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Preface

This report includes monitoring data collected througkecember 2016 and annual
Maintenance Inspections through May 2017. HRiehafalaya Sediment Delivery (AT2)
project is federally sponsored by tNational Maine Fisheries Service (NMF&nd locally
sponsored by the Coastal Protection and Restoration Authority of Louisiana (CPRA) under
the Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA; Pawlil01

646, Title 1l). AT-02is listed on tle 2" CWPFRA Priority Project List (PP402).

The2018report is the8™ in a serieof OM&M reports since the end girojectconstructionin
March 1998 and is the finamanuscript written for the AD2 project This Operations,
Maintenance, and MonitorgnReport as well asarlierrepors Rapp et al. 2001Curole and
Babin 201@) in this seriesare posted on the Coastal Protection and Restoration Authority
(CPRA) website athttp://cims.coastal.louisiana.gov/DocLibrary/DocumentSearch.asipot

on the official CWPPRA website dtttp://www.lacoast.gov/new/Projects/Info.aspx?num=AT
02.

l. Introduction

The Atchafalaya Sediment Delivery (AJ2) project is a sediment diversion and marsh
creation restoration project located inside the Atchafalaya Delta. The dregeuatithin the
Louisiana Department of Wildlife and Fisheries (LDWF) adstered Atchafalaya Delta
Wildlife Management Area (WMA) and is positioned approximately 29 km (18 mi) south of
Morgan City in St. MaryParish, Louisian@Figurel). The ATF02 project is situated directly
across the Atchafalaya River from the Big Islanthikg (AT-03) project(Figures 1 and 2)

and was placed along East P&mgure 3). The project is bounded on the north by Mile
Island, the west by East Pass, and to the east and south by the Atchafalayd&a#yil-02
project area consists of 833 hgl@2 acres) of fresh marsh, scrsirub, wetland forested,
beach/bar/flat, submerged aquatics, and open water hdbitaise3).

Atchafalaya [Rlta growth was originated in 1952 with thieposition of prodelta clay
sedimeng into Atchafalaya Bay. The agaptationof prodelta clay continued until 1962 when
distal bar sediments (interlaminated thin sands, silts, and clays) began to accumulate on the

bay bottomand form an embryonic subaqueous deltB.y t he early 197060s

distributary mouth bar sedents began to aggrade tAéchafalaya RiveiAtchafalaya Bay
interface and establish subaerial ratthnnel bar and levee faciesf Heerden and Roberts
1980 van Heerden and Roberts 1988; van Heertesl. 1991;Roberts and van Heerden
1992; Majersky et & 1997;Roberts 1998 The substantial floods of 1973, 1974, and 1975
hastened the emergence of thabaerialdelta through thdrictional deposition of larger
grained sediments These deposits were formed intdiéurcating network of miechannel
barsand secondary and tertiary distributary channeBBuring this time, seaward channel
elongation and bifurcation were the geological mechanisms governing delta gr@mth (
Heerden and Roberts 198an Heerden anBoberts 1988; van Heerdemnal. 1991;Robets

1
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and van Heerden 1992; Roberts 1998Due to these mechanisms and the large discharge
flowing through East Pass, this distributary experienced considerable subaerial expression in
the early 19706s. I n this periodlandinthe api d
Atchafalaya Delta expanded at a rate of 525 ha/@9{lacres/yr) (van Heerden et al. 1991).
Moreover, van Heerden et al. (1983) documented that 27% of the Lower Atchafalaya River
discharge flowed through East Pass from 1979 to 1981. A%é6, channel abandonment

and lobe fusion became the dominant geological processes forcing delta growth. These
processes are initiated when subaqueous bars form across tertiary channels leading to
deposition of fine grained sediments, channel narrowingd,labe fusion\{an Heerden and
Roberts 1980; van Heerden and Roberts 1988; Heerden et al. 199Roberts andvan
Heerden 1992; Roberts 1998 van Heerden et al. (1991) reported that the rate of land
creation in the delta slowed to 193 hal/yr (477 dgrgfrom 1977 to 1991, a period dominated

by channel abandonment and lobe fusi@ince this early period of subaerial delta growth,
spring floods have arisen along the Atchafalaya River in 1979, 1983, 1984, 1993, 1997
(Trotter et al. 1998), 20012008 and 2011(DeHaan et al. 2032 Moreover, sediment
depositionand subaerial lobereation in the Atchafalaya Deltgenerally occur during the late
winter and spring when river stages and discharges are higfikest overlying distributary

mouth bar facies the Atchafahya River 2ltaconsists of approximately 60 sand and have

been estimated to (80 m (9.8 ft) thicKMajersky et al. 1997; Roberts 1998).

