PROJECT COMPLETION REPORT

Project Name: WEST BELLE PASS BARRIER HEADLAND RESTORATION
PROJECT

State Project No. TE-52

Report Date: August 21, 2013 By: Coastal Planning & Engineering, Inc.

1. Project Managers/Contracting Officer

CPRAProject Manager: Kenneth Bahlinger Tel: (225 342-7362
CPRAC ConstructionProject Manager: Shane Triche Tel: (985) 4495073
NOAA Project Manager: Phillip Parker, P.E. Tel: (225) 5788341
CPE Project Manager: Gordon Thomson, P.E.  Tel: (561) 3918102
CPE Enginer of Record: Gordon Thomson, P.E. Tel: (561) 3918102
CPE Construction Observers: Julien Devisse Tel: (561) 3918102

Byron “ Sonny Tel: £989) 8683434

2. Location and Description of the Project agContained in the Louisiana Coadal
Wetlands Conservation and Restoration Task Force

The project is located along the Chenier Caminada headland to the west of Belle Pass, at the
southeastern edge of Timbalier Bay in Lafourche Parishisiana.

This headland experiences some of thénésf shoreline retreat rates in the nation, measuring
over 100 feet a year in some location8s the gulf encroaches upon the shoreline, sand is
removed and the headland erodéghat was once a continuous shoreline spanning several miles
has been reduced less than half its original lengthzurthermore, Hurricanes Katrina and Rita
removed most of the emergent headland and dunes west of the Paissheadland helps
provide protection to interior marshes and the Port Fourchon area; however, its emntinu
degradation threatens the fragile bay habitat and infrastructure it once protected.

This project will reestablish the West Bebass Barrier Badland by rebuilding a large portion

of the beach, dune, and back barrier marsh that once exipgrloximately 9,300 feet of beach

and dune will be rebuilt using nearly 2 million cubic yards of dredged sand, and 150 acres of
marsh habitat will be rebuilt using nearly 1 million cubic yards of dredged mateMiatlive
vegetation will be planted upon constroctito help stabilize the rebuilt marsh and dune habitat.
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3. Final As-Built Features, Boundaries, and Resulting Acreages

The Contractor, Weeks Marine, Inwas paid for theexcavationof 2,744745 cubic yards of
beach fill andl,416,481cubic yards of marsfill. However, the Contractodredged below the
sand borrow area limit but within the allowance for equipnsntthe total volumesxcavated
wasapproximately2,789,000 cubic yards of beach fillMinor overdredging6,043 cubic yards)
occurred within themarsh borrow area.The total volume of materiaineasured within the
constructed beach templateas approximately 2,024,252 cubic yardsand approximately
2,060,208cubic yardswere measured within th@arsh templateas computed using the Surfer
program Summarief the pitto-fill ratio (Table1l) and pitto-pay ratio (Table 2) for each of
the borrow areaareshown below.

Table 1
Borrow Area Pit-to-Fill Ratios.
Placement Volume Excavated Volume Placed Pit-to-Fill
Borrow Area Area (cy) (cy) Ratio
Sand Borrow Area Beach 2,789,000 2,024,252 1.38
Marsh Borrow Area Marsh 1,422,524 2,060,208 0.69
Table 2
Borrow Area Pit-to-Pay Ratios.
Placement Volume Excavated Pit-to-Pay
Borrow Area Area (cy) Pay Volume (cy) Ratio
Sand Borrow Area Beach 2,789,000 2,744,745 1.02
Marsh Borrow Area Marsh 1,422,524 1,416,481 1.00

Beach fill was placed continuously along tlength of the gulf shoreline of the project area. The

fill had a berm crest elevation of approximately +&ét (NAVD) from Sta45+00 to 101+50,
+7.5feet (NAVD) from Sta101+50 to 130+0QChange Order #3nd +45 from Sta130+00 to
150+00(Change Ordr #4) Themaximum bernctrest width wag293feet. Theandward beach

face was constructed with a slope of 1V:30H from the top of the berm crest to the pre
construction grade. The seaward beach face was constructed with a slope of 1V:30H from the
top ofthe berm to +1 feet (NAVD) and a slopeldf:60H from the +1 feet (NAVD) to the pre
construction grade.

Marsh fill was placedetweenthe constructed dunand primary dikealongthe length of the
headlando an elevation of approximatel3.3to +5.5 fea (NAVD). Marsh fll material was
placed after completion of the beasi that the beach fill coulact as the southern containment
dike. The maximum width of the constructed marsh platform was 2,083vid&th occurred
near the east end of the islandng Sta110+00.
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Sand fencing was installed along the length of the constructed dune. A single row afdsnce
installedalong the bermrest betweersta46+43andStal46+34. Sand fence wasirestalled
betweenSta53+36 andSta59+55 due to damagéscurred by Hurricane Isaac (Change Order

#4). Additional sections of sand fence that were damaged during Hurricane Isaac throughout the
beach fill area were also repaired.

The fence was comprised of 4&bt sections with 30 feet of overlap betweeljpaent sections.

At the overlaps, the sections were off8deet to allow passage through the fence from the Gulf
shoreline to the backin marsh habitats. The total length of installedsand fence was
approximately 12,35f&et.

A total of 10settlemenplates were installed to quantify the settlement and consolidation of the
placed material on top of existing sedimentsour plates were installed along the dune crest
centerline threeplates were installed within the marsh footprint, two plates westallad along

the centerline of the primary containment died one plate was installed along the flotation
channel centerline The plates were installed during construction, but prior to the placement of
fill material.

The asbuilt drawings are attacde These drawings detail the elevation and location of the
placed beach and marsh fitlpstconstruction condition of theorrow ares, the location of the
installed sand fence and settlement plates, and location of the analyzed sand samples.

Beach andmarsh acreages we computed to quantify project benefit®\long the landward
boundary the most northern extents of the constructed toe of the primary dike and the
construction template definaglle northernhorizontal limit used to quantify the projecriefits.
Along the seaward boundathe most southern extent of the constructed toe of the beach fill and
the construction template definége southern horizontal limit. The intersection of the marsh
and beach templatewrth of the landward dune cragtfines the northern and southern extents
of the beach and marsh, respectively. Laodthof this contour with an elevation above 0.0 feet
(NAVD) was considered beachwhile land to the north with an elevation aboue5 feet
(NAVD) was considered marshApproximately182.8acresof beach ad 3338 acres of marsh
existed within the project area immediately following construction.

Actual Benefited Acres: 1828 acres of constructed beach
333.8acres of created marsh

4. Habitat Acreages

Barrier ishnd shoreline projects are evaluated for environmental benefits using quantitative
projections of plan form performance. Performance is quantified using habitat acreage
descriptions for the wetland val@ssessmer(WWVA). The range of various habitat e&ions

and associated descriptions are define@lahle3. The habitat acreages were calculated for the
pre-construction, postonstruction, and design template conditions to assist in future WVA
calculations.
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Table 3
Habitat Acreage Descriptions

Habitat Description

Dune O +5 feet, NAVD
The portions of the dune platform anticipated to be within the elevation
range.

Supratidal O +2 feet to < +5 feet, NAVD

Beach berms and portions of the fore and back slope of the dune within the
elevation range. Also includes primary retention / containment dikes for the
period anticipated to remain in the elevation range. Generally includes a
major portion of the marsh platform until the time dewatering and
consolidation reduce the elevation to intertidal.

GulfInteridal O 0 feet to < +2.0 feet, NAVD
Gulf side beach slope / shallow open water.

BayIntertidal O O feet to < +2.0 feet, NAVD

Bayside elevations including vegetated wetlands, flats and bayside open
water areas.

Subtidal 0O-1.5 feet to < 0.0 feet, NAVD or 1,000 feet bayward of the 0.0 feet contour.
Shallow Open water bayside area only.

The construction template (including beach and dune and marsh) defined the horizontal limits of
the WVA. Intertidal acreages calculated north of the congldudtine were assumed to be Bay
Intertidal. Intertidal acreages calculated south of the constructed dune along the Gulf shoreline
were assumed to be Gulf Intertidalhe postconstruction survey data was utilized to create a
surface in AutoCAD Civil 3D. The acreages werelineated and summarized for each habitat
descriptionbased on the posbnstruction surface The spit at the west end was assumed to be
Gulf Intertidal and wasligitized utilizing the postconstruction aerial (December 11, 2012).
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Table 4

Habitat Acreages

Pre-Construction Post-Construction

Habitat Type Acreage Template Acreage Acreage
Dune 0.0 58.4 76.1
Supratidal 34.1 372.8 364.5

Gulf Intertidal 10.0 15.3 63.0

Bay Intertidal 120.0 3.2 6.6
Subtidal 133.3 1.4 6.3

Total: 297.4 451.0 487.0

Assumptions:

1. Theouter boundary of the construction footprint and construction tempdditges the WVA horizontal

limits.

2. Intertidal acreages calculated north of the constructed dune are assumed to be Bay Intertidal.
3. Intertidal acreages calculated south of the constructed dune are assumed to be Gulf Intertidal.
4. The constructed spit at west end of project was assumed to be Gulf Intertidal.

5. Key Project Cost Elements

Table 5

Key Project Cost Elements

Project Element

Project Cost Estimate

Cost Incurred as of
Construction Completion

Construction
Engineering & Design

Observation / Contract Administration

$27,703,778.00
$1,806,661.00
$420,711.00

$31,515,562.74
$1,752,868.00
$685,590.00

Total

$29,931,150.00

$33,954,020.74
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6. Items of Work Construction, Final Quantities, and Monetary Amounts

Table 6

Items of Work Construction, Final Quantities, and Monetary Amounts

Item . Bid : Construction Estimate Bid Final % Final Over /
Item Description . Unit ;
No. Quantity Unit Price Amount Unit Price Amount Quantity Amount Under Estimate
Mobilization &
1 | Demobilization 1 Job | $4,000,000.00 $4,000,000.00 $3,350,000.00 $3,350,000.0C 1 $3,350,000.0Q -16%
2 | Beach ad Dune Fill 1,738,500 CY $7.13 $12,395,505.0(C $7.85 $13,647,225.0( 2,744,745 $21,546,248.24 74%
3 Marsh Fill 3,058,500 CY $3.23  $9,878,955.0C $3.25 $9,940,125.0C 1,416,481 $4,603,563.25 -53%
4 Primary Containment Dikes 8,600 LF $107.53 $924,758.00 $150.® $1,290,000.00 8,545 $1,281,750.0Q 39%
5 Sand Fencing 10,660 LF $16.00 $170,560.00 $6.50 $69,290.00f 12,352 $80,288.00 -53%
6 Settlement Plates 10 EA $3,400.00 $34,000.00 $3,000.00 $30,000.00 10 $30,000.00 -12%
7 | PreConstruction Survey 1 Job $100,000.0 $100,000.00 $125,000.00 $125,000.00 1 $125,000.00 25%
8 | As-Built Survey 1 Job $200,000.00  $200,000.00 $100,000.00  $100,000.00 1 $100,000.00 -50%
Sub-Total of Bid Items $27,703,778.0( $28,551,640.0( $31,116,849.5( 12%
9 Post Isaac Survey 1 LS $27,058.40 $27,058.40 1 $27,058.40
10 | Primary Dike Breach Closure 1 LS $326,103.34  $326,103.34 1 $326,103.34
11 | Beach Breach Repair 3 Day $10,030.00 $30,090.00 3 $30,090.00
12 | Post Isaac Sand Fence Repa 1 LS $13,211.50 $13,211.50 1 $13,211.50

Total

$27,703,778.0(

$28,948,103.24

$31,513,312.74

14%

6

COASTAL PLANNING & ENGINEERING, INC.




7. Construction and Construction Oversight

Prime Construction Contractor Weeks Marine, Inc.

Subcontractor (Pr€onstruction Survey) Hydroterra Technologiesnc.
Subcontractor (PosZonstruction Survey) Hydroterra Technologies, Inc.
Subcontractor (Sand Fence Installation) Mitch’ s L@&oadscaping
Subcontractor (Primary Dike Breach Repair)  Wilco Marsh Buggies & Draglines, Inc.
Original Construction Contca $28,551,64M0

Change Orders $2,961,67274

Final Construction Contract $31,5B,31274

8. Oversight and Administration for Construction

Construction Oversight Contractor Coastal Planning & Engineering, Inc.
Final Amount $685,59000

9. Major Equipment Used

Weeks Marine, Inc.
30” Cutterhead Dredge “Capt. Frank?”
30" Cutterhead Dredge “"E.W. EIll efsen”
4600 Manitowoc Bucket Dredge 646
Quarters Barge
Tug Boats
3 Crew Boats
1 Crane Barge
1 Survey Skiff
6 D-6 Bulldozers
5 Marsh Buggies
1 Front End Loader

10. Construction Sequence

Pre-Construction Surveydctober 25, 2011 April 25, 2012

Hydroterra Technologies, a subcontractor for Weeks Marine, surveyed the project area prior to
construction A total of 20 beach lines and t7arsh linesvere surveyedh October 2011 The

beach andnarshlines were space800 feet aparialong the baseline The beach lines extended

500 seaward of the seaward toe of the beach templatiéednidtothe marsh lines The marsh

lines extended I1b feet northof the northern toe of the primary dike template. The pre
construction survey data was used by the Government to update the construction plans and
prepare the final crossections.
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Hydrographic surveys of theand and marsborrow areas were alsmnduced. These surveys

were conducted concurrently with construction and prior to the borrow area being dredged. The
pre-construction survey for the sand borrow area was condérciedDecember 2011 tMarch

2012 The preconstruction survey of the marsh mw area was conductéem April 11to 25,

2012. The surveys were collected on a nesthuth and eastest grid pattern witlb0-foot
spacing between linesd extended a minimum of 100 feet from the edge of the borrow area

Primary Dike Constructiondiecember 31, 2011 March 24, 2012

Access dredging at theest end of the island wasmpleted during primary dike construction to

gain and maintain adequate draft required byctiestruction equipmentWM 1 ’‘bugcket dredge

646 begandredging the access atmel onNovember 18, 201and commencedonstruction of
theprimarydike on December 31, 2011The dike was constructed in an eastivdirection from
Sta45+00. The primary dike was constructed toarerageslevation of + feet (NAVD) with

a crest wilth d approximatelylO feet and side slopes of 144 Several lifts by the bucket
dredge were required to achieve the designed elevation. Material used to construct the dike was
excavated from within the flotation channel that paralleled the dike tedt#. The flotation
channel was located within the marsh footprint so that it would be filled during marsh creation.

Excess material that needed to be excavated for access purposes was sidecast to the south. The
disposal of this material was limitéd an elevation of +3 feet, NAVD and gapped every 250 feet

to allow the flow of material through this area. As part of construction, the material was stacked
higher than this and the dried material was used to cap the primary containment. This secondary
disposal area was gapped and leveled down to +3 feet, NAVD prior to the start of marsh fill.

Once theprimary dike was complete, thieucket dredg®46 re-dredged the flotation channel to

gain access to the Gulf of Mexicd@he bucket dredg&as demobilied from the project siten

April 1, 2012 Marsh buggies were used to cap and maintain the dike throughout the remainder
of the project. The total length of theonstructed pmary dike was approximately 8,54ihear

feet.

Beach and Dune ConstructioRgbruary 20, 2012 Augustl9, 2012

The30i nch cutter head adrde d he “ Ea pMuseE doastikst'the” wer
beach and marshT he *“ Capt . Frank” demobilized from t h
t he *“ E. W.arrived ohsdefosJelyn8"2012.

The submerged pipeline came ashor8taB2+00. Beach construction startemh February 2ih

a westerly direction fronsta 70+00. WMI progressed in a westerly directiomtil April 22,
constructinghe entire beach template fragta 70+00 to the western end, including the western
flank that tied into the primary dike. This section was constructed to +6.5 feet, NAVD (design
elevation of+6.0 feet plus 0500t tolerance).

The beach discharge then proceeded east 8ta70+00at an elevation of +6.5 feet, NAVD

until Stal01+50. The elevation of the beach was then increased to +7.5 feet, NAVIStaom
101+50 toSta 130+00, per Change Order #8ated May 2p At Sta 130+00, the beach

elevation was transitioned down to +4.5 fé¢AVD at Stal35+00 before ending &tal150+00.
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The fill was transitioned into the sand flat feature constructed by the USACE Belle Pass
dredging project. Filling to the east was completed on August 14.

After completing the beach to the east, thelthsge pipeline was once again relocated to point
west to add additional material at the western portion of the beach, between approXatzately
76+00 andSta55+00. This section of beach had started to erode and additional fill volume was
available withinthe borrow area. Due to a better than expected cut to fill ratio, the State had
funds available to place the additional fill. Fill was placed in this reach at an elevation of +6.5
feet, NAVD to match the previously constructed beach. Beach fill wapleted on August 19.

Typical beach fill operations included98° dredge pipe elbow pointed upward at the end of the
discharge pipethatwas used to reduce the flow velocity of the slurry-vatves wereused to
separate the single discharge pipe iomto three outfalls to further reduce the discharge
velocities at the end of the pipes. By using multiple outfétis discharge pipeline could be
extenad without shutting the dredge down, thus increasing the operational time of the dredge.
Theoutfallswere locatedvithin the beach template

Thedredge was oriented in a north/south direction for dredging. Dredging started at the eastern
side of the borrow area and progressed in a westerly direction when each cut was dredged.
Throughout constructiorthe material excavated had a grain size that apgsoximately 0.11

mm with less thai 2% silt.

The grossproduction ratgtotal volumeof materialexcavateddivided by total time including
downtime)wasapproximatelyl5,324 cubic yards per dayThe payproduction rate (pay volume
divided by total time)wasapproximatelyl5,081 cubic yards per dayThe difference is due to
overdredgingby the Contractor. Production rates were estimated based on the totaittime

the sandborrow areg182 days) fromthe start and end dates of beach construction and include
delays such as mechanical break downs, weatleéays incurred due to the swapping of dredges
and more regular down time such as resetting anchdiee average production rate while
opemtional was approximately 37,143bic yards peday.

Delays were estimated based on the total beach construction @perational, mechanical,
booster pump, andeather delays accounted for%®f the construction time.

Hurricane Isaac Primary Dike and Beadreach ClosuresSeptember 220127 October4,
2012)

Hurricane Isaac made landfall on top of the project areAugust 29.Passage of the hurricane
caused breach in the primary dika Sta 55+00 and a breach in the constructed beach fill at Sta
60+0Q

WMI closed the breach in the beach fill using bulldozers and marsh bugbmesbreach was
plugged and augmented using sand overwashed into the marsh area. The areas that were
addressed included fro8ta50+00 to 57+00 and fro@ta70+00 to 73+00 (@ange Order #4).

The breach in the primary dike was closed by installing af@60long sheet pile wall in the

br eac h. buck&Mredges had already left the site and the access channel had shoaled
closed. Therefore, WMI contract®tliico Marsh Buggies Draglines, Inc. to close the breach
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in the primary dike. Theysed 36&foot long sheet piles to close the breach and then used
material surrounding the breach to ensure the sheet pile was sWiitea Marsh Buggies &
Draglines, Inc. also capped seasoof the primary dike that were damaged during the hurricane.

Marsh Creation $eptembet0, 20121 October 23, 201p

The marsh templatstarted in an easterlgiirection from Sta 85+8&o Sta 92+00 WMI ' s
original plan was to start in the northwest @raround Sta 50+00 but they were concerned
aboutmaterial flowing out through the breach in the primary dike. Instead, they started further
to the east and pointed the outfall east while a turbidity screen was positioned across the breach
to limit turbidity going into the bay

Once repairs to the primary dike were completed, the discharge outfall was relocated to the
western end.During marsh fill operationsat the western end, the discharging of matevias
intermittently stoppeddue to the slurry wertopping the primy dike near the breach repair.
Water was intermittently discharged from an additional outfall located near Sta 96+00 to better
allow the marsh fill area to dewatef.he outfall was gradually advanced westwardhe Tharsh
betweenappoximately Sta45+00 and Sta 120+0Was filled to an elevatioranging from+3.3

to +5.5feet(NAVD).

Weeks Marine constructed thicker marsh fill section (lift heightrom approximately Sta
50+00 toSta60+00at the southerside of the marsh fillarea WMI had excavated material
from this area to rebuild the breach closure within the beach templaeeks Marine was
allowed to excavate to a maximum depth-1d feet NAVD. Thus, the areas from which the
sand was removed were deefi@n the surrounidg marsh fill areas. Aigher initial lift height

was constructedh this area compared to other sections of the marsh in order to mesgipire
tolerance of+3.5 feet, NAVD thirty days after constructiosee Field Adjustment Report #6)
The State aged to relax any limitations on remaining within the tolerance within this area
recognizing that having more fill would help reduce the likelihood of future breaching.

Six weir boxes were placed at Sta 120+00 to facilitate marsh construclioa.weir baxes
allowed filling of the marsh fill area to grade by decanting of water over the weir. Given the fine
nature of the fill material (silts and claygome of thignaterial was discharged through the weir
boxes. This was expected and filled anaseenmmpassed within the permit.

Weeks Marine ceased dredgiog October 23, 2012

Plastic pipewas utilized to construct the marsh templaWwhile a yvalve was located on the
landward slope of the beach, only one outfall was typically used at a Ang&ffuser was used
to reduce the flow velocitgut of the dischargeln deeper fill areas, the outfall was left on top of
a pontoon while in shallower fill areas the natural buoyancy of the pipeakppbximately half
of the pipe above the water line.

Production rates were estimated basedhe total construction time (4fays) from the start and
end dates of marsh construction inherently including any delays experienced.grodse
production rate based on the total volume nialtglaced was estimadeat 31,47 7cubic yards
per day (inclusive of downtime) As the excavated and pay volumes were edqtna,pay
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production rate waalso estimated at 377 cubic yards per dayThe average production rate
while operational was approximately 68,9€1bic yards peday.

Delays were estimated based on the total marsh construction @perational, mechanical,
booster pump, andweather delays accounted for 54% of the construction time.

Sand Fence InstallatioMay 7, 2012 November 5, 2012

Sand fence wainstalled toaid in theformation of a dune featurand retain sand within the

project area. The sand fence consisted ofir8B thick by %% -inch wide by 4foot long

wooden slats withZ-inch gaps between slaighich were connected with five strandsvare.

The slats were painted with a red iron oxide stain. The sand fence was attached to untreated
round 4inch diameter by 8oot long posts which extended approximately 4 feet above the
ground. An auger was used to dig holes for the posts. The Yesssecured to the posts wath
minimum ofthree wire twist ties.

The contractor installed a single row of sand fencing batwi&tad6+43and Sta 146+34long

the dune crestSand fence was fi@stalled letweenSta53+36 andSta59+55 due to damages
caused by Hurricane Isaac (see Change Order #4). The sand fence between these stations
followed the breach repair that was performed f@a50+00to Sta57+00. Additional sections

of sand fence that were damaged during Hurricane Isaac were also repaired.

Each section of fence was approximately 450 feet long. There wadoat3fverlap between
each section antthe overlapped sections had&foot gap between them to facilitate ATV travel
between the sand fence rofelowing construction.

SettlemenPlate Installation January 20, 2012 May 15, 2012

A total of 10 settlement plates were installed to monitor the qosstruction subsidence of the
island and consolidation of the placed fill materi&our plates were installed along the dune
crest enterline,threeplates were installed within the marsh footpriome plate was installed
within the flotation channehnd two plates were installed along the centerline of the primary
containment dike.The settlement plates consisted of-todt by 4foot by %:inch steel plate
with a threeinch galvanized capped riser pipe welded to the center of the plate. The settlement
plates were installed such that the top of tiser pipe was between 3 andegét above the
designed gradeThe installed settlemémlate locations are shown rable7. The settlement
plate shown on the plans at Sta 120+00, Rng 7+04 wittenproposed dune footprint was
relocated to Sta 119+66, Rng 7+88e Field Adjustment Report #4)
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Table 7
Settlement Plate Locations

Settlement Plate Locations
Designed Installed

Station Range Station Range Location
60+00 2+67 58+98 2+69 Berm

60+00 -8+87 60+00 -8+87 Marsh
80+00 4+13 80+02 4+11 Berm

80+00 -7+34 79+96 -7+34 Marsh
80+00 -17+459 79+97 -17+59 Center Line of Dike
100+00 5+58 100+02 5+60 Berm
100+00 -5+82 97+97 -5+75 Marsh
120+00 7+04 119+66 7+06 Berm
120+00 1+86 118+96 -0+81 Flotation Channel
120+00 -3+20 120+03 -1+95 Center Line of Dike

11.Problems Encountered/ Lessons Learned

Closure of Primary Dike

The bucket dredge accessed the flotation channel to construct the primamhrdikgh the
construction access chanmlthewest endbf the project area. he access and flotatiarmannel

were excavatetb a depth of7 feet (NAVD) to allow adequate draft during low tide events.
During the construction of the primary dikegapfrom Sta54+00 toSta57+00was left due to

the deep channel located in this argance theremaining sctions of the primary dike were
completed the dredge stockpiled material neaetius of the gapnd double handled aterial to
complete the closureiith a crest elevation of +5 feet (NAVD). The bucket dredgentually
stoppeahe tidal fow throughthe closure at the deep channel and completed the construction of
the primary dike oMarch 24, 2012.

Hurricane Isaac

The closuran the primary dikeat the deep channahd in the constructed beach fill&ta60+00
werebreached during passage of Humedsaac, which made landfall on top of the project area

on August 29.The breach in the primary dike was closed by installing af@00long sheet pile

wal | in the breach. WMI ' s bucket dredge had
shoaledclosed. Therefore, WMI contracted Wilco Marsh Buggies & Draglines, Inc. to close the
breach irthe primary dike. Thirty (3Gjoot long sheet piles were utilized to close the breach and

then material surrounding the breach was used to ensure the $heeapstable. Wilco Marsh

Buggies & Draglines, Inc. also capped sections of the primary dike that were damaged during the
hurricane.
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WMI closed the breach in the beach fill using bulldozers and marsh buggies. The breach was
plugged and augmented usisgnd overwashed into the marsh area. The areas that were
addressed included fro8ta50+00 to 57+00 and froiGta70+00 to 73+00 (Change Order #4).

Marsh Construction

Marsh fill operations commenced near the center of the marsh fill footpiBta &6+88due to

the repairs being conducted to the breach in the primary dike due to HurricaneTbaaunarsh

template washenconstructed in an easterly direction fr@ma85+88 toSta92+00 while repairs

were being conducted on nalpla wasnoi stadin the nbrihkest. W1
corner around&tas50+00 but they were concerned about material flowing out through the breach

in the primary dike.

While the contractor was able to commence marsh fill construction earlier by placing the outfall
at Sta85+88 and pumping to the egste increased elevation due to #eumulatiorof material

in the center of the footprimaused delayahen filling areas west of Sta 85+88. The Contractor
had to suspend filling operations to allow the western fdlhaio drain becauséd slurrywas
impededfrom dewatering due to the material that waeviously placedn the center of the
marsh fill area Water pooled at the west corner of the project and overtopped the primary dike
at the sheet pile wall, causingarsh fill operations tbe suspendegeriodically

PostConstruction Survey of thaitial Fill Sourcefor the Primary Dike

To document the excavated depth of the initial fill source (flotation channel) for the primary
dike, postconstruction surveys dhe fill source should be considered. It is recommended that
surveys be collected along the centerline of the initial fill source, and cross sections along marsh
pay profile lines extending approximately 100 feet beyond the northern limit of the pdikary

toe of fill and south of the initial fill source top of bank. To avoid increases to the overall project
costs, these should be required as conditional check surveys and not certified surveys in order to
minimize costs. The specifications should esttitat this survey will not based for payment
purposes.

This survey data would allow analysis of the-tpifill ratio experience during construction of

the primary dike. In addition, the data would allow for more representative estimategoef pit

fill and pitto-pay ratios associated with marsh construction. For this project, the estimated
volume of marsh fill placed included the material placed to construct the primary dike to account
of the initial fill source excavated, but not documented by thesmpreconstruction surveys.

The ratio would be beneficial during the design of future restoration projects. The data would
alsoprovide useful information for understanding future settlement of the fill because settlement
is related to the lifheight. If the fill source was dredged deeper than the permitted depth then
more settlement would be expected and vice versa. Lastly, it would allow for determination of
permit compliance of excavation within the fill source, though this is less impbeaase the
channel is back filled.

Pay on the Cut

Payment for beach and marsh construction was based on the quantity of material removed from
the borrow arem During the construction of the beach fill area, two permit modifications were
executed taviden or extendthe beach templatePayment on the cut allowed greater flexibility
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during the transition of the widenedtendedoeach fill area Thequantity of material placed
within the tapes was not requiredo be surveyedor paymentand allowed fo a continuous
transition Payment surveys within the borrow area were conducted as normal and the additional
guantity of excavated material needed to perform the permit modificatiaesaecounted fo
accordingly.

Additional material wassoadded atlie western portion of the beach, between approximately
Sta76+00 andSta55+00. This section of beach had started to erode and additional fill volume
was available within the borrow aredhe contractoreplaced il eroded from the template.
The paymen methodallowed thecontractor to place as much materialpassiblewithin the
templatewithout requiring an updatgare-construction survey of the eroded section of beach.

Payment on the cut encouraged the contratidill the beach and marsh fitemplatesto the
upper tolerance to cla as much materidbr paymentas possible. Consideration should be
givento this possibilitywhen designing the beach and marsh fill elevations as the contractor is
likely to build to the upper tolerance.

Paymenton the cut reduces the risk placed on the contractor to accurately predict a cut to fill
ratio during the bidding proces®ecreasing theisk on the contractoshould provide a lower

unit cost For boththe beach and marsh fill areathe observed cuo fill ratios werelower than

the design ratiggesulting in a savings to the Statéor the beach fill area, a cut to fill ratio of
1.38 was observed compared to tlesign ratio of 1.5.1f the contractor had based thaantity

of material removed fro the borrow arean the design cut téll ratio of 1.5, an additional
247,378 cy of material would have besstimated to be dredgém the beach fill borrow area

to achievethe bid quantity At a unit cost of $7.85 per cubic yard, the ta@ed orthe beach

fill area by using payment on the cut was $1,941,917. Similarly, a cut to fill ratio of 0.69 was
observed for the marsh fill area compared to the design ratio of 1.5. An additional 1,667,788 cy
of marsh fill material would have beestimatedo have been dredgdéam the borrow ared a

1.5 cut to fill ratio was utilized. At a unit cost of $3.25 per cubic yard, the total saved on the
marsh fill area bwtilizing payment on the cut was $5,420,311.

Sand Borrow Area

A permit modification wagerformedto the sandborrow area layout. The original permit
application was based on a survey conducted in August 20B8.contractor (Weeks Marine)
performed a preonstruction survey of the beach fill borrow area and submitted this data on
March 3Q 2012 It was determined that there wagproximately 1.7M cubic yards less material
within the beach fill borrow area compared to the August 2008 conditidnslifference in
elevation of up to 2.4 feet between the August 2008 and@rstruction surweconditionswas
observed

The dredge cut depth of the entire beach fill borrakga was loweretly 2 feet. The permit

modification increasd the beach fill borrow area volume @approximately1,684,000 cubic
yards. No changes to the horizontal limité the borrow areavereproposed.No changesvere

proposed to the marsh fill borrow area either.
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Maximum Depth of Equipment of Dredge Cutterhead

During excavation with the cutterhead dredge, equipment was allowed to extend up to 3 feet
below the permittecgxcavation depth. Throughbconstruction of the beachVeeks Marine
indicated that approximately Oté 1 fod of material was being left behind due to the restrictions

of the maximum depth of equipment. The project managers and dredge captainshadthed
borrow areacould be more completely excavatedht cutterhead wasegumitted to extended
deeper thathe maximum depth of equipment specified in the plans.

Consideration should be given when designing the borrow areas and the respective maximum
depth of equipmentA permit modification was executed to allow theterheado extend 4eet

below the permitted excavation depth reducethe volume of material that remained in the
borrow area. This would maximize the volume of material remowad the permitted borrow

areas and improve the sediment management for future projdoisever, the depth that the
cutterhead may be lowered beneath the sand must be balanced against the risk of introducing a
higher percentage of fines (silts and claypithe beach fill.

Allowing equipment to extend 4 feet beneath the maximum depth of equipment may be more
appropriate. However, strict controls must be enacted on the beach. Even witlfothie 3
allowable maximum depth of equipment, the cutterhead babetraised because it started
dredging stiff clays.

Submerged Pipeline Leak

Weeks Marinedocumented onsubstantialsubline leak (E 3589781, N 201044) on July 23,
2012. Weeks Marineprovided subline leak survey data on 7/23 and 8/3. CPE calculated a
volume of material contained in the mound due to the subline leak of approximately 8,687 cubic
yards. The volume of 8,687 cubic yards was deducted from the final volumes excavated from
the beaclill borrow area.

Future specifications should require @05oot wide pre-constructionsurvey of the pipeline
corridor. A postleak survey should then be conducted on a grid pattern and extend at least 50
feet beyond the edge of the mound.

Nesting Birds

Least Terns were observed within the beach and marsheflsavhilebeach filloperations were

being conducted WeeksMarine was instructed to restrietccess to the areas in the vicinity of

the observed nestsNests within the marsh fill areaere staked and 800 foot bufferwas
maintainedaround the nestsWeeks Marineconduced abatement procedures within the marsh

fill area by performing patrols a minimum of twice daily and installing tangle guard bird repeller
ribbon to deter birds from nesting within the project limits during constructiédatement
procedures were not conducted within the beach fill area as the nests were located in previously
accepted sections. No nests were observed immediately prior to the commencement of marsh fill
operations.
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Sand Fence

There were numerous discussions regardireg interpretation of the specifications associated
with installation of the sand fence. To limit ambiguity, it is recommended that typical drawings
be included in the construction plans depicting the specification requirements.

12.Construction Change Omders

Change Order #1 December 20, 2011

Change Order #1 was intended to adjust the project quantities when the bid template was
overlayed on theOctober 2011pre-construction survey. The quantities adjusted included the
beach and dune, n&r and primar dike. The beach and dune filugntity was increased from
1,738,500 to 2,130,00fubic yards at a unit cost of $B.8er cubic yard. The marél quantity

was reduced from 3,058,500 to 2,379,@00ic yards at a unit cost of $3.@6r cubic yard. Té

length of theprimary dike was reduced from 8,600 to 8,3B@ar feet at a unit cost of $1500

per linear foot. The change order did not result in a change in unit costs, but the change in
guantities resulted ira $857,40000 increase in total projectost from $28,551,64@0 to
$29,409,04®M0. Due to theoverall decrease in thquantities,no change was made to the
contract time.

Change Order #2 February 20, 2012

Change Order #2 was intended to adjust the project quantities when the primaat thike
eastern end of the project footprint was shifted to the west to tie into the existing marsh
vegetation. The quantities adjusted included the marsh and primary dike. The marsh fill
guantity was reduced from 2,379,000 to 2,343,000 cubic yardsrat eogt of $3.25 per cubic

yard. The length of the primary dike was reduced from 8,550 to 8,560 linear feet at a unit cost of
$150.00 per linear foot. The change order did not result in a change in unit costs, but the change
in quantities resulted in $115,500.00 decrease in total project cost from $29,409,040.00 to
$29,293,540.00. Due to the overall decrease in the quantities, no change was made to the
contract time.

Change Order #3 May 25, 2012

Change Order 3fincorporated an extension of projecmpletion date andnadjustnent tothe
beach and dune fill quantityAn additional 540,000 cubic yards of beamhd dune fill wa
added to the projeciThe beach fill templatevasrevised to contain the additional materidhe
beach dune crest eldgi@ wasincreased from +6.feet, NAVD to +7.0 feet, NAVOrom Sta
101+50to Sta 140+00 The constructed shorelingas extended seaward by 125 feethe
landward toe of fillkemainedn its previous location requiring the landward dune crest, seaward
dune crest, break in slope and seaward toe of fill to be shifted seaward (south).

The beach and dune filugntity was increased from130,000to 2,670,000 cubic yards at a unit
cost of $7.85 per cubic yardThe change order did not result in a changenit costs, but the
change in quantities resulted in a4,#39000.00 increase in total project cost from
$29,293,540.0@0 $33,532540.00. The contract time was increased by 98 da@entract time
wasextended from September 10, 2012 to December 17, ZMigty-sevendayswereadded to
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allow time to pump the increased beach fill volume and 61 deys added due to weather
delays encountered through May 15, 2012 (pet9%:P

Change Order #4 October 11, 2012

Change Order #4ncorporated an extension pfoject complabn date,an adjustment to the
beach and dune filind sand fencguantites, posthurricane Isaac surveyand the plugging of a
breach in the beachdm Sta50+00 to 57+00, and Sta 70+00 to 73+0the change in project
quantities resulgk in a $994,209.49 increase in the total contract cost from $33,532,540.00 to
$34,526,749.49.

The purpose of this change was to create a <c
disposal project to avoid loss of sand from the designed beachhatgap between the two

projects. The change also documented conditions following Hurricane Isaac and addressed
damages caused by Hurricane Isaac, including the closing of the breach in the primary dike,
augmenting the beach plug, restoring dune elevdatoaverwashed areas, and repairing and
replacing sand fence.

The contract time was increased by 17 days. The contract time was extended from December 17,
2012 to January 3, 2013Nine days were added to allow time to pump the additional sand
guantity whle 8 days were added due to delays caused by Hurricane Isaac.

The beach fill volume was increased by 74,745 cubic yards from 2,670,000 cubic yards to
2,744,745 cubic yards.The beach fill template was extended to Sta 150+00 to contain the
additional magrial. The beach dune crest elevation was decreased from +7.0 feet, NAVD to
+4.0 feet, NAVD commencing east of Sta 130+00. The landward toe of fill was revised to tie
into the existing vegetation, requiring the landward dune crest, seaward dune eastinbr
slope and seaward toe of fill to be shifted seaward (south).

PostHurricane Isaac surveys were performed to document the effect of Hurricane Isaac and
determine updated fill volumes required to construct the project.

There was a breach in the pam dike that was closed in order to construct the marsh as
originally intended. A 20@oot section of sheet pile wall was installed to close the breach.

The breach on the beach was plugged and augmented using sand overwashed into the marsh
area. Approknately 3 days of work was performed to augment the breach and address other
areas lowered by overwash. The areas that were addressed included Sta 50+00 to Sta 57+00, and
Sta 70+00 to Sta 73+00.

An additional 1,692 feet of sand fence was added to extengand fence t6ta150+00. Sand
fence damaged and destroyed during Hurricane Isaac wagplaced and/or repaired

Change Order 81 March 21, 2013
Change order #adjusted the final payment quantities to match the measured pay quantities.
The final asbuilt marsh fill volume was 1,416,481 cubic yards, a rédaocof 926519 cubic
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yardsfrom Change Order #2The cost reduction within Change Order #5 for marsh fill was
$3,011,186.75 applying unit cost of $3.25 per cubic yard

The final primary ke length was 8,545 feet, a reduction of 55 feet from the bid quamiityl 5
feet within Change Order #5The unit cost for primary dike was $150.00/ linear foot. Thus the
reduction in cost within Change Order #5 for the primary dike was $2,250.00.

Change Order #5 reduced the contract amount by $3,013,463.75. Following Change Order #5,
the final contract amount was $31,513,312.74.

13. Construction Field Adjustments

Field Adjustment #1 December 22, 2011

Field Adjustment #ZXevisedthe location of theccess route from Belle Pass to the eastern limit

of the project area. The route had to be shifted north to account for shoreline recession.
Specifications SPL1, TS30 and EF6 had to be revised.

Field Adjustment #2 February 17, 2012

Field Adjustmat #2 changed a settlement plate location asséilement platelesigned at Sta
120+00, Rng 1+86 vsalocated outside of the primary dike that Weeks Marine, Ind. ha
constructed. The settlement platevas relocated to the center of the flotation chanreb&a
119+00, Rng-1+00.

Field Adjustment #8 May 4, 2012

Field Adjustment #3 revised specification-257 to allow grade stakes used in the marsh area

to be composed of cane polastead of metal conduitThe field adjustment was in response to

Weels Marine’'s request t hat cane poles abhde wused
marsh fill area

Field Adjustment #4 May 17, 2012

Field Adjustment #4 changed a settlement plate location des@gn&th 120+00, Rng 7+04
within the proposed dunediprint to Sta 119+66, Rng 7+08. This change was made due to an
inadvertent survey error during placement of the settlement plate.

Field Adjustment #5 May 17, 2012

Field Adjustment #5evised specification T-84.1to changehe overlap distance betweére
bathymetric survey and rod survey to a minimum of 25 fd&tie to safety concerns, Weeks
Marine requested a shorter overlap distance to avoid putting survey personnel and RTK
equipment at risk while performing the redrvey shots in the surf zone.

Field Adjustment #& September 27, 2012

Field Adjustment #6evised specification T-80.4. The State directed Weeks Marine to scrape
sand overwashed during Hurricane Isaac from the overwash fan back into the beach fill template
in order to reestablish ¢éhdune elevation. Weeks Marine was allowed to excavate to a maximum
depth of-10 feet, NAVD in order to efficiently perform this work. This work was performed
under Change Order #4.
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The areas from which the sand was removed to perform this workavabeendeeper than the
surrounding marsh fill areas, specifically in the area between Sta BM&08ta 60+00. Weeks
Marine wasadvised that the thicker marsh fill section (lift height) may result in greater
settlement. Therefore, Weeks Marigenstructeda higher initial lift height in this area
compared to other sections of the marsh in order to meet the design grade of 3.0 feet, NAVD.
Given that this area previously breached, the State peditiat Weeks Marine err on the side of
placing material sgjhtly higher in this area. The upper tolerance for the marsh fill is €815 f
NAVD and the State requestdtht WMI be as close to this elevation as possible after tua$0

wait period.

14.Requests for Interpretation

Request for Interpretation #1May 20, 2012

Request for Interpretation #&queste® changes to T-82.2.2.3 The first proposed change was

to use electro galvanized coated staples to attach the fence posts to hold it in place until it is
wrapped with wire. The request was granted prded that the fence was tied to the posts as
required by the specifications to be eligible for payment. The second proposed change was to
use electro galvanideplated staples with barbs to attach the fence to the fence posts instead of
wrapping wire aroud it. This request waslenied andhe fence was required to be tied to the posts

as detailed in the specification3he third proposed changesto use a different tie wire to splice

the fence sections and to attach them to the pd$iis. request wadenied andhot dipped galvanized

wire was required by the specifications.

15. Pipeline and Other Utility Crossings
Please see the construction plans sh&&t21 and 22f 24 for the location and description of

pipelines and other utility crossings withithe project footprint. The table below provides
contact information for the associated pipeline and utility crossing representatives.

Table 8
Pipeline and Utility Company Representatives
Company Rep. to Contact Phone
Chevron Pipeline Mark Bouzigard (985) 396-3508
(985) 637-9463
Williams Gas Pipeline Diana Casalena (225) 654-2047
Tennessee Gas Pipeline Mike Bryan (985) 223-6123

16. Safety and Accidents

No accidents were reported or observed.
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17.Additional Comments Pertaining to Construction, Completed Project, etc.

The material placed on the beawd a slightly higher silt content than expectdthe average
beach fill grain size based on samples cidld and analyzed by CPE is Orhin witha 11.P6
silt content. The mateial placed within the marsh fill matched expectations.

18. Significant Construction Dates

Table 9
Significant Construction Dates

Construction Iltem

Date

Bid Opening

Construction Contract Awarded

Notice to Proceed

Pre-Construction Conference

Start of Primary Dike Construction

Start of Settlement Plate Installation

Start of Beach and Dune Construction
Completion of Primary Dike

Start of Sand Fence Construction
Completion of Settlement Plate Installation
Completion of Beach and Dune Construction
Start of Marsh Construction

Completion of Sand Fence Construction
Completion of Marsh Construction
Substantial Completion

Final Acceptance

July 14, 2011
August 26, 2011
September 9, 2011
September 21, 2011
December 31, 2011
January 20, 2012
February 20, 2012
March 24, 2012
May 7, 2012

May 15, 2012
August 19, 2012
September 10, 2012
November 5, 2012
October 23, 2012
November 26, 2012
March 12, 2013
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