing number of humans along the coasts has led to the destmiction of
many native habitats. It 15 estimated that 1000 people move to Flonda each day and
many settle along the coast. Wetlands, which support manatees and hundreds of
other species, are drained to construct housmg (0°Shea 1994). Natural and
chemical fertilizers, pesticides, and herbicides often contaminate the water
resources that remam (Zeiller 1992). This has a dramatic affect on manatess
becanse they are vegetarian and require up to [5% of therr body weight in food per
day.

3.6.2 Boat Collisions

Manatees’ only natural defense 15 avoidance and collisions with watercraft are a
serious threat to the species. Boats collisions are so common that the resultmg
propeller scars are actually used to identify amimals. Ackerman et al. (1993)
showed that watercraft colliston accounted for 83% of the human-related deaths and
that the number of manatees killed by watereraft in Flonda each year comrelated to
the number of commercial and pleasure boats registered. Manatee scaming 15 so
prevalent that scar patterns are used to identify individuals in distmibution studies
(Rathbum et al. 1990). Speed zones have been created to reduce fatalities but some
research suggests that this exacerbates the problem because manatees cannot hear
the sound frequency generated. A study by Gerstein (2002) reported that manatee’s
peak sensitivity hearng range 15 between 16,000 and 18,000 hertz. Sensitrvity
decreases about 10 decibel per octave below 16,000 hertz, and 20 decibels per
octave below 2,000 hertz. This creates a problem because most boats produce
sounds below 1,000 hertz, on the fringe of the manatees hearing range. The study
also found that manatees were unable to detect idling boats under ambient noise
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conditions recorded in the field. Mikinsis (2006) also noted that sounds
encountered by manatees in their natural environment (e.g. from ambient noise,
watercraft. snapping shrimp. and marine mammal vocalizations) often mask one-
another and reduce the probability of detecting signals of interest. This suggests
that there would have been an increase in collisions with recent speed zones but
there has been an overall decrease in mortalities and further research 1s needed to
reach a conclusion. When manatees do detect approaching vessels, they generally
respond by increasing their swimming speed and retreating to deeper water
(Nowacek et al. 2004).

Figure 6 — Propeller scars on an adult manatee.

3.6.3 Other Human-Related Threats

Entanglement, floodgates. and canal locks do not kill as many manatees as
watercraft collisions but they still pose a significant problem to manatees. Fishing
line can easily become wrapped around their flippers and cut off circulation.
Discarded fishing hooks can also become embedded in the animal’s lips as they
feed along the bottom m seagrass beds (Sleeper 1984). Overall, human activities
have caused the death of about 1/3 of manatees recovered since the mid-1970s
(Geraci and Lounsbury 1993).

3.6.4 Nonhuman Threats

Hurricanes and other tropical storms can cause manatees to strand and decimate
seagrass beds. An analysis of 19 years of photo-identification data for a
subpopulation of manatees in northwest Florida with low human impact revealed a
significant variation in annual survival rates. The study found that survival
probability dropped in years with intense hurricanes (Category 3 or greater) and a
major winter storm (Langtimm and Beck, 2003). Red-tides can cause mass
stranding and death of manatees when mgested or overly exposed. Red-tide
brevetoxin (Gymnodinium breve) presumablv caused 37 deaths near the Ft. Mevers
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aggregation site in 1982, Southwest Flonda saw record numbers of manatee deaths
m 1996 with 304 total deaths and 158 of those linked to a red-tide outbreak. Tlus
occurrence was rare and linked to unusually high salinities m the estuary that
allowed red-tide orgamsms and ascidians to flounsh (Ackenman et al. 1995, FW3
1996a, FWS 1996b).

4.0 Impact Analysis of PO-30 on West Indian Manatee

Any effects to the West Indian Manatee from PO-30 are confined to possible collision with
service vessels duning the constmetion and maintenance activities. LDNR and all
contractors will be informed to abide by the procedures outlined in Section 1.0, and in
this section, to aveid or minimize any impacts to the manatees.

A “Take” of a listed species 15 defined in the Endangered Species Act and implementing
regulations as the act or attempted act of purswing, hunting, shooting, wounding, killing,
rapping, capturing. collecting, harming, or harassing. Harm and harass are defined as the
act of dishurbing individuals or mu-dlfj,'mg habitat to the extent that wildlife are actually
killed or :|.1:|._]1u'ed by impairment of essential behavioral patterns such as breeding, feeding or
sheltering.

Controls will be implemented to ensure that the project activities are conducted first to

avold, and otherwise to minimize, the potential effects on manatees. Specifically, we
propose to use the following precautions from May to October, when manatees have the
greatest potential for entering the project area:

= All personnel associated with the project shall be instructed about the presence of
manatees and the need to avoid collisions with and mjury to manatees. Al
construction personnel will be advised that there are civil and cnminal penalties for
harming, harassing, or killing manatees, which are protected under the Marine
Mammal Protection Act of 1972 and the Endangered Species Act of 1973

» All vessels associated with the construction project shall operate at "Idle SpeedMo
Wake” at all times while in the immediate area and while in water where the draft
of the vessel provides less than a four-foot clearance from the bottom. A sign
measuring at least § 1/2" by 11" explaming the requirements for “Idle SpeedNo
Wake" and the shut down of in-water operations must be posted in a location
prominently visible to all persomnel engaged in water-related activities. All vessels
will follow routes of deep water whenever possible.

= Siltation or furbichty bamers, if used, shall be made of matenial in which manatees
cannot become entangled, shall be properly secured, and shall be regularly
menitored to avold manatee entanglement or entrapment. Barriers will not impede
manates movement.
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» All on-site project personnel are responsible for observing water-related activities
for the presence of manatee(s). If a manatee i3 sighted within 100 yards of the
active work zone, special operating conditions shall be implemented, including:

o Mo operation of moving equipment within 50 feet of a manatee;

o All vessels shall operate at no wake/idle speeds within 100 vards of the
work area; and

o Siltation barmers, if used, shall be re-secured and monitored.

Once the manatee has left the 100-yard buffer zone around the work area on its own
accord, special operating conditions are no longer necessary, but careful
observations will be resumed.

* Any sighting of, collision with, or injury to a manatee shall be immediately reported
to the USEWS (337-291-3100) and the LDWF, Natural Henitage Program (223-
765-2821).

# Temporary signs shall be posted prior to and dunng all construction/dredging
activities to remind personnel to be ebservant for manatees dunng active
construction/dredging operations or within vessel movement zones (Le., work area),
and at least one sign shall be placed where it is visible to the vessel operator.
Awareness signs that have been approved for these uses in Florida have had the
following specifications: One sign measunng af least 3 feet by 4 feet which reads
“Cantion: Manatee Area” will be posted. As previously menunned asign
measurng at least § 1/2" by 11" explaining the requirements for “ldle Speed/No
Wake” and the shut down of in-water operations will be posted in a location
prominently visible to all personnel engaged in water-related activities. All signs
are to be removed upon completion of the project.

Given the rare ocowrence of manatees and lack of critical habitat within the project area,
alomg with implementation of the above operational precautions, no collision fatalities are
expected. The potential for a Take as a result of constructing and/or implementing the PO-
30 project 1s highly unlikely, and any potential adverse effects to manatees will be avoided
or muinimized. Therefore PO-30 is not likely to adversely affect the West Indian manatee.

5.0 Becommendations and Conclusions

It is possible that West Indian manatees may be present in the PO-30 project area during
the construction and maintenance events. Critical habitat iz not designated in the PO-30
area and the Lake Borgne shoreline supports mimimal, if any, aquatic vegetation that would
support manatee foraging. Nevertheless, contractors will be made aware of the possibility
for manatee presence and they will be required to implement preventive measures as
discussed m Sections 2 and 4.

Based upon the findings of this biological assessment, the PO-30 project has been
determined to “not likely adversely affect”™ the West Indian manatee.
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Biological Assessment
Impacts of Lake Borgne Shoreline Protection Project (PO-30)

on the

Threatened Gulf Sturgeon (Acipensei oxyrinchus desotor)

1.0 Imtroduction

The Lake Borgne Shoreline Protection Project (herein referred to as PO-30) is located in the
Pontchartrain Basin on the southern shoreline of Lake Borgne, The purpose of the project is to
halt the retreat of the Lake Borgne shoreline and maintain the integrity of the narrow marsh rim
between the Mississippt River Gulf Outlet (ME.GO) and Lake Borgne. The Lowisiana Coastal
Wetlands Conservation and Restoration Task Force (Task Foree) designated PO-30 as part of the
10= Priority Project List (PPL) the United States Environmental Protection Agency Region 6
(EPA) as the lead federal sponsor. The Louisiana Department of Natural Resources, Coastal
Engineering Division (LDNE-CED)) was selected by EPA to petform engineering and design for
the project. Approval to proceed with engineening and design was granted at the January 2001
Task Force meeting. Funds for the project are provided through the Federal Coastal Wetlands
Planning, Protection and Restoration Act (Public Law 101-646) (CWPPRA). Local cost share is
provided by the State of Louisiana’s Wetlands Conservation Trust Fund. The initial project
provided lakeside protection only to the Old Shell Beach area. In April 2002, the Task Force
combined the original project and funding with the Lake Borgne Shoreline Protection at Bayou
Dupre” (PO-31) from PPL 11. The combined project (PO-30) is divided into two authorized
sections, Bayou Dupre” and Shell Beach. The Shell Beach section extends approximately 3.2
miles befween Fort Bayon and Doulluts Canal. The Bayou Dupre’ section extends
approximately 1.4 miles to the west and 0.9 miles to the east of Bayvou Dupre” (Figiwe 1). The
Task Force approved funds for construction in February 2006. LDNER is processing paperwork to
advertize for construction bids with construction anticipated to begin late Spring or early Summer
2007.
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Figure 1 — PO-30 project boundaries

Based on a comprehensive literature review, environmental report, site-specific data, project
engineering and intra-agency discussions, EPA has determined that there are no significant
adverse environmental impacts anticipated from the implementation of the preferred design
alternative (EPA 2005). We have identified the Gulf sturgeon, Acipenser oxyrinchus desotoi, as
a federally listed threatened species that may occur within the project vicinity. This Biological
Assessment (BA) addresses the impacts on and benefits to the threatened Gulf sturgeon and its
designated critical habitat that may be affected by the proposed project (PO-30). It is submitted
to the US Fish and Wildlife Service (USFWS) by EPA to fulfill requirements of Section 7 of the
Endangered Species Act Amendment of 1978. This assessment is based on conversations and
correspondence with knowledgeable persons. a review of published literature, the results of on-
site inspections, an analysis of the likely effects of the action on the Gulf sturgeon and its
designated critical habitat found in the area, and a determunation of whether the proposed project
is “likely (or not likely) to adversely affect” this species, or its designated critical habitat.
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2.0 Project Design

According to the TJSGS, the narrow stiip of marsh which separates Lake Borgne from the MEGO
iz degrading at an estimated 7-9 feet per year at Shell Beach, and 6-7 feet per year at Bayou
Dupre’. This narrow strip protects the coastal communities of Shell Beach, Yscloskey, and
Hopedale from wave energy and tidal surge generated in Lake Borgne. The selected design
alternative utilizes a combination of rock brealowaters and back-to-back steel sheet pile structures
to halt shoveline retreat and direct marsh loss along Lake Borgne, and prevent further coalescence
of the lake and MRGO. A continuous rock brealowater will be constructed along the designated
shoreline section of Lake Borgne at Bayou Dupre” and Shell Beach. A steel sheet pile structure
will tie the brealowater into the existing offshore US. Army Corps of Engineers (USACE) rock
breakowater along the MEGO. At Shell Beach, the rock brealowater will tie into the existing rock
brealowater that surrounds the perimeter of Fort Beauregard. The only opening in the brealowater
will ocowr along the mouth of Bayou Yscloskey and across the Tennessee Gas Pipeline right-of-
way. A temporary flotation channel will be excavated along the shoreline to facilitate
construction and maintenance of the rock brealowater as shown in Figure 2.
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Figure 2 - Typical Section of Fock Brealowater with Flotation Channel (NTS).

End-on-construction will be used to place rock in the vicinity of the former naval base at Shell
Beach in order to avoid the debris in the area. Flotation access is not required for the end-on-
construction portion since all activities will be within the footprint of the brealowater. A typical
end-on-constmuction section i3 shown in Figure 3.
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Figure 3 - Typical Section of Eock Brealowater Using End-On-Construction

Per CWPPRA program specifications, the PO-30 design life iz 20 years. Additional project
details are included in Appendix A

A bucket dredge will be utilized to excavate sediments and construct the flotation canal.
Approximately 281 461 cubic vards of material will be deposited on the lakeside of the flotation
channe] and graded down into the flotation channel after construction and/or maintenance of the
rock brealowater are completed. Bucket dredging utilizes varions types and sizes of buckets
depending on the cperational requirements of the project. The types of buckets typically used
include clamshell, orangepeel, and dragline (USACE 1953). Bucket sizes typically range from 1
to 12 cubic vards. The dredge used to create the flotation channel] for the Barataria Basin
Landbridze Shoreline Protection, BA-27d CU #6 CWFEPEA project, is shown in Figure 4. Tt is
amticipated that the PO-30 contractor will use similar equipment to dredge the flotation canal.
Once the dredge 15 positioned at the location where wotk 15 to statt, anchors and spuds are
lowered into place and the bucket is dropped in the open position theough the water, penetrating
into the bottom material. The sides or jaws of the bucket are then closed and the material is
removed from the bottom and contained within the bucket compartment. The bucket is then
raized above the water surface and swung to a point for material release. One advantage to the
bucket dredge is that the volume of excess water is minimal, which increases the efficiency of
moving material from the dredging area to the placement agea (USACE 1983).
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Figure 4 — Dredge utilized in the Barataria Basin Landbridge Shoreline Protection CWPPRA
project (BA-27d. CU%6).

For the PO-30 project, restrictions have been outlined for the avoidance of any incidental
by-catch of Gulf sturgeon. Specifically, all contract personnel associated with the project
will be informed of the potential presence of Gulf sturgeon. The preventive measures
require that the contractor carefully observe the work area for the presence of the Gulf
sturgeon at all times and take action to induce them to leave the immediate work area prior
to dredging, regardless of water depth or time of year. To discourage Gulf sturgeons from
entering or remaining in the work area (no depth limitations) prior to dredging, the bucket
will be dropped into the water and retrieved empty. After the bucket is retrieved empty, a
one-minute long, no-dredging period must be observed. During that no-dredging period,
personnel will carefully observe the work area in an effort to detect Gulf sturgeon. If any
sturgeons are sighted, the USFWS (337-291-3100) and Louisiana Department of Wildlife
and Fisheries (LDWF), Natural Heritage Program (225- 765-2821) should be notified and
no dredging should occur until the sturgeons have left the work area on their own accord.
If water turbidity makes such visual observations impossible, dredging work will proceed
after the one-minute no-dredging period. If more than fifteen minutes elapses with no

dredging, then the above empty bucket/retrieval process shall again be conducted prior to
dredging.
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3.0 Gulf Sturgeon Characteristics

The Gulf sturgeon, Acipenser oxyrinchus desotoi, 15 a subspecies of the Atlantic sturgeon
Acipenser oxyrinchus oxyrinchus, and was first recognized as a subspecies in 1955 (FWRI 2007).
In addition to genetic differences, the Gulf sturgeon differ from the Atlantic sturgeon in relative
head length and pectoral fin length, shape of dorsal scutes (bony plates), and length and position
of the spleen (FWEI 2007). Gulf sturgeons are anadromous fish (migrating seasonally between

fresh and salbwater) that range primarily from the Suwannee River in Florida to the Mississippi
Biver in Louisiana (USACE no date). Their distribution is limited to the Gulf of Mexico by the
emergence of the peninsular Florida to the east and the Mississippi River to the west.

3.1 Federal Status

USEFWS and Wational Oceanic and Atmospheric Administration (NOAA) National Marine
Fisheries Service (NMFES) designated the Gulf sturgeon to be a threatened subspecies, pursuant to
the Endangered Species Act of 1973, as amended (ESA). The listing became official on
September 30, 1991.

On March 19, 2003, USEFWS and NOAA Fisheries published a final rule in the Federal Register
(Volume 68, No. 53) designating critical habitat for the Gulf Sturgecn in Lowisiana, Mississippi,
Alabama, and Florida. Portions of the Pearl and Bogue Chitto Rivers, Lake Catherine, and Lake
Borgne within Lowisiana were incloded in that designation. The primary constituent elements
essential for the conservation of Gulf sturgeon are those habitat components that support feeding,
resting, sheltering, reproduction, migration, and physical features necessary for maintaining the
natural processes. The seven primary constituent elements are:

abundant prey items within riverine habitats;

tiverine spawming sites;

tiverine aggregation areas, also referred to as resting, holding and staging areas;

a flow regime (1L.e., the magnimde, frequency, duration. seasonality, and rate-of-
change of fresh water discharge over time);

watetr guality, including temperature, salinity, pH, hardness, turbidity, oxvgen
content, and other chemical characteristics;

sediment guality, including texture and other chemical characteristics; and

safe and unobstructed migratory pathways (e.g., a river unobstmcted by a permanent
structare, or a danumed river that still allows for passage) (USEWS 2007).

bl

~n

o

3.2 Habitat

Critical habitat is defined by the Endangered Species Act of 1973 as a specific geographic area
that 15 essential for the conservation of a threatened or endangered species. For the Lake Borgne
project, the critical habitat for the Gulf sturgeon 15 identified in Figure 5 for Unit B incloding:
Lake Pontchartrain, Lake St. Catherine, the Rigolets, Little Lake, Lale Bergne, and Mississippi
Sound in Jeffersen, Orleans, St Tammany, Jefferson, Orleans. and 5t. Bernard Parishes in

Lowisiana; Hancock, Jackson, and Harrison Counties in Mississippi; and Mobile County,
Alabama.
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Figure 5 — Critical habitat map for Gulf sturgeon within the PO-30 vicinity

Gulf stirgeons are known to congregate in specific areas within the rivers during the summer and
seldom move from these areas by more than about 0.6 km (USACE no date). These holding
areas are characterized by short mid-depth (3-4 m) reaches of the river immediately below deep
turbulent holes (=5m), and immediately above long sand shoals (2-3 m depth) (USACE no date).
In laboratory studies, researchers have observed the substrate preferences of Gulf sturgeons
(USACE no date). Individual sturgeon in high flows preferred cobbled substrates while
individuals in low flow velocities showed no preference for substrate (USACE no date). Groups
of Gulf sturgeon showed no substrate preference in high flow velocities (IJSACE no date).
Cobble substrates and holes deeper than the channel bottom are believed to provide energetic
refuges from high stream flow velocities for juvenile Gulf sturgeon (USACE no date).

Gulf stirgeons generally consume benthic-dwelling orgamnisms such as isopods, amplipods,
mollusks, crabs, grass shrimp, marine worms, and insect larvae (FWEI 2007). The juvenile
sturgeon’s diet is comprised of brackish-water amphipods, chitonomid larvae, certapogonid
larvae, aguatic insects, and small bivalves (USACE no date).

3.3 Dustribution

The Gulf sturgecn historically ranged along the northeastern Gulf, in major rivers from the
Mississippi Delta in Louisiana, east to Charlotte Harbor, Florida, and in marine waters of the
central and eastern Gulf. Distribution of Gulf sturgeon in Lonisiana extends from the Mississippi
Eiver east to the Pear]l Fiver. The majority of these sturgeons have their origins in the Pearl
Biver system where the largest population ccewrs. However, Gulf sturgeon have historically
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inhabited many of the larger tributaries east of the Mississippi Biver, including seme upstream of
the Foss Barnett Dam (USACE no date).

The USACE recently completed a Biclogical Assessment (USACE no date) that provides
detailed information related to catch data from Louisiana waterways that are not routinely
sampled by LDWE. Specifically, the Biclogical Assessment reports:

Offshore: “Critical habitat for Gulf sturgeon extends from Lake Borgne/Rigolets
along the gulf coast to the Svwannee Sound, Florida. From 2001 to 2004 LDWF
netted and radio/sonic tagged Gulf sturgeon in the Pear] River system in an effort
to determine their over-wintering habitats by tracking these fish as thev exited the
rivers. These fracking studies showed that once Gulf sturgeon leave the Pearl
Eiver system they travel east along the Mississippi coast feeding around barrier
islands such as Home, Ship. Cat and Petit Bois Islands. As of 2004, there were 50
active sonic tags on Louisiana Guif sturgeon. In January of 2004, a remote
sensing station on the northern-most tip of Chandeleur Island, LA picked up the
sonic impulses of three different sturgeon as they passed within 0.5 miles of the
island. In the 1970°s the LDWE, Seafood Division caught a Gulf sturgeon to the
sputh of Pt. Chico in the Chandelewr Sound, St. Bernard Parish, LA, while
trawling for pink shrimp (John Burdon, personal communication)” (USACE no
date].

“In 2004, shrimpers wotrking near Bay 5t. Louis, Missizszsippi. caught a Gulf
sturgeon previously tagged by LDWE in the Bogue Chitto Biver that measured 20
inches long. D K. Bradshaw reported three tag returns from Gulf sturgeon that
were incidentally caught by shrimpers working in Mississippi Sound during the
fall of 1985, Bradshaw originally collected these Gulf sturgecns from thm 32 on
the Pear]l Biver earlier in 1985 (Parauka 2000). In January of 1994, a fisherman
recapiured a Gulf sturgeon, previcusly tagged in the Bogue Chitto River by
LDWEF, in Oak River Bay, St. Bernard Parish LA ™ (USACE no date).

“Lake Pontchartrain, Lake Cathenine. Lake Borgne and the Bigolets: Critical
habitats for Gulf sturgeon include the eastern half of Lake Pontchartrain, the

Rigolets, Lake Catherine, Little Lake and Lake Borgne, In 2002, LDVWF Seafood
Division reported the capture of a Gulf sturgeon in one of their gill nets while
sampling in a cove west of Alligator Point, Lake Borgne. A LDWTF tramme] net
study conducted by Inland Fisheries Division in the spring of 2001 resulted in the
capture of three voung of the year juvenile sturgeon at the intersection of the East
Pearl River and Little Lake From 1988 to 1999, LDWE, through varions means
and studies captured and recorded at least 60 Gulf sturgeons throughout Lake
Pontcharirain, Lake Catherine, the Rigolets and Lake Borgne. Telemetry of sonic
tagged sturgeon has shown heavy use of the Eigolets by sturgeon during
migratory movements. Davis et al (1970) reported the collection of Gulf sturgecn
from I ake Pontchartrain doring a LDWT anadromoeus fish survey from 1966 to
19697 (USACE no date)
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“Becreational and commercial fishermen canght 177 Gulf sturgeons measuring up
to 220 cm in length and weighing from 1 to 69 kg in these lakes and in the
Eigolets from October 1991 to September 1992 (Rogillic 1993). Reynelds (1993)
reported that stwrgeon measuring up to 220.0 cm in length and weighing up to
117.3 kg were incidentally canght by shoimp trawlers netters and recreational
anglers from 1889 to 1993 in Lake Pontchartrain. A Gulf sturgeon, weighing
175.9 kg was caught in Lake Borgne in a shrimp trawl in 1978 (Sportsmen of
Shidell, 2000).” (USACE no date):

“MRERGO: The MRGO is a man-made navigational channel that originates the
inner harbor navigation canal in eastern New Otleans, Louisiana, and cuts
sputheasterly through the marsh into the Breton Sound. Presently, no critical
habitat has been established for this channel.” (USACE no date).

“In 1990, LD'WE s Seafood Division captured a Gulf sturgeon previously tagged
in the Bogue Chitto Biver, weighing 6.5 1bs and measuring 32 inches, in a
tramme] net set in Lena’s Lagoon off the MRGO. In Jamuary 2005, the USACE
Engineering and Research and Development Center (ERDC) biologists tracked a
sturgeon in the MRGO near the Breton Souwnd Marina as it moved from the
channel into marshes adjacent to the channel. This fish had been tagged in the
Bogue Chitto in August of the same year and had a fork length of 33.25 inches
and weighed 6.7 Ib at the time of capture.” (USACE no date)

“A commercial fisherman reported catching a Gulf sturgeon in the fall of 1983 in
Wiclet Canal that was 6 feet long (D. Walther, personal communication). Violet
Canal connects the wetlands to the west of the MEGO to the MEGO. A
commercial fisherman reported taling a Gulf sturgeon 7 feet long and 170 1bs in
weight in hiz trawl in Bayou Bienvenue in 1974 (D. Walther, personal
communication). Bayou Bienvenne connects Lake Borgne and the MREGO.”
(USACE no date).

“Peat] River: Originating above Jackson, MS and flowing 1|1tn:| the Rigolets and
Lake Borgne, the Pearl Fiver drains approximately 22 630 lem” in central
Mississippi. Barriers to fish migration cocur at the Foss Barnett Dam river
kilometer (rlom) 486, and at the Pocls Bluff Sill. rlom 783 (Morrow et al 1998). In
1956 the USACE comgpleted the Pearl River Navigation Project which was
designed to aid commercial barge navigation westward to Bogalusa, LA Thaee
locks and three low water sills were added to the river/canal system to maintain
water levels for barge traffic (Figure 18). The sills were placed on the Pearl River
at Pools Bluff notth of lock 3, on the Bogue Chitto Eiver south of lock 3, and on
Talisheek Creek between locks 1 and 2. These low water sills cbstruct up to 407.7
thm of potential sturgeon spavwning and summer habitat between Ross Barnett and
Pools Bluff during critical spring migration. The sills on the Bogue Chitto Biver
and Peat] River are barriers to sturgeon passage for as many as 292 days per year
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(Metrow et al 1998) depending on river stage. Critical habitat for this river
extends from its mouth to the Ross Barnett Dam near Jackson, MS™ (USACE no

date).
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Figure & - Critical Habitat Map for the Pear] River

“Pear] River Gulf sturgeon populations appear to have recovered substantially
from lewvels reported in the mid 1990s with noticeable improvements in the
population’s size distribution characteristics. The population in the mid 1990s
was estimated at approximately 300 fish, with only 3 percent of the population
adults. High annual mortality rates of 34 percent were estimated for the 1995-
1996 season. Morrow et al (1999) suggested that the Pear] River Gulf shurgeon
population would be self-sustaining if the number of adults was at least 100,
reciuitment was satisfactory, and annual mortality was less than 15 percent. In
2004, the Pearl River population contained 100+ adults and recruitment was
satisfactory with numercus juveniles captured. The total annual mortality rate for
the population was estimated at 7 percent and the population appeared to be self
sustaining. Five Gulf stwrgeons have been collected between Pools Bluff sill and
Bioss Bamnett Dam since 1970 indicating some upstream migration over Pools
Bluff =ill.” (USACE no date).

No documented Gulf sturgeon captures or sightings have occurred in the following waterways:
Baptiste Collette Bayou, Bayou Bonfuca, Bayou Dupre’, Bayou Lacombe, Bayou La Loutre,
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Bayou Manchac, Bayou 5t. Malo, Bayou Yscloskey, the Blood River, the GIWW, Michond
Canal, the Mississippi River, the Natalbany River, Pass Manchac, the Pontchatoula River, South
Pass, Southwest Pass, nor any rivers west of the Mississippi Biver (USACE no date). LDWF
studies have shown a Gulf stwgeon presence in Lake Borgne and Lake Pontchartrain dusing the
winter months and during migration to and from manne eavironments (USACE no date).

34 Spawning Habitat and Reproduction

Gulf sturgecns reside in the estuaries and coastal shelf regions of the Gulf of Mexico during the
cooler months from October to MMarch, In March and early Apnl adult sturgeons start their
muigration into the freshwater rivers in search of spawmng habitat. Noo-ripe adults, jwreniles and
subadults also participate in this yearly migration, but usually lag behind the spawning adults
moving into the rivers anywhere from day to months later (USACE no date). The Gulf sturgeon
typically spawns for about three weeks in the spring over clean gravel beds and limestone
substrates. Fall spawning has not been observed in any of the referenced project area rivers
(USACE no date). Biverbed topography, determining where gravel accumulates, where strong
currents prevail, and where eddy fields develop, plays a fundamental role in determining sturgeon
spawning sites (JSACE no date). Water flow is also an important feature of sturgeon spavwning
habitat.

3.3 Peasons for Decline

Gulf sturgeons have historically supported both commercial and recreational fisheries throughout
most of their range from the Mississippt River east to Tampa Bay. Feasons for the decline
mclude: fisheries over-exploitation, spawning habitat loss via dam construction and detericration
of water quality in their natal rivers (USACE no date). Stuwrgeons are particularly vulnerable to
zill met fisheries and are also found in the byeatch of shrimp trawls. Even though sturgeon
fishing regulations are in place, poaching of Gulf sturgeon still oceurs. Literature reviews have
indicated that restrictions applied to the sturgeon fisheries have not resulted in the restoration of
population size. This may be due to the reduction of suitable spawmng habitat. The reduction of
suitable spawning habitat results from dredging operations. dams and low water sills, and low
dissolved oxygen levels. Dredging operations may impact spawning habitat as a result of the
reduction in the munber of deeper holes and hard substrate areas. Dams and low water sills
prevent the movement of spavwning adults to traditional spawning grovnds. Additionally, low
dissolved oxygen levels from entrophication also contribute to spawning habitat degradation.
Adults and subadults are not greatly affected by changes in salinity, dissclved oxygen, or high
temperatures, however, eggs and larval stages of the sturgeon have low tolerance ranges fior these
criteria (USACE no date).

4.0 Impact Analysis of PO-30 on Gulf Sturgeon
Effects to Guif sturgeon would be confined to the direct impacts associated with the dredging

flotation access. LDINR and all contractors will be informed to abide by the dredging
procedures outlined in Section 2.0 to avoid or minimize any impacts to Gulf sturgeon.
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A “Take” of a listed species is defined in the Endangered Species Act and implementing
regulations as the act or attempted act of pursuing, hunting, shooting, wounding, killing, trapping,
capturing, collecting. harming, or harassing. Harm and harass are defined as the act of disturbing
individuals or modifying habitat to the extent that wildlife are actwally killed or injured by
impatrment of essential behavioral patterns such as breeding, feeding or sheltering.

Controls will be implemented to ensure that the project activities are conducted first to
avoid, and otherwise to minimize, the potential effects on the Gulf sturgeon. Specifically:
1) a bucket dredge will be used for all dredging work; 1) all construction personnel will be
reminded of the potential presence of Gulf sturgeon within the project area and instructed
on what to do should a sturgeon be sighted within the work zone; and 3) the threatened
species will be discouraged from entering or remaining in the work area (no depth
limitations) prior to dredging by dropping the dredge bucket into the water and retrieving
the bucket empty. After the bucket is refrieved empty, a one-minute-long, no-dredging
period will be observed. During that no-dredging period, personnel will carefully observe
the work area in an effort to detect Gulf Sturgeon. If a Gulf sturgeon is sighted, the
USFWS (337-291-3100) and the LDWEF, Natural Heritage Program (225-765-2821) will be
notified and no dredging will occur until the sturgeon has left the work area on its own
accord. If the water turbidity makes such visual cbservations impossible, dredging work
will proceed after the one-minute, no-dredging period. If more than fifteen minutes elapses
with no dredging, then the above empty bucket/retrieval process shall again be conducted
prier to dredging.

The primary and potentially unavoidable adverse effects are the immediate impacts from
construction related sediment excavation and deposition on the non-mobile benthic crganisms in
areas adjacent to specific project features; and minor and temporary disturbance to adjacent
wetlands, water and air quality. The effects on water quality, air quality, and the noise generated
by the proposed project will be of a temporary nature and occur coly during construction.
Through the implementation of the previously mentioned controls and dredging procedures, amy
potential adverse effects to the Gulf sturgeon as a result of PO-30 will be avoided or minimized.

The potential for a Take as a result of constructing and/or implementing the PO-30 project is
highly unlikely. The Gulf Sturgeon will benefit as a result of the marsh conservation efforts on a
scale greater than any likely incidental Take. Therefore, PO-30 is not likely to adversely affect
the Gulf stirgeon.

5.0 Project Immpact Analysis: Gulf Sturgeon Critical Habitat

Impacts of PO-30 to the seven primary constituent elements essential for the conservation of the
Gulf sturgeen (USFWS 2007) have been assessed and are presented below.

5.1 Promary Constituent Element 1
Food items within estuarine and marine habitats and substrates for subadult and adult life stages
(detritus, aquatic insects, worms, and/or mollusks, within riverine habitats for larval and juvendle
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life stages; and abundant prey items, such as amphipods, lancelets, polychaetes, gastropods,
ghost shrimp, isopeds, mollusks and/or crustaceans) (USEWS 2007).

Minimal alteration of Gulf sturgeon critical habitat in Unit 8, due to the implementation of PO-
30, 13 likely. The project alignment including flotation canal and temporary material placement
are provided in Appendiz A. The general habitat areas for the project area are shown in Table 1.
The distwrbed habitat acres as a vesult of PO-30 are shown in Table 2.

Table 1. - Habitat Analysis at TY0 and TY20 (EPA 2003)

Baym Bayou Shell Baym Bayvou Bayou Dhupre”
Dupre’ West | Dupre’ East | Beach | Dupre’ and Dhpre’and and
Shell Beach Shell Beach Shell Baach
Apcraz Arres Acres | Total Acres Tatal Acres Total Acres
70 Yo TYO TT0 Exasting | TY20 Fatre | TY20 Foture
Condition wiProject wo'Projact
Marsh 47 23 9 164 164 0
watland
shruby scrub 0 0 1 1 1 1]
marshwater | 6 5 16 27 27 192
Total 33 28 111 152 152 192

Table 2 - The mumber of disturbed habitat acres as a result of PO-30 (Haynes 2005)

Design Element Number of Acres
Temporary storage of Flotation Dredged Materials 29.30
Exzcavation for Flotation Access and Channels 30 20
Waterbottoms Permanently Disturbed by Stone Structure 2.40
Waterbottoms Permanently Disturbed by Steel Sheet Pile Structure 0.83
Land Permanently Disturbed by Stone Structure 1520
Total: 10835

Approximately 110 acres will be disturbed as a result of PO-30, of which 9233 acres are
waterbottoms and critical habitat for Gulf storgeen. Less than 4% (3.23 acres) of the total
disturbed eritical habitat in the vieinity of PO-30 is considered permanently disturbed as a result
of PO-30. The permanent (and temporary) disturbed acreages are considered very small in
relationship to the total number of critical habitat acres contained in Unit 8 as shown in Figure 7.
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Figure 7 - Critical habitat map for Gulf sturgeon relative to PO-30

The PO-30 project features are needed to halt the retreat of the Lalke Borgne shoreline, the loss of
marsh in the vieinity of Shell Beach and Bayou Dupre’, and enhance fish and wildlife habitat.
The marshes separating the MRGO from Lake Borgne are broken by many ponds and are
suffering from both shoreline and bank erosion in the Shell Beach and Bayou Dupre” areas.
Carbon and energy flow through estuarine benthic communities is typically dominated by

detritus originating in adjacent tidal marshes. By protecting the remaining wetlands on the
southern shore of Lake Borgne, PO-30 is protecting one of the main carbon and energy sources
for the benthic organisms in Lake Borgne, on which the sturgeon feed.

PO-30 will temyporarily impact the benthic-dwelling crganisms within the beachfront area that
serves as potential prey items for the Gulf sturgeon. However, these impacts are primarily short-
term in nature and consist of a temporary loss of benthic organisms in the areas of the dredging
and placement operations. PO-30 will temporarily disturb benthic habitat on the southern shore
of Lake Borgne through dredging of a flotation channel for access using a bucket dredge, and
subsequent deposition of dredged material at an adjacent temporary subaqueous disposal area.
These combined areas constifute the area of benthic habitat to be temporanly impacted. The
flotation channel will subsequently be backfilled. Impacts of dredging activities to Gulf estuarine
benthic communities have been shown to be temporary. Only a very small percentage of the total
habitat acreage (3.25 acres) is permanently disturbed by the footprint of the project structures. In
addition, Gulf sturgeon have been kmown to travel long distances (over 100 miles) during their
winter feeding phase (USFWS 2003). Dredging activities associated with construction of the
flotation channels would increase turbidity in the area of wotle These conditions will be
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temporary and short-lived. After PO-30 implementation, there remains an abundant foraging
area for the sturgeon. Additional preventive measures include prohibiting access to or movement
across the strip of marsh outside the defined project area within vegetated areas for all personnel
and equipment to protect existing vegetation. The PO-30 plans and specifications state vegetated
areas shall not be used for equipment, personnel or material access or storage and the dredged fill
shall be discharged within the designated areas in a manner that will minimize overflow of the
dredged material from the bovnds of its placement area. Protecting the existing marsh supports
the food web for the Gulf sturgeon.

Altheugh temporary disturbances to the benthic crganisms and benthic habitat will oceur, these
impacts are temporary, and there is an abundance of suitable habitat (including designated critical
habitat) in proximity to the PO-30 area. Constructing PO-30 and protecting remaining marsh will
safeguard the forage base for the Gulf sturgeon since benthic organdsms are largely supported by
organic matter produced in adjacent wetlands. Therefore, PO-30 is not likely to adversely affect
this primary constinent element of the designated critical habitat for the Gulf sturgeon.

5.2 Prmary Constituent Element 2

Biverine spawning sites (with substrates suitable for egg deposition and development, such as
limestone outcrops and cwt limestone banks, bedrock, large gravel or cobble beds, marl,
soapstone, of hard clay) (USEWS 2007).

The PO-30 project area is on the southern shore of Lake Borgne, in subtidal estuarine habitat.
This is not spawning habitat for the Gulf sturgeon. Spawning habitat for the Guif sturgeon
consists of freshwater rivers with the above substrate types. This project will not affect those
habitats. Therefore, this project is not likely to adversely affect this primary constituent element
of the designated critical habitat for the Gulf sturgeon.

5.3 Promary Constituent Element 3

Biverine aggregation areas (also referred to as resting, holding, and staging areas, nsed by adult,
subadult, and/or juveniles, generally, but not always, located in holes below normal nverbed
depths, believed necessary for minimizing energy expenditures duning fresh water residency and
possibly for csmeregulatory functions) (USEFWS 2007).

The project area is on the southern shore of Lake Borgne, in subtidal estuarine habitat. This is
not a riverine aggregation area for the Gulf sturgeon. Fiverine aggregation areas for the Gulf
sturgeon consist of sites m freshwater rivers. This project will not affect those habitats.
Therefore, this project 1s not likely to adversely affect this primary constifuent element of the
designated critical habitat for the Gulf shirgeon.

54 Prmary Constituent Element 4

Flow regime (ie., the magnitude, frequency, duration, seascnality, and rate-of-change of fresh
water discharge over time necessary for normal behavior, growth, and swrvival of all life stages in
the riverine environment, including migration, breeding site selection, courtship, egg fertilization,
resting, and staging, and for maintaining spawning sites in suitable condition for egg attachment,
egg sheltering, resting, and larval staging) (USFWS 2007).
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This primary constituent element specifically addresses the rivenine environment, so therefore, 15
not relevant to this project (see above). Therefore, this project is not likely to adversely affect
this primary constifnent element of the designated critical habitat for the Gulf sturgeon.

3.3 Pomary Constituent Element 5

Water quality (temperature, salinity, pH, hardness, turbidity, oxvgen content, and other chemical
characteristics, necessary for normal behavior, growth, and wiability of all life stages) (UUSEFWS
2007,

This project 1s not likely to result in significant changes in water temperature, salinity, pH,
hardness, oxygen concenfration, or other chemical characteristics. Dredging of the flotation
channel will temporarly increase turbidity in the immediate project area, primarily during the
actual dredging activity; however, restricting the contractor to using a bucket dredge provides
more control over the dredging process (USACE 1983). The increase in turbidity is not
anticipated to be excessive nor persist long after dredging 1s completed. The areal extent of
dredging and associated twrbidity 15 nunor as compared to the habitat acreage readily available
for the Gulf sturgeon. Efforts to discourage the sturgeon from the project area will lint thewr
exposures to the temporanly more turbid waters. Threats and potential threats to the Gulf
sturgeon identified mn the listing rmule include poor water gualify associated with contanmination by
pesticides, heavy metals. and industrial contaminants; aquaculture and incidental or accidental
miroductions (LTSEWS 2003). PO-30 project will not increase contamination, nor will
contaminants be released during construction. Therefore, this project is not likely to adversely
affect this primary constifuent element of the designated critical habitat for the Gulf sturgeon.

5.6 Primary Constituent Element 6
Sediment quality (texture and other chemical characteristics, necessary for normal behavior,
growth, and viability of all life stages) (USEFWS 2007).

Based on information in the Scil Survey of St. Bernard Parish. T owisiana, soil types present in the
Shell Beach project area include Clovelly muck, between Bayou Yscloskey and Fort Bayou, and
Faunsse clay, primarly along the shore between Bayou Yscloskey and Doulluts Canal. The soil
type in the Bayou Dupre” project area is Clovelly muck. Clovely nmuck is characteristic of
bracldish marshes and shallow cpen water areas flooded most of the time and wet throughowt the
vear. Itis very pootly drained, very fluid, and slightly saline organic soil. It is neutral to
moderately alkaline with a pH ranging from 6.6 to 8.4. The surface laver is dark brown
extending about 50 inches; the underlying laver is very fluid gray clay extending about 70 inches.
Clovelly muck soil 15 well suited for wetland wildlife habitat and, combined with the brackish
marshes and shallow cpen water areas. they support marine life of the Gulf of Mexico. Fausse
clay is a very pootly drained, firm mineral soil found in swamps on subsided natural levees of
distributaries of the Mississippt Biver. It 15 neutral to strongly alkaline, with a pH ranging from
6.1 to 9.0. The swface layer is about 5 inches thick and consists of dark grayish brown, very
fluid clay in the upper part, and dark gray, firm clay in the lower part. The wnderlyving material
extends about 60 inches and is gray, firm clay. Fausse clay is used as habitat for wetland
wildlife.
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The geotechnical investigation presented in the Lake Borgne Shoreline Protection Project Final
Design Report (LDNR 2005) states that a total of twenty-four subsurface borings were drilled
along the shoreline of the project area beginning on February 17, 2002 by Louis J. Capozzoli &
Associates, Inc. Fourteen borings were drilled near Shell Beach (Figure 8) and ten borings were
drilled near Bayou Dupre’ (Figure 9). The borings ranged in depth from 15 to 50 feet, and were
sampled continuously to the 10-foot depth and on 5-foot centers thereafter.

Figure 9 - Geotechnical Borings Near Bayou Dupre’

Selected soil samples were tested in the laboratory for classification, strength and
compressibility. The soil boring logs are provided in Appendix B. In general. the soils along the
southern shoreline of Lake Borgne and PO-30 project area are very soft organic clays, peats and
clays near the surface followed by several feet of very soft clays and silts. The shear strength and
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bearing capacity generally increases from the west to east along the project boundary. Sediment
along the southern shore of Lake Borgne is overwhelmingly dominated by silt and clay fractions.
Gulf sturgeon show a preference for sandy shoreline habitats most likely becanse their kmovwn
prey ttems are present (USFWS 2003, Sand is not known to occur in the PO-30 project area.
Although the project will temporanly disturh a small area of sediment as previously discussed, it
will not affect the existing sediment quality. Therefore, PO-30 15 not likely to adversely affect
this primary constinent element of the designated critical habitat for the Gulf sturgeon.

5.7 Prmary Constituent Element 7

Safe and unobstructed migratory pathways (necessary for passage within and between riverine,
estuarine, and marine habitats; e.g., an unobstructed river or a dammed river that still allows for
passage) (USFWS 2007).

PO-30 will result in the construction of a rock dike at the wetland water interface on the southern
shore of Lake Borgne. o other potential obstructions are fo be created. The primary migration
pattern through the area would be parallel to the shoreline project area. The proposed action 1s
OCCIMTINE i an open-water environment allowing sufficient area for passage of sturgeons. If
dredging is occurring during a migratory passage, sufficient space will remain for the sturgeon to
muigrate through the area if it so chooses. No significant short-term or long-term effects to
migratory passage have been identified. Since the Gulf sturgeon is not kmown to forage on the
marsh suiface per se, this project is not likely to adversely affect this primary constituent element
of the designated critical habitat for the Gulf sturgeon.

6.0 Recommendations and Conclusions

As discussed previonsly, during the winter months, juvenile and adult Gulf sturgeon use estuarine
and marine habitats for foraging activities. Sturgeons migrate fo river mouths and upstream areas
during the spring in search of 3PH.‘.1.-'ﬂleg and resting habitat. They migrate back info the estuaries
and marine habitats in the fall season in search of suitable benthic prey species, their primary
source of food. It is possible that Gulf sturgeon may be present within the PO-30 project area
and to aveoid impacts to the sturgeon dllllﬂf the fall and spring migrations, dredging operations
will be targeted for May 1% through September 30™. Since it is possible dredging will occur prict
to, or after the fall and spring migrations, the contractors will be made aware of the possibility for
mcreased Gulf sturgeon presence in the project area, and they will be required to implement
preventive measures.

The preventive measures require the contractor use a bucket dredge, carefully observe the work
area for the presence of the Gulf sturgeon at all times, and take action to induce them to leave the
munediate work area prior to dredging, regardless of water depth or time of year. To discourage
Gulf sturgecns from entering or remaining in the work area (no depth limitations) prior to
dredging, the bucket will be dropped into the water and retrieved empty. After the bucket is
refrieved empty, a one-minute long, no-dredging period mnst be cbserved. During that no-
dredging period, personnel should carefully observe the wortk area in an effort to detect Gulf
srgeon. If sturgecns are sighted, the USFWS (337-291-3100) and LDFW Natural Heritage
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Program (225-765-2821) should be neotified and no dredging should ccour until the sturgeon have
left the work area on their own accord. If water turbidity makes such visual observations
impossible, dredging work will proceed after the one-minnte no-dredging period. If mose than
fifteen minutes elapses with no dredging, then the above empty bucket/retrieval process shall
again be conducted prior to dredging. Implementing these measures should minimize any
adverse effects to the Gulf sturgeon and the primary constituent elements of the designated
critical habitat. P0O-30 benefits and helps to support the primary constituent elements essential
for the conservation of Gulf sturgeon.

Based upon the findings of this biological assessment, the PO-30 project has been determined
“not likely to adversely affect” the Gulf sturgeon and “not likely to adversely affect”™ the primary
constituent elements of critical habitat for the Gulf sturgeon.
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order to avoid potential daage to otheryster leases in the vicinity of the project area. For this
project the area of direct impact has been designated as a 150 foot buffer around eachgsroject fe
ture. Direct impacts include, but are not limitedth@ physical location upon which dredging,

direct placement of dredged or other materials, or other work or activities necessary for the co
struction or maintenance of a project is planned to occur or has occurred
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project the area of direct impact has been designated as a 150 foot buffer around eachgsroject fe
ture. Direct impacts include, but are not limited tioe physical location upon which dredging,
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APPENDIX D: DIRECTIONS TO BOAT LAUNCHES
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Directions to Launch at Shell Beach

From New Orleans takellO East to the Chalmette§lL0) exit take a right and cross the Paris Road BridgetiiGo

ue on till you get to Highway 39 (Judge Peregtivay). Take a left onto Highway 39 and continue on across the
bridge at Violet @nal. Take a left onto Hwy. 46 and continue until reaching the intersection at Highway 624. Take
a left onto Highway 624 and continue to the Yscloskey Bridge. Cross tlgetaid] take a left onto Highway 24.

Fr ank CemmaislécatedMt the end of Highway 24 on the left.

G2l shell Beach
o
o
1
o
B,
Hopedale
Launch: Frank Campo's Mari-
na

Address: 1301 Yscloskey Rd.

Yscloskey, LA 70085 |
Phone: 5046763679
Latitude:  29.85421
[ -89.6001
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Directions to Launch at Bayou Dupre

From New Orleans takell0 East to the Chalmette AKAJ10 exit take a right and cross the Paris Road Bridge. Continue on
till you get to Hwy. 39 AKA Judge Perez Highway. Take a left on Hwy. 39 Judge Rigjleway and continue on. Take left

at Packenham Road. De Popeds Boat Launch is on the rigl
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h Launch: De Pope's Boat Launch
| Address:  Violet Canal

Violet, LA 70092
Phone: 504-682-7744
Latitude: 29.89892
| Longitude: -89.90051
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VICINITY MAP scale: 1"

ced from USC&GS "Martello Castle” Q

Station Name: "PO-30-SM-01"

Location: The monument stamped "PO-30-SM-017 is located near Shell Beach, Louisiana. From the intersection of Paris
Road and LA Hwy. 39 (Judge Perez Road) in Chalmette proceed east on LA Hwy. 39 for 8.1 miles to the intersection of LA
Hwy. 39 and LA Hwy. 46 near St. Bernard High School. Proceed east on LA Hwy. 46 for 6.3 miles to a levee on the left.
Follow the levee for approximately 7.7 miles to the Bayou Dupre Floodgates. The monument is located at the intersection of
the west bank of Bayou Dupre and southem bank of the Mississippi River Gulf Qutlet Canal. It is approximately 800 ft.
northeast of the northern wing wall of the Bayou Dupre flood control structure behind the rip-rap lined bank. Access across
the flood control structure should be coordinated with the St. Bernard Parish Levee District.

Monument Description: NGS style floating sleeve monument; datum point set on 9/16" stainless steel sectional rods driven
28 feet to refusal, set in sand filled 6" PVC pipe with access cover set in concrete, flush with ground.

Stamping: PO-30-SM-01

Installation Date: 2003 Date of Survey: Nov. 19-21, 2003
Monument Established By: Sigma Consulting Group, Inc.

For: Louisiana Department of Natural Resources, CRD

Adjusted NAD 83 Geodetic Position
Lat. 29°56" 10.33674" N

Long. 89750 08.86486" W

Adjusted NAD 83 Datum LSZ (1702) Feet
N=  525,391.96
E= 3,755,141.43

Adjusted NAVDS8 Height
Elevation = 2.53 feet (0.772 mtrs)

Geoid99 Height = -26.109 mtrs.
Ellipsoid Height = -25.338 mtrs.

Adjusied Position Established for Lowisiana Depariment of Natwral Resources, Coastal Restoraiion Division
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Reproduced from.USCEiG “Ysclosky” q
Station Name: “SHELL BEACH 2002”
Monument Location: From the intersection of LA Hwy 46 & LA Hwy 300 in Reggio at the flashing signal light at

the “The Junction Store”, proceed east on LA Hwy 46 approximately 4.6 miles to a drawbridge. Proceed north across
drawbridge over Bayou La Loutre to the intersection of LA Hwy 46 & LA Hwy 624, then head west 0.2 miles to a road that
turns north along Bayou Ysclosky. Proceed north along winding road on the east side of Bayou Ysclosky for 1.2 miles to
the end of the road at the Intracoastal Waterway. Mark is on the right (east side) of the road on the south edge of a shell
parking area. 175 feet east of centerline of road; 75 feet Southeast of wood pole with meter; located at south edge of shell
parking area.

Monument Description: Stainless steel rod driven to point of refusal (72" deep) within a sleeve and protective cover
set in concrete and stamped “Shell Beach 2002,

Date: March 2002

Monument Established by: BFM Corporation

NAD 83 Geodetic Position

Lat. 29751717 184417
Long. 89°40°41 00787

La. State Plane South Zone(NAD 83)
N= 496 469 38
E= 3,805,525 .51

NAVD 88(Feet)/Geoid 99
Elevation= 1.54leel/0 409 meters

Ellipsoid Height = -23 400 meters
Geoid99 Height = -25 868 meters
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LOG OF BORING

Puject Bhoreling Prolection/Marsh Creation ai Lake Borgnp Blaring! 1
MR Contract Mo. 2503-33-15 PO-30 Fie:  02-115
For State of Louisianz, Deparment of Matural Aesources Cale: 12-Mane-02
/o Sigma Consulting Group, . Tothnigan:  JH
. g B undisiones Eu:m.u- _ N 29 57 27.80°
EE E sundand Pendtilian Tany W A9° s 48,00°
% I:I:l Clasaleatian Sampla
SLE Elickirad ded Bairg oo 23 Fost
= 0
& fest top of casing to top of barge deck
4 leal 109 of barge deck to water surace
= 5 —
2 Teal water surfzca o mudling
T Very solt brown organic clay
Wiry sofl brown organic clay
Wary aoft brown organic alay
15 = Very aolt brown organic clay
ary soft beown peat
. Wary sof geay arganic clay
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LOG OF BORING

_zu._

- 25

L 20 -

-85 -

- —

2 leet water surfacs lo mudline
Vary sofl brown orgare clay
Wary soi brown paal

Vigry 5oit brown peat

ey goft brown peat

Vary soft clay

Very sofl gray slighily crganic clay

E.:".-'Ew soft gray slightly arganic clay

Vary soll gray slightly arganis clay

3 Vary sofl gray slighlly coganic day

Wary soft gray slightly organic clay

Profect: Shoreline Prolecton®larsh Crealion at Lake Borgne Baring: 2
OMA Contract No. 2503-03-15 PO-20 Fiw:  02-115
Far. State of Lovisiana, Depariment of Nalural Resouross Caw:  T2-Nov2
cio Sigma Caonsulting Group, Inc. Techrican:  JH
- B undsiused Sange M 29 57" 8.52"
}E E E Sundard Porairation Tes W 89° 50 36.24°
F| [ cussiican samme
- o Shekoride Bodng Dapeh 49 Faal
=
2 teat top of tasing to top of bargs deck
4 fmat top ol barga deck 1o watar surface
|— 5 |

I METEM 1T ™ NSt § oA MM LA™ TR
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LOG OF BORING

mojace Shoreline Prolecton®arsh Creation al Lake Borgne
DA Coréract Moo 260320315 PO-30
For Slate of Loulsiana, Depatment al Nabiral Rasourens
cio Sigma Consulling Graup, Ino.

Bawinegy: a
File 02-115
[t 13-Boy-02

Tieaz b bodaery: JH

Very soft brown organic clay
Wary sodl gray slightly organic clay
Vary solt gray clay
Very soft gray silty clay with 2 inch iee sand Byor

Firm aray clavely sand wilh I:}u'g.i,'l,r'l'l::". mattar Irates

_35_

:.-Unry soll gray slightly organic clay

“ery scit gray silty clay

Sol gray ciay

P B ueienor Sosgw W 29° 55 38.10"
EE | 3| [ s pensmaton Tou W Ba® sy 2o 02
a= 3 m Chassdiication Ssmgle
- AL Slachmrodded Haring Deplt 73 Faed
—
2 Tl 1cap o casing o top ol barge dack
& feet top of barge deck to waler surzce
5 —
- 1|:| — —
15 faat water surfata to mudline
= 20 = =

(SLS)
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LOG OF BORING

Projoct  Shovefine Prolectioniarsh Crealion al Lake Borgna Bong: &
DNR Condract Mo, 2503-03-15 PO-30 Fie  02-113
For: Siate of Loutalana, Deparment of Malural Resources Daie:  1d-Mov-02
o Sigma Consulling Group, Inc. Techniciar:  JIH
. Undndurhod Sarcpio
E,:! E ] Stardard Panstratan Tast
g [[] cmssteason Bampis
=5 BElckenakded Baring Duapth T3 Fast
= 50
E-:E:JH grivy slightly organic clay
|— 55_
Soft gray slightly organic ¢lay
|— EU -

Firmy gray fing sard wilh silt traces 18 blows per foal (REMD)

L g5 Altarnating layars of clay and fine sand

aﬁrm gray clayey =and with shells

L 70 Alarmaiting layers of day and aand

L

?]_ Dense gray cayey fine sand 34 blows per foat (10/17417)

LOUIS J. CAPOZZOLI & ASSOCIATES. INC.
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LOG OF BORING

Feoject: Shoreline Protection'Marsh Craation a1 Lake Bargne Bormg: 4
DhA Contract Mo, 2503-03-15 PO-30 Fiee  D2-115
For: Sate of Louigiana, Depariment of Matusal Resources Gates  13-Men-02
&' Sigma Consulting Group, Inc Techwsgan:  JH
. B uncistuted Sarcis M 95 55 25 020
E.E - B suncan Pendtrancn Tea W AG® 45 58 00"
:_'I [I:I Gy s hcalien Sampis
- UL Siokencidad Boing Depth: 43 Feat
= 0
2 I fop of casing to top of barge dack
4 {et top of barge deck 10 waler suriecs
| 5 —
— 2 feet water surface 1o msdling
Vary soft brown slighily organic clay
— 10
Vary solt browm paat
Werry salt biowm peat
=15 Viary soft brown peat
Wery soft gray arganic clay
|— ED —
Very aolt gray clay with sand traces
= ES -
Firm gray silty fina samd 12 blows per loal [S/65)
e
E-: Firm gray sily fine sand
- 35_
Loose gray silby fine sand & blows per loat {212/4)
L 40—
Loose gray clayey fine send 2 blows par loot (2/4/5)
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LOG OF BORING

Frgect: Shoreline Protection'Mareh Greation at Lake Borane Berig: 5
DMA Contract Mo, 2503-03-15 P30 Fie:  02-115
Far. Stale of Lowisiana, Depariment of Natural Resources Cate: 14-Mow-02
/0 Sigma Consulting Growp, Inc. Technigian;  JH
o |8 g :‘“*"'I"“E“"‘"" M 25" B8 16 35"
B |g| B oo W B 49 57.92°
ﬁ a
|55y Skchanaided Bonng [aph 24 Fast
—
2 feel o of casing to top ol barge deck
. 4 feal top of barge deck 1o water suacs
d leat water surfacs to mudline
= 10 Very =oft brawn slightly organic ciay
Wery solt brown organic clay
S Very solt gray slightly arganic day
Firm gray silty fine zand with clay siroaks
- Eﬂ_
Loose ogray iy fing eend T blows per foal [30354)
=3 25 an
[ e T T R N N T T S R
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LOG OF BORING

3L gk snaidend

Biosng Depite

Frejuet: Shareline Pralecticn/iarsh Creation al Leke Borgna Boiey: 6
DR Conteact Mo. 25029515 PO-30 e O2-115
Fer: Slata of Louisiana, Depariment of Matyral Aassaurces LEx 12-Now-02
oo Sigrna Consulting Group, Inc. Tethnican:  JH
& B vrdkiitior sangie M 29 52' {7.34°
gE g % lum Fangtradon Tesi W BO" 41" 55,02°
a silicwion Sampla

25 Fest

— 23

i

NI

AL

2 1aet top of casing to too of bargs deck

S test top of barge deck to water surlace

3 load water surfacae 1o mudiing

Veny soll brown onganic day

Vary saft brown organic clay

Vary soll gray slightly organic Clay
Wary soit gray clay whh arganic maliar
Very soff dark gray organie clay

Very sofl gray clay with organic matter
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LOG OF BORING

Froject: Snoreline Protegtionibarsh Creation at Lake Bargne Bedng: T
DMA Contract Mo, 2503-03-15 PO-50 Fle:  02-115
Far: State of Lovisiana, Depadment of Natural Rasources Dale: 12-Maw-02
cfo Sigma Consulling Growp, Ine, Technitian:  JH
W uedsiured Soreqin M 28° 51' 55.20"
28 (0] 00 s pansmmon von W BE* 40 54,87
é a m Cluio Ficaliors Samphi
[T L T Barif Buagih: 45 Faal
=~ 0

2 feat top of casing 1o 1ep of bargs deck

——— 5 feet top of barge dack to water surlace

3 feet walar sufaca fo mudiine

- 10

Vary sofl brown oroanic clay
Vary zaft brown organic cay
Vary zoft brown peal

Vary soft brown arganic clay

Wery soft brown peat
- Eﬂ -

:.:‘u'arg.r soft brown arganic clay
= 25 E.

:_.‘n.l'ar!.r soft brown arganic clay
— 30

i Very solt gray slightly organic clay with sand lanses and sand streaks

Wigry soft brown peat

:_._‘-'ar}r soft gray slightty arganic clay
— 45
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LOG OF BORING

Peejuct. Shoreling Pratectionarsh Creation at Lake Borgre Borng: &
DMA Contract Mo, 2503-03-15 PO-30 File:  02-115
For: State of Louisiana, Departmant of Natural Aessurces Pac 1E-Mov-02
o/o Sigrra Consulting Group, ing, Tachigan:  JH
i B unctsiuen sample N 29 51' 5735
E-i‘ E [ smmam Penoation Tas: W B9 40 35.68"
§ [[] cassiicases sampie
15 Shckmnsiond Bormg Denth:. 25 Foal

— 2 teet top ol casing to top of barge deck

= B feel 1op of barge deck io water surface

— 5 —
2 Tewt water sudacs to mudling

— 10
Soift gray slighthy silty alay with argamic matter
Soll gray clay with sand streaks and 1 1/2 Inch sand layer

- 15 Soft gray organic clay
Wery soft gray slighlly organic clay
Very soll gray clay with shellz

—- 20
Sofl gray slightly ssganic ciay

S T e e e s
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LOG OF BORING

%
En-[
3
ﬁ
= |

Fraject. Shoreline Prolection'Marsh Creation a1 Lake Bargna Bong: 9
CHR Contraed Mo, 2503-03-15 PD-30 Fla; 02115
For: State of Loukiana, Department of Matural Resaurces Duta 14-Mon-02
<o Sigma Consulting Group, e, Technican:  JH
. . B uniirned Samoin H 207 52' 01 42"
E.E - [ swraans Pormimtion Test W B 40 17.45°
E [I:I_ Clidesleptian Sianphe
T s Sk BorrpCucth 47 Foot
~ 0
] 2 feet top of casing fo top of barge deck
— 4 feet top ol barge deck o waber surface
b 5 —

& feal watar suriace to mudline

Very st gray clay with organic matter and shells

Solt gray shightly =andy clay with $and sireaks, organic matiar, and shells

Wary ot gray clay with arganic mattar
ey soit gray clay with 2 inch ling sand Byar

Firm gray fine sand

Soft gray clay with 3 inch arganic olay kayer

Soft gray slighily arganic clay

Salt gray shightly silty clay with 3 inch fine 2and layer, organic matler, and shels

Soll gray clay wih sill lanses

Sall gray clay with sil lanses

L R R o N O o
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LOG OF BORING

B e

[ Preject: Shoreline ProfectionMarsh Creation at Lake Borgne Boing: 10
LNA Contract Mo, 2R08-03.15 P37 Fils:  02-115
For: Sate of Loulsiana, Departmant of Natges| Resnurses Cates  T1-Moy-02
£/o Sigma Conaulting Groug, Ine, Techniiar:  JH
i . | TR CS— M 29° 51" 50.E3"
g_f ] E Standan Pengtation Test W B9® 3g' 49 7g¢
3 [ cassibcaton Samp
. 1530 Sichan e Dewireg Dby 22 Faat
~ 0
——— 2 feet top of casing to top of barge deck
—— 4 leat top of barge deck to walar eudacs
- 5 -
——— £ feet water surace o midline
Very soff gray slighithy organic elay
— 10—
Very loose gray shalls with Zand tracas 2 Blevars per foal (114
Very loase gray sand with shalls and 51 fracds 2 blows par fogt {1/1/1)
— 15— Loose gray shells and sand with silt traces 3 Dlowes par fand {14203
| Lowse gray shalls with san fraces 4 blows por foat (1/2/2)
__EF.D_
—-—\Z"_me gray elayay sand with organic matlar B bfows par oot (Grs)
- o5
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LOG OF BORING

N T

Project  Shorelinge Prolaction/™arsh Creation af Lake Borgne B 11
DHR Contract Mo, 2503-03-15 PO-30 Fee:  02-115
For State of Lovisizne, Deparimant of Malural Resouress Dale:  11-Moy02
o Sigma Consulling Groug, Ino., Tachnidar  JH
_ . B csubo: Sampe M 28% 51" 41.37"
E.LE E % Slandand Paidtmiion Tesi W OBO® 99' 18.45°
i Glasslicatisn Bample
1515 Slickorsidd Boma Dol dd Feat
= [
— 2 legl lop of casing 1o lop of bargs dack
- 4 {eal top of barge deck o watar surlase

. |
3 feat water sudacs to mudline

— 10 Wery soft gray clay with organic mattar -
Firrm grany slightly organic slit wilh day Iraces
Firm gray sandy sill

— To- =]
Wery saft gray slighliy silty slay
Very soft gray organic clay

- EU_ -
Very 50fl brown paat

|— 25 - =
Soft gray vary silty clay

. 3[:._ -]
Firm gray clayey fine sand

— 35 -
Loosa gray silty fine sand 6 blows par fool (242/4)

- 4U- —
Soh gray clay I5L5)

- ‘Iﬁ — -
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LOG OF BORING

For: Slate of Louisiang, Depadment of Matural Resources

Fioject. Shoveline Protection®larsh Creation at Lake Borgne

DA Contract Mo, 2503-03-15 PO-30

/o Sigma Consulting Group, Ing,

Boing: 12
Film: a2-115
(RETEE 14-MowQ2
Techricisny JH

B unsauton sirpe

[ sundan Pesration Tes
[ ciasshicaron Bems
s Sicannaiiog

M 267 55' 9.7
W oage 49 27.06°

Boring Daplic 45 Foad

2 feet top of casing w0 top of barge dack

i |3
=~ 0
e

& fest top of barge deck o waler susfacs

& Peel wiles siarace o mudline
Saft gray clay with shells
Madiurm gray cly

Sl gray clay with sit streaks
Soft tan silty clay

Saft gray clay

~ 25

Very locse gray cayey ling sand

Logsze gray clayey fine sand

Firm gray clayey fine send

Firm gray clayay fine sand

— 45

Wary dense gray slity fine sand with clay races

{5LEH

2 Dk e facd {201

5 blows par fao {2/2/3)

14 blowes par foor (10055

268 blows parfoor (121315}

ED blows per oot (27/130039)

I MlllE | SARATTALL 0 A SSASTATES kA
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LOG OF BORING

For:

DNR Contract No. 2503-03-15 PO-30

State of Louisiana, Department of Natural Resources

c/o Sigma Consulting Group, Inc.

Project: Shoreline Protection/Marsh Creation at Lake Borgne

Boring: 13
File: 02-115
Date: 17-Feb-03
Technician: BT

Depth
Feet

SAMPLES

. Undisturbed Sample

E Standard Penetration Test
m Classification Sample
(sLs) Slickensided

N 29° 57'7.91"
W 89° 50' 43.74"

Boring Depth: 28 Feet

— 10

— 15

— 20

— 25

_30_

2 feet top of casing to top of barge deck

4 feet top of barge deck to water surface

2 feet water surface to mudline
Very soft dark brown organic clay
Very soft dark brown organic clay
Very soft dark brown peat

Very soft brown peat

Very soft gray organic clay

Very soft gray slightly organic clay

Very soft gray clay with organic matter traces

Very soft gray slightly organic clay

LOUIS J. CAPOZZOLI & ASSOCIATES, INC.

Geotechnical Engineers
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LOG OF BORING

Project: Shoreline Protection/Marsh Creation at Lake Borgne Boring: 14
DNR Contract No. 2503-03-15 PO-30 File:  02-115
For: State of Louisiana, Department of Natural Resources Date:  17-Feb-03
c/o Sigma Consulting Group, Inc. Technician: BT
” B undisturbed Sample N 29°57' 14.28"
= F] ; & Standard Penetration Test W 89° 50' 40.56"
g« E: ﬂ] Classification Sample
@ (SLS) Slickensided Boring Depth: 28 Feet
— 0
2 feet top of casing to top of barge deck
4 Feet top of barge deck to water surface
— 5 - 2 Feet water surface to mudline
Very soft brown organic clay
—10
Very soft brown peat
Very soft brown peat
— 15 Very soft brown organic clay
Very soft gray organic clay
Very soft gray slightly organic clay
— 20
Very soft gray slightly organic clay with 1" clay layer
— 25
Very soft gray slightly organic clay
— 30 -

LOUIS J. CAPOZZOLI & ASSOCIATES, INC.

Geotechnical Engineers
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LOG OF BORING

For:

DNR Contract No. 2503-03-15 PO-30

State of Louisiana, Department of Natural Resources

c/o Sigma Consulting Group, Inc.

Project: Shoreline Protection/Marsh Creation at Lake Borgne

Boring: 15
File: 02-115
Date: 17-Feb-03
Technician: BT

Depth
Feet

SAMPLES

B undisturbed sample
E Standard Penetration Test
[I] Classification Sample

(SLs) Slickensided

N 29° 56' 59.34"
W 89° 50' 30.72"

Boring Depth: 28 Feet

— 10

— 15

— 20

— 25

— 30

2 feet top of casing to top of barge deck
4 Feet top of barge deck to water surface

2 Feet water surface to mudline

Very soft dark brown peat

Very soft dark brown organic clay
Very soft dark brown peat

Soft gray silty clay

Very soft gray slightly organic clay
Very soft gray slightly organic clay

Very soft gray slightly organic clay

Very soft gray slightly organic clay

LOUIS J. CAPOZZOLI & ASSOCIATES, INC.

Geotechnical Engineers
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LOG OF BORING

Project: Shoreline Protection/Marsh Creation at Lake Borgne Boring: 16
DNR Contract No. 2503-03-15 PO-30 File:  02-115
For: State of Louisiana, Department of Natural Resources Date:  17-Feb-03
c/o Sigma Consulting Group, Inc. Technician: BT
‘ Bl undisturbed Sample N 29° 56' 49.56"
[72]
£ H] ; B4 standard Penetration Test W 89° 50' 25.38"
v z [[] cassitication Sample
a (sLs) Slickensided Boring Depth: 28 Feet
— 0
2 feet top of casing to top of barge deck
4 Feet top of barge deck to water surface
— 5 2 Feet water surface to mudline =
Very soft black peat
| 10 —
Very soft black peat
Very soft brown peat
— 15 Very soft gray clay with organic matter traces -
Soft gray clay with silt streaks
Very soft gray slightly organic clay with shells
— 20 7]
Very soft gray clay with 1" very silty clay layer
— 25 7
Very soft gray clay with silty streaks
- 30 — -

LOUIS J. CAPOZZOLI & ASSOCIATES, INC.

Geotechnical Engineers
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LOG OF BORING
Project: Shoreline Protection/Marsh Creation at Lake Borgne Boring: 17
DNR Contract No. 2503-03-15 P0O-30 File: ~ 02-115
For: State of Louisiana, Department of Natural Resources Date:  18-Feb-03
c/o Sigma Consulting Group, Inc. Technician: BT

B undisturbed Sample N 29° 52' 11.28"

g Standard Penetration Test W 89° 41' 43.02"
[[] Classification Sample

(SLS) Slickensided Boring Depth: 24 Feet

Depth
Feet
SAMPLES

2 feet top of casing to top of barge deck

4 Feet top of barge deck to water surface

— 5 — 1 Foot water surface to mudline —]

Very soft black peat
Very soft black organic clay

Soft dark brown organic clay

Very soft dark brown organic clay

15 Very soft dark brown organic clay =

No sample recovered

Very loose shells 3 blows per foot (1/2/1)
L 20 —]

< Hole fall in

LT T I LT LR L P EL L -

LOUIS J. CAPOZZOLI & ASSOCIATES, INC.

Geotechnical Engineers
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LOG OF BORING

For: State of Louisiana, Department of Natural Resources

DNR Contract No. 2503-03-15 PO-30

c/o Sigma Consulting Group, Inc.

Project: Shoreline Protection/Marsh Creation at Lake Borgne

Boring:
File:
Date:

Technician:

17A
02-115
18-Feb-03
BT

[l undisturbed Sample

Location was 20 ft. west of boring 17. No GPS

Coordinates were taken.

Boring Depth:

27 Feet

£ 3 ﬁ x Standard Penetration Test
aw S [[] ciassification sample
@ (L) Slickensided
— 0
2 feet top of casing to top of barge deck
4 Feet top of barge deck to water surface
— 5 — 1 Foot water surface to mudline
o= 1 0 —]
WASHED HOLE
L 15
Very soft dark gray organic clay with shells
o= 20 8
Very soft dark gray organic clay with shells
— 25

Very soft slightly organic clay

LOUIS J. CAPOZZOLI & ASSOCIATES, INC.

Geotechnical Engineers
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LOG OF BORING

Project: Shoreline Protection/Marsh Creation at Lake Borgne Boring: 18
DNR Contract No. 2503-03-15 PO-30 File:  02-115
For: State of Louisiana, Department of Natural Resources Date:  18-Feb-03
c/o Sigma Consulting Group, Inc. Technician: BT
i . Undisturbed Sample N 29° 52' 03.99"
£ ] ; E Standard Penetration Test W 89° 41'17.76"
av = [I] ciassitication sample
@ (SLS) Slickensided Boring Depth: 28 Feet
— 0
2 feet top of casing to top of barge deck
4 Feet top of barge deck to water surface
— 5 2 Feet water surface to mudline —
Very soft black organic clay
- 10 —
Very soft black organic clay
Very soft gray slightly organic clay
— 15 Very soft gray slightly organic clay =
Very soft brown peat
Very soft gray slightly organic clay with shells
| 20 —]
Very soft gray slightly organic clay
— 25 .
Very soft gray slightly organic clay
= 30 = —]

LOUIS J. CAPOZZOLI & ASSOCIATES, INC.

Geotechnical Engineers
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