The construction and maintenance of the Lower Atchafalaya River Bay and Bar navigation
channel, with extends the entire length of the Lower Atchafalaya River and Atchafalaya Bay
into the Gulf of Mexico, is slowing sedimedeposition and subdat lobe creationn the

Lower Atchafalaya River Bita and providing a path for sediment transport into th &

Mexico (van Beek 1979; Roberts 1998). The Lower Atchafalaya River Bay and Bar
navigation channel was initially constructed1939 to a depth of 61 (10 ft) and a width of

30 m (100 ft). This navigation channel was expandeds@resent dimengis [6m (20 ft)

deep by 122 m (400 ft) wide] in 1974 and has been sustained through annual maintenance
dredging (Penland et al. 1996; Penland et al. 199&pproximately, 12,232,880n%/yr
(16,000,000 yd/yr) of sediments are dredged annually fromltbever Atchafalaya Rive(the
Atchafalaya River south of Morgan City, LA) maintain thd_.ower Atchafalaya River Bay

and Bar navigation channéMashriqui et al. 1997) To dispose of this large volume of
sediments, dredged materials have been used to cdnslarcds along the edges of the
navigation channel. These artificially built islands have h@aned at considerably higher
elevations than the naturally creatgeltaic lobes \fan Beek 1979Sasser ah Fuller 1988;
Penland et al1996; Penland et al.997). Creation of dredge material islands in the
Atchafalaya RiveDelta began in 1974 with the expansion of the Lower Atchafalaya River
Bay and Bar navigation channel. During the period from 1974 to 1987, the vast majority of
dredged materials were pkd on the western banks of the leswAtchafalaya River Bita.
However since 1987, large amounts of dredged materials have also been deposited along the
eastern banksf the Atchafalaya River &lta (Penland et al. 1996; Penland et al. 1997). As of
1996, 72% of the total areaf the Atchafalaya River &lta was created by deposition of
dredged materials while only 28% of the total area was created through natural processes
(Penland et al. 1997).
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The naturally created deltaic lobe islands of the Lowerd&fiaya River are generally
composed of fresh marsh and mudflat habitats (Penland et al. 1996; Penland et al. 1997).
Johnson et al. (1985) documented the initial colonization and spatial distribution of the
naturally created Lower Atchafalaya River didtbbbe islands as consisting ofSalix nigra

Marsh. (black willow) association on the higher elevated upstream end of the lobe islands, a
Typha latifloiaL. (broadleafcattai) association at intermediate elevatioasd aSagittaria

latifloia Willd. (broadleafarrowheadl association at intermediaéad lower elevationsLater

surveys showed increases in species diversity and reductions in vegetative cover in the plant
community on these deltaic lobgSasser and Fuller 1988; Shaffer et al. 1992)contrast,

the vegetative communities anany of the constructetslands differ from the naturally
created islands due to placement of dredged material at higher elevations than the deltaic lobe
islands. The vegetative comnitigs on thesaslands are mainlgomposed wetland scrub

shrub, wetland forested, and bare ground habitats (Penland et al. 1996; Penland et al. 1997)

The formation of subaerial and subaqueous bars at the upstream end of two tertiary
distributaries of East Pass has inhibited river diggd#o portions of the eastern Atchafalaya
Delta. The establishment of a subaerial bar at the head of Natal Channel in 1989 has
obstructed sediment transport and partially fused the channel while the creation of a
subaqueous bar on the upstream end ofti@as?ass has disrupted sediment transport
(WoodwardClyde 1992). Since the shoaling at the head of Natal Channel and Castille Pass
has reduced river discharge asetliment transport, delta growth has been minimized at the
mouth of both distributaries #n Heerden et al. 1991 The rate of subaerial land growth
inside the AT02 project area has been estimated to be 4 ha/yr (9 acres/yr) from 1956 to 1978
and 3 halyr (8 acres/yr) from 1978 to 1990 (Barras et al. 1994).

The Atchafalaya Sediment DeliverfAT-02) project will attempt to enhance sediment
transport and delta growth in tleastern delta by restoring Natal Channel and Castille Pass to
functioning tertiarydistributaries anatonstruting dredged material islands with sediments
excavated from tls® channels The following summary was attained from Mayer 1998
Natal Channel (NC) was reestablished by dredging a 1,829 m (6,000 ft) channel over its
former waterourse. At the mouth of NC, this tertiary distributavgs bifurcated into two

457 m (1,90 ft) branchegFigure4). Castille Pass was reestablished by dredging a 610 m
(2,000 ft) channel (CPC) at the head of the pass removing the subaquegtigurad). The
channels were dredged to a depth2fm (10 ft) NGVD 29. The materials dredgémm

these channels were placed into Disposal Area 1 (DEdha (48 acres)Disposal Area 2
(DA2) [28 ha (70 acres)Disposal Area 3 (DA3)17 ha (47 acres)Disposal Area 4 (DA4)

[38 ha (95 acres)jand the Castille Pass Disposal Area (CP[8\ha Q1 acres)|Figure4).
Earthen containment dikes were constructed for DAL, DA2, and DA3 at a 0.9 m (3 ft) NGVD
29 elevation. No containment dikes were constructed for DA4 and CPDA. The DAZ2
containment dike breached during construction increasing te@tthe disposal area by 8 ha

(20 acres) (V. Cook, OCPR, pers. comm.). Two 305 m (1000 ft) earthen jetties were installed
at the head of NC to alleviate shoaling in this locaffeigure4). Construction of the AD2

project began on January 25, 1998 avas completed by March 21, 1998. The Big Island
Mining (AT-03) project is a similar sediment diversion and marsh creation project in the
Atchafalaya Delta that was constructed simultaneously with th@2Aproject in 1998.
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Il. Maintenance Activity

a. Project Feature Inspection Procedures

The purpose of the project inspections of the Atchafalaya Sediment Delivery Proje@R)AT

are to evaluate the ostructed project features, identify any deficiencies and prepare a report
detailing the condition of such features and to recommeneative actions needed, if any.
Should it be determined that corrective actions are needed, CPRA shall provide,rin repo
form, a detailed cost estimate for engineering, design, supervision, inspection, construction
contingencies, and an assessment of the urgency of such regnstographs fothe
inspection are located in Appendix A A-10).

An inspection of the Athafalaya Sediment Delivery Project (AR) was held on May 17th,

2017 under partly cloudy skies and warm temperatures. In attendance were Ben Hartman and
Glen Curole of CPRA, Richard Hartman of the National Marine Fisheries Service (NMFS),
and David LeBanc with the Louisiana Department of Wildlife and Fisheries (LDWH)e
attendees met at the Berwick Public Boat Launch in St. Mary Parish. The inspection began at
approximately 9:00 a.m. and ended at 11:30 a.m.

b. Inspection Results

Inspection of theAtchafalaya Sediment Project (AJ2) began at the head of Natal Channel
near East Pass and proceeded downstream to the fork near the Atchafalaya Bay. We did not
have problems traveling the length of Natal Giedrby boat but the water depthecame very
shallow along he lower reaches of the west forkhe current bathymetric da{@016 survey)

show that thevater depthsaveshifted thechannel centerlineThe aquatic vegetation in the

bay on both sides of the east fork channel had extensive andeppeared to be healthy.

After traveling Natal Channel, we proceeded back upstream to an existing northeast tributary
channel extending northeast near Sta. 55+00 of Natal Chawweetall this channel th&lE
Diversion Channel. The 2016 survey data shaWwat this channel has a ceritee depth of
approximately 1.8 m (6.0 ft). Without earlier current bathymetric data, it is diffilt to
determine ifsubstantiathanges in channel contowscurred since 2008-However, the 2016
survey dataand the 2017 ingztion bothprovide evidenceshowing that the NE Diversion
Channelis capturing a percentage of the Natal Channel flow and currently has a relatively
deep centerline.

Inspection of the Castille Paghannel began at the junction witast Pass and procesed
dowrstream toward#\tchafalaya By. The latest survey datavailable werecollected in
2016. This dateevealed tht the water depths at the junction of Essd Castille Passswere
around2.7 m (9.0ft) deep and became shallower as it proceedecdhstogam towards the bay.
Using the survey data arttie 2017field inspection, it wasdetermin@ that the channel
geometry ofCastille Pas€hannel has deepened since 2008

8

e 2018 Operations, Maintenance, and Monitoring ReportAtchafalaya Sediment Delive(xT-02)



C. Maintenance Recommendations

i. Immediate/ Emergency Repairs
None

ii. Programmatic/ Routine Repairs
None

d. Maintenance History

Since the completion of the Atchafalaya Sediment Delivery-Q&YProject in March 1998,
there were no maintenance dredging or marsh creation efforts proposed or undertaken.

[l Operations Activity
a. Operation Plan
None
b. Actual Operations
None

(o
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V. Monitoring Activity

Pursuant to a CWPPRA Task Force decision on August 14, 2003 to adopt the Coastwide
Reference Monitoring SysteivetlandCRMSWetland$ for CWPPRA, updates were made

to the AT-02 Monitoring Plan to merge it with CRM®/etlandsand provide more useful
information for modeling efforts and future project planning while maintaining the monitoring
mandates of the Breaux Act. Ther@ieeCRMS site located in the project area, CRMS6304.
This ste was added to th@ojectareaon July 30, 2009

a. Monitoring Goals

The Atchafalaya Sediment Delivery (AJ2) project will attempt to enhance sediment
transport and delta growth in the eastern delta by restoring Natal Chadneastille Pass to
tertiay distributaries andconstruting dredged material islands with sediments excavated
from these channelsThe objectives of this project ate restore Natal Channel and Castille
Pass to functioning tertiary distributary channels thereby enhancing teen®ysttural delta
building potentialand toutilize dredged material from the dredging of Natal Channel and
Castille Pass to create delta lobe islands suitablestablishment of emergent marsh

The specific measurable goals established to ealthat effectiveness of the project
are:

1. To increase the distributary potential of Natal Channel and Castille Pass by
increasing their crossectional area and length.

2. Create approximately 92 ha (230 acre) of delta lobe islands through the
beneficid use of dredged material at elevations suitable for emergent marsh
vegetation.

3. Increase the rate of subaerial delta growth in the project area to that measured
from historical photographs since 1956.

b. Monitoring Elements

The following monitoring EEments will provide the information necessary to evaluate
the specific goals listed above:

Elevation

Topographic surveys were employed to document elevation and volume changes inside the
Atchafalaya Sediment Delivery (AU2) project disposal areas. Rmenstruction (March

1998) and abuilt (May 1998) elevation data were collected using cross sectional survey
methods (500 ft intervals) with a centerline profile. Five disposal areas (DA) were surveyed
during the preconstruction and aluilt periods (DA, DA2, DA3, DA4, and CPDA).

M@ 10
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Subsequent posonstruction topographic surveys were conducted without a centerline profile
and DA2 and DA3 were not surveydde tobudgetary constraintsThese postonstruction
surveys vere performed irMay 2008and Octoler 2016 All survey data were established
using or adjusted to tie in witthe Louisiana Coastal Zone (LCZ) GPS Netwaakcoastal
primary and secondary benchmark network maintained by CPRA (CPRA 2016)

The March 1998, May 1998Mlay 2008 and October 2016urvey data were fprojected
horizontally and vertically to th&niversal Transverse Mercatorap projectiofUTM), the
North American Datum of 198@NAD83) horizontal datumand theNorth American Vertical
Datum of 1988 NNAVD 88) vertical datum in meters using Corps&osoftware. The re
projected data were imported into Aliew® software for surface interpolation. Triangulated
irregular network models (TIN) were produced from the point data sets. NextINhe
models were converted to grid models (2.8 eell size), and the spatial distribution of
elevations were mapped. The grid models were clipped to th@2Adisposal area polygons
to estimate elevation and volume changes within the fill area.

Elevation changes frolMarch 1998May 1998 May 1998May 2008 andMay 19980October
2016were calculated by subtracting the corresponding grid models usihggtiteDetection

and RangingLIDAR) Data Handler extension #frcView®. After the elevation change grid
models were generated, the spatial distribution of elevation changes in {82 disposal

areas were mapped in half meter elevation classes. Lastly, volume changes in the disposal
areas were calculated in cubic meters’)(msing the Cut/Fill Calculatofunction of the

LIDAR Data Handler extension of ArcViélv Note, these elevation and volume calculations

are valid only for the extent of the survey area.

Bathymetry

Bathymetric surveys were employed to document sedimentation patterns in the Atehafalay
Sediment Delivery (AT02) dredged tertiary channels. Rxanstruction (March 1998) and-as

built (May 1998) elevation data were collected using cross sections spaced 100 ft apart and
centerline profiles. Natal (NC) and Castille Pass (CPC) channelsswereyed during the
pre-construction and asuilt periods. Subsequent pasinstruction bathymetric surveys were
conducted using 500 ft intervasdcenterline profiles. These pesbnstruction surveys ave
performed inMay 2008 and October 2016 The increase in transect spacing from -pre
construction/afhuilt to postconstructiorwere due to budgetary constraints. All survey data
were established using or adjusted to tie in wifté Louisiana Coastal Zone (LCZ) GPS
Network (CPRA 216)

The March 1998, May 1998lay 2008 and October 20168urvey data were fprojected
horizontally and vertically to the UTM NADS83 coordinate system and the NAVD 88 vertical
datum in meters using Corpséorsoftware. The rgrojected data were imported into
ArcView® software for surface interpolation. TiNodelswere produced from the point data
sets. Next, the TIN models were converted to grid models (2®linsize), and the spatial
distribution of elevations were mappedhelgrid models were clipped to the AP dredged
channel polygons to estimate elevation and volume changes within each channel.

11
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Elevation changs from March 1998/ay 1998 May 1998May 2008 andMay 19980October
2016 were calculated by subtracting the responding grid models using the LIDAR Data
Handler extension of ArcViefv software After the elevation change grid models were
generated, the spatial distribution of elevation changes in th@2Adredged channels were
mapped in half meter elevation das. Lastly, volume changes in the dredged channels were
calculated in cubic meters fnusing the Cut/Fill Calculator function of the LIDAR Data
Handler extension of ArcVieW Note, these elevation and volume calculations are valid only
for the extent bthe survey area.

Vegetation

Vegetation stations were established in the Atchafalaya Sediment Deliver§2(Adroject
area to document species composition peccent cover over time. Randonots were
placedin DAL, DA4, and the CPDAFigure5). Vegetation data were collected in October
1998 (5 months postonstruction), October 2000 (2.5 years pmmtstruction), and October
2007 9.5 years posbnstruction) via the sergjuantitativeBraunBlanquet method (Mueller
Dombois and Ellenberg 197&awye and KeeleiWolf 1995; Barbour et al. 1999 Plant
species at each station were identified, and cover values were ocularly estimated using Braun
Blanquet units (MuelleDombois and Ellenberg 1974) as described in Steyer et al. (1995).
The cover classegsed were: solitary, <1%-3%, 625%, 2650%, 5175%, and 76100%.
After sampling the plot, the residuals within a 5 m (16 ft) radius were invent@&iglteen

(18) stations were sampled in 1998 using & flot size, 24 stations were sampled in 2000
usng 1nfand 4n plot sizes, and 24 stations were sampled in 2007 using aldhsize.

No reference area was established to compare vegetation communities on the naturally
occurring delta islands and the AR disposal areas. However, historical davanfLog and

Hawk Islands(19791998) were obtained frorhouisiana State University/Coastal Ecology
Institute (LSU/CEI) (Figure 5). This vegetation data were used to establish community
colonization and succession trends on a prograding delta island. STHEEI data were also
collected with the BrauBlanquet method (Muelldbombois and Ellenberg 1974) and had a

1n? plot size. LSU/CEI sampled 24 vegetation stations in 1979, 34 stations in 1980, 34
stations in 1982, and 55 stations in 1998.

Relative coveandimportance value (IVjvere calculated to summarize vegetation data. Both
these parameters were grouped digposal area and year in the project area while the
reference area was grouped by year. Relative cover represents the cover of each species as
percentage of total cover (Barbaetral 1999). An IV is calculated using a minimum of two
relative measures. The following IV formula was applied to this analysis: IV = (relative cover

+ relative frequency)/2. IV representscleaspecies relative contribution to the vegetative
community (Barbouret al 1999). Since relative cover and IV are relative measures, each
species earns a value ranging from 0 to 100.

12
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Habitat Mappin g

The u. S. Ge o | Wgtland arld Adbatic Resegréh sCenterUSGS/WARC)
obtained 1:12,000 td.:40,000 scale color infrared (CIR) aér@hotography to delineate
habitats over time. These aerial images were classified and-ipkerjoreted to perform
habitat analysis of the Atchafalaya Sediment Delivery-Q%)J project area [88%a (2181
acreg]. Preconstruction aerial photographs weaequired on December 19, 1994 and
November 24, 1997 at a 1:12,000 scale while-posstruction photographs were acquired on
November 3, 1998 (1:40,000 scale), Novemb&r 2000 (1:12,000 scalepctober 29, 2007
(1:12,000 scalefFigure6), and Novembefl3, 2016 (1:1®00 scale) The 1998 image was
obtained from LDWF at the larger scale. Aerial photographs were scanned at 300 pixels per
inch and georectified using ground control data collected with a global positioning system
(GPS) and digital ortho qu&r quads. These individually georectified frames were assembled
to produce a mosaic of the project area.

Using the National Wetlands Inventory (NWI) classification systdma, 1994, 1997, 1998,

2000, 2007, and 2016photographywere photointerpreted bySGSWARC personnel and
classified to the subclass level (Cowardin et al. 1979). The habitat delineations were
transferred to 1:6,000 scale mylar base maps and digitized. After being checked for quality
and accuracy, the resulting digital data were aayusing geographic information systems
(GIS) to determine habitat change over time in the project area. The habitat types were
aggregated into seven habitat classes for the purpose of mapping change. Habitat changes
inside the project area were caldath for the following intervals 1992997, 19941998,
19982000,19982007 and 1998016.

Subaerial and Subagueous Growth

Subaerial and subaqueous growth in the project arege qualitatively delineated by
comparingNWI habitat assessment3.hese cmparisons were undertaken for th@98 and

2007 interval and repeated for the 1998 and 2016 intervateas showing growth were
classified as either subaerial growth, subaqueous to subaerial growth, or subaqueous growth.
Subaerial growth occurred wheretbpen watefresh habitat was converted to subaerial land
(fresh marsh, upland barren, wetland forested, or wetland-sbrub habitats). Subaqueous

to subaerial growth arose when beach/bar/flat or submerged aquatics habitats were
transformed to subaeti land. Subaqueous growth transpired when the open -fxasér

habitat was changed to beach/bar/flat or submerged aquatics habitats. Once classified, these
areas were outlined using ESRI ghéles (polygon) to calculatgpatial growth in the project

area from 1998 to 200&nd 1998 to 2016.
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Pre-construction (1994 and 1997), abuilt (1998), and post
construction (2000 and 2007) photomosaics and habitat analysis of
the Atchafalaya Sediment Delivery (AF02) project area.
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Land Area Change

As previously mentioned on€RMSWetlandssite (CRMS6304) is located in the AR

project area and was used to characterize the land changes within the site over a 30 year
interval. Land area change assessments were perfamad..0 kr (0.4 mf) portion ofthe

project area at the CRMS6304 qifggure 3 to evaluate land change and to determine annual
rates of land change (Folse et al. 2018he US . Ge ol o g i Wetlahd aBduAquatecy 6 s
Research Center (USGS/WARGbtainedcloud free 30 m Landsat imageto delineatdand

and waterhabitats over time.Landsat thematic npger (TM) images were capturedon
19842010 and Landsat operational land imager (OLI) digital maps were acfpane@013

2016 These images were normalized, interpreted, proceasedyerified for quality and
accuracy using protocols established in Couvillion et al. (2017). Specifically, a modified
normalized difference watendex (mMNDWI) and supervised and unsupervised grouping
methods were used to classify areas of the imageiand or water. After the images were
interpreted, regression lines were created to show the land area change trends over time for
the site.
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C. Monitoring Results and Discussion
Elevation

The Atchafalaya Sediment Delivery (AOJ2) project disposahreas experienced volume
reductions and sediment additions since construction was completed in 1998. Elevation
change and volume distributions for the -8Z disposal areas are shownFigure7 (March
1998May 1998),Figure 8 (May 1998May 2008) and Figure 9 (May 19980ctober 2016)
Elevation grid models for the March 19@&e-constructiof, May 1998(asbuilt), May 2008
(postconstruction and October 2016 (pesbnstruction disposal areasurveys are also
providedin Appendix B (B1i B-4). Table 1 ale lists the volume changes and percentages
within the disposal areas over timélote the low elevations found inside the unconfined
disposal areas (DA4 andPDA) for the asbuilt period (Figure 7). 8591% of DA4 and

CPDA were filled to elevatiors below 4.3 m (+1.0 ft) NGVD 29 (Mayer 1998).The
confined AT02 and the Big Island Mining (AD3) DA1 and DA5disposal areas were built

to higherelevationg(Curole and Babin 20H). Approximately,385638 m? (504,396 yd®) of
sediment were deposited during cmastion in DA1,DA2, DA3, DA4, and CPDA(Figure7

and Table L In the postonstruction period, sediment volume decreased by 51% in DAL,
58% in DA4 and increased by 405% in CPRgure 8 and Table 1 Sediment volume
increased by 43,818%57,312 yd) or 23% in the disposal areas from 1998 to 2(F0gure8

and Table L These volumes and percentages are misleading because the large volume gain
in the CPDA was the result of an Atchafalaya River navigation channel maintenance event
initiated by the US. Army CORPof Engineers (USACE), which pumped more than 129,481
m® (169,355 yd) of sediments into the CPDAFigure 8 and Table L The channel
maintenance event occurred during the interval between 2002 and 2004. The total sediment
volume loss in DAland DA4 from 1998 to 2008 was approximated$,663 mi (-112,043

yd®), a-55% reduction in volumé¢Table 1) The volume loss in DA1 and DA4 correlates
favorably with the AFO3 disposal area 1 (DA1), which was condensed3yo from 198 to

2008 (Curole ad Babin 201B).

By 2016 (project year 18) alhtee disposal areasudiedexperienced volume gainghen
compared to the 2008 volume changB\1 (-31%)and DA4(-51%)displayed reductions in

the percentage of volume losses while the CP{@A3%) slightly increased its post
maintenance percenta(jEable 1) Volumes expanded by 12,615 16,500 yd) in DAL, by

6,506 ni (8,510 yd) in DA4, and by 2,441 &(3,193 yd) in the CPDAfrom 2008 to 2016
(Figure 9 and Table 1) Similar to the 1998008 intervg the combined DAL plus DA4
volume loss percentader the 19982016 interval-43%) (Table 1)followed atrendthat was
consistent withAT-0 3 6 s (-D7%0)l(Curole and Hartman 2018)A likely catalyst diving

these volume increases wHge massive floodof 2011 This flood event produced flood
stages and discharges that approached the largest Mississippi River flood events recorded
(floods of 1927, 1973, and 1993) amequired that the Morganza Flogdy be opened
causing greater discharges toduededinto the Atchafalay@asin DeHaan et al. 2012).In

the aftermath of the 2011 flood, it was determined that sedimentation increased over a large
area of the Atchafalaya Bas(falcini et al. 201p the Wax Lake Deli@a subaerialextent
expanded and elevate(Carle et al. 2015), and nitrate reduction was enhatizedigh
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inundation of the basi(Scottet al. 2014)during this flood event DAL incurred thehighest
guantity of volume gainsnd the vast majority dhis sedimentationtranspired in segments of
this disposal area that aie close proximity to NC. DA4 gained about half the volume of
DA1. This is probably a result ahe absence of a direct connectiohthis area to a
secondary otertiary distributary Tiger PasgTP) directly connects DA4a East Passvas
once a tertiary channeéut hasnarrowed and aggrade(@Figures 8 and9). ConsequentlyTP
transports considerably less discharge than NBe CPDA hadot onlythe lowest volume
gainsbut also had the highest established elevadiaetime of the flood The CPDAwas
artificially raisedto an elevatioomarginallyabove 0.61 m (2.0 fjuring the aforementioned
maintenance ever{Figure 8) Therefore, the lower sedimentation levels in this area were
likely derived from thehigher elevabn of this area The segments of the CPDA that did
vertically accretewere typically of lower elevation and were outside the influence of the
earlier maintenance event.

Table 1. Sediment volume changen?®) and percentages at the Atchafalaya Sedimentdlivery (AT-02)
disposal areagDA1, DA4, and CPDA)over time.

AT-02 Mar 1998 (Pre) - May 1998 {As-blt) - May 1998 (As-blt) -
Disposal May 1998 {As-blt) | May 2008 (10 Yr Post) | Percent Volume | Oct 2016 (18 Yr Post) | Percent Volume
Area {m3) {m3) L oss/Gain (%) {m3) Loss/Gain (%)
DA 64,864 -33,025 -51 -20,410 -3
DA4 90,261 52,638 -58 46,132 1
CPDA 31,938 129,481 405 131,922 413
Total 187,062 43,818 23 65,380 35
DA1+DA4 155,124 -35,663 -55 56,542 43
Bathymetry
The Atchafalaya Sediment Delivery (AT 2 ) projectos dredged c h:

differential sedimentation patterns since construction was completed in 1998. Although
dispropational shoaling occurred, both channels aggraded from 1998 to 2008 raising channel
contours and bedload volumes. Elevation change and volume distributions for 402 AT
channels are shown Figure 7 (March 1998/ay 1998), Figure (May 1998May 2008)ard

Figure 9 (May 1998ctober 2016). Elevation grid models for the March 1998 (
constructiol, May 1998 (asbuilt), May 2008 postconstructiof and October 2016 (post
construction) channelurveys are also provided AppendixB (B-1i B-4). Table 2 als lists

the volume changes and percentages within the dredged channels over time. Figure 10 is an
elevation grid model that displaydCo s di str i butmrmdchaneehlbasr | | nes
Approximately, 465,503 (608,854 yd) of sediment were removed frothe tertiary
channels during construction in 19@8gure7 and Table 2.

During the initial postconstruction period, sediment volume increased by 80% in NC and
101% in CPC from 1998 to 20(8igure8 andTable 3. The total sediment volume gain in
the dredged channels frd®98 to 2008 was approximately 379,057 (#95,787 yd), an
81% expansion in volum@~igure 8 and Table)2 While it appears that CPC expewed
greater shoaling than NC fdre 19982008 period, these percentages are deceivinguseca
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Figure 7. Elevation and volume change grid model from preconstruction (1998) to post

construction (1998) at the Atchafalaya Sediment Delivery (AT2) project.
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(2008) at the Atchafalaya Sediment Delivery (AT02) project.

Restaration Autherly of Lisiana
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Figure 9. Elevation and volume change grid model from aduilt (1998) to postconstruction

(2016) at the Atchafalaya Sediment Delivery (A902) project.
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Figure 10. Postconstruction (2016 elevation grid model at the Atchafalaya Sediment Delivery

(AT-02) projectshowing NGO distributaries and mid-channel bars
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very small volume 25,07m? (32,799 yd) was dredged from CPC in 1998 (Figure 7 and
Table 3. CPC only aggraded 0.70 .80 ft) and had an average channel contout.G® m
(-5.871ft) while NC aggraded 1.96 m (6.42 ft) and lmdaverage channel contour-6f59 m
(-1.95 ft) (Figures 8 and G3). None of the Big Island Mining (AD3) channels aggraded as
much as NQor the first ten year postonstruction interval (1998008) Moreover, CPC and
AT-036s secondary channel (CA) experienced
deepest channel contour (Curole and Babin Bpl0nterestingly, CPC has aggraded to its
pre-construction contour@Figures 8 and €) and volumegFigures 7 and 8) signifyig that

the CPC discharge rate wiasequilibrium with its flow field and sediment lodebm 1998 to
2008 (DuMars 2002; Mashriqui 2003; Edmonds and Slingerland 2007; Edmondsl an
Slingerland 2008Letter et al 2008 Conversely, NC is not capturing enough of the East Pass
discharge to prevent large scale shoaling and channel narroRatgrts and van Heerden
1992;DuMars 2002; Mashriqui 200 etter et al. 2008

Table 2 Sediment volume change$m?) and percentages at the Atchafalaya Sedimeridelivery (AT-02)
dredged channel{NC and CPC)over time.

Mar 1998 (Pre) - May 1998 {As-blt) - May 1998 (As-blt) -
AT-02 May 1998 {As-blt) | May 2008 (10 Yr Post) | Percent Volume | Oct 2016 (18 Yr Post) | Percent Volume
Channel {m3) {m3) Gain (%) {m3) Gain (%)
NG 440,426 353,760 80 334,312 76
CPC -25.077 25,297 101 12,036 43
Total 165,503 379,057 81 346,348 74

Subsequenbathymetric change models (192816) show that NC and CP&xperienced a
degree of bedrock erosion from 26P8L6. For this periocapproximatelyl9,448 ni (25,437
yd®) of sediments weraaturallyexcavated from NC and 13,262 (17,346 yd) of sediments
were removed from CPQFigure 9 and Table 2) All of the AT-03 dredged channels
continued to aggradand raiseheir channel contour®r the 198-2016 interval(Curole and
Hartman 2018) The AT-02 volume losses translate to 76% (NC) and 48% (CPC) infilling of
the dredged channels over the 18 year-posstruction period (1998016) (Figure 9 and
Table 2) Over the entire study period NC [1.86 m (6.10 ft] and CPC [0.34 m (1.12 ft]
aggraded resulting in 2016 channel contours0of0 m ¢2.30 ft) for NC and2.18 m (7.15

ft) for CPC. Moreover, CPC is onl¥).31 m (1.01 ft) higher than itsonstructed channel
conbour (Figures G2 and G4). The bedrock erosion in NC and CPC during the 2B0B6
interval was likely initiatecby the massive flood of 2011 (DeHaan et al. 201BPhis flood
transported courser grained sediments than some of the earlier Mississippilétiderg
events Heitmuller et al. 2016)and these sand sized sedimefitave been implicated in
expanding bedrock erosion in the Wax Lake De®aajv et al. 2013).Although the NC
sediment volume was lowered by 2016e channel volume was only redudag 4% from
2008 to 2016(Table 2) NC has considerably shoaled and narrowed since construction.
Therefore, it seems ratheurprisingthat NC continues to elongate theastfork of its
constructed bifurcatioand aggrade the michannel bar on its distaendwhile the west fork
of the constructed bifurcation is shoaliagd appears to be fusifgigure 10) However, the
NC that has emerged from the 2011 flood is narrowhasta welldefined centerline and
maintains a minimuncenterlinechannel depth capproximately-2.00 m (6.56 ft) along its
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watercourse(Figure 10) The bathymetric recordFigures 8, 9, and 10also provides
evidence showing that NC is diverting flow to a former distributary (NE Diversion) located
north of the bifurcationMan Heerde and Roberts 1980; van Heerden and Roberts 1988; van
Heerden et al. 1991; Roberts and van Heerden )1888tributing to the aggradation
downstream of the diversiauvest brk) (Letter et al 2008).This NE diversionwas shaped

into an elongated andifurcated channel and created embryonic midchannel baFigure

10). Ironically, the original project design included the NE diversion channel. However, the
channel was eliminated from the design due to a potential title conflict over property
ownership. Hence, NC has two distributaries that have formed-chahnel bars and extend
their channels seaward into Atachafalaya Bayhe NC centerline has relocated since
constructionand this adjustment seems related to the positioning of the twadiditutares
(Figure 10) Upon further review, it probably is not that surprising thia¢ two NC
distributaries areelongating and aggrading mathannel bars after the 2011 flood because
these channels were elongatimgor to the flood (Curole and Babin 2080 However, it is
notablethatthese deltaic featurasere enhanced while NC underwent considerable shoaling.
In conclusion, the crossectional area of NC has decreased whildehgths of the east fork
and the NE diversion channel hanereased since cstruction. Castille Padsas increased

its distributary potentiadince 2008&nd its channel contour and cresstional area have been
only slightly modified since constructionTherefore, the goal to increase the distributary
potential of these chanmselby increasing their crosectional area and length has been
realized at this time due to the elongatmthe east fork of NCthe elongation of the NE
diversion channelthe deepening of CPCand the formation of the michannel bas:
However, the etensive shoaling andarrowing of NCmay adversely impadhe distributary
potential of thischannel in the future Though for the preseperiod,the delta isexpanding
seaward on two fronts at the distal ends of this channel

Vegetation

The Atchafalga Sediment Delivery (AD2) vegetation data show that similar vegetation
communities inhabit the disposal areas while the historical reference area community is
different. Moreover, the similarities and the disparities in these communities appear to be
related to elevatianThe results of the relative cover and importance value (IV) anaysis
graphically illustrated in Figure 11 and Figure fb2 disposal area habitats. Th8U/CEI
vegetation dta are delineated in Figures (8lative covey and 14(1V). Note the differences
between relative cover and IV is correlated with the frequency that a speEpetates
vegetation plots. For example if a species is found in only a few plots with acdwgin

value, the species is likely to have a high reéatover value but probably will not have a
high IV. The dominant species found in the CPDA weighhorniacrassipes (Mart.) Solms
(common water hyacinthpand Colocasia esculenta (L.) Schoftoco yam). By 2007,
Zizaniopsis miliacea (Michx.) Doell & Abers. (giant cutgrass)and Alternanthera
philoxeroides (Mart.) Griseb(alligatorweed) became the dominant species. The changes in
the CPDA community are probably a result of elevation differenuasried between 1998

and 2007 (Fure 8). The dominanspecies found in DAL in 1998 welgchhornia crassipes
(Mart.) Solmgcommon water hyacinth) ar8hgittarialatifloia Willd. (broadleafarrowheagl
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B Aeschynomene indica L. BAlternanthera philoxeroides (Mart.) Griseb.
OBaccharis halimifolia L. BColocasia esculenta (L.) Schott

B Cyperus surinamensis Rottb. DEichhornia crassipes (Mart.) Solms
BEleocharis R. Br. OLudwigia leptocarpa (Nutt.) Hara
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Figure 11. Relative cover of the top five vegetation species populating the Atchafalaya Sediment
Delivery (AT-02) disposal areas from 1998 to 2007. Ocular vegetation data were grouped
by disposal area and year.

By 2007, Zizaniopsis miliacea (Michx.) Doell & Ascher@iant cutgrass) analix nigra
Marsh. (black willow) became the dominaspecies. Swssion in DAL (lgure 8) probably
was a factoinfluencing change in this disposal area. No species were dominant in DA4 in
1998 because only 5% of this disposal area was vegetated. ByQ6Fasia esculenta (L.)
Schott(coco yam) andAlternanthera phoxeroides (Mart.) Griseb(alligatorweed) became
the dominanspecies. Approximately, 74% of DA4aw vegetated by 2007. Figure 11 and
Figure 12show the similarities and the differencestiie CPDA, DAL, and DA4 vegetation
communities from 1998 to 2007 Although CPDA and DAl were inhabited by several
matching species before 2007, after 20ése disposal areas became more parallel
suggesting that the disposal of dredge materiathey USACE (kgure 8) exerted some
influence on the CPDA vegetation comnity. Conversely, DA4 exhibited many of the same
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Figure 12. Importance value (IV) of the top five vegetation species populating the Atchafalaya

Sediment Delivery (AT-02) disposal areas from 1998 to 2007. Ocular vegetation data
were grouped by dispsal area and year.

species, but this disposalkarsubsided from 1998 to 2007dire 8). All the disposal areas
experienced increases in species diversity and mean cover since 1998. The LSU/CEI
historical reference areas have different vegetatiannoonity structures than the AJ2
disposal areas. One of the fundamental differences between the project and historical data
sets is the naturally creatdéltaic lobe islands were established at &evationgSasser and

Fuller 1988; Shaffer et al. 19920hnson et al. 1985; Penland et al. 1996; Penland et al. 1997).
However, CPDA and DA4 were alssstablished at low elevations (Figure2); and their
vegetation communities do not resemble the Rodney Island historical data. Therefore, other
factors belles elevation are probably influencing these vegetation communitikes.
conclusion,vegetation data show that similar vegetation communities inhabit the disposal
areas while the historical reference area community is different.
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Relative cower of the top five vegetation species populating the Atchafalaya Sediment
Delivery (AT-02) historical reference area from 1979 to 1998. Ocular vegetation data
were grouped by year. Vegetation data provided courtesy of Louisiana State
University/Coastal Ecology Institute (LSU/CEI).
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Figure 14. Importance value (IV) of the top five vegetation species populating the Atchafalaya

Sediment Delivery (AT-02) historical reference area from 1979 to 1998. Ocular
vegetation data were grouped by year. Vegetatn data provided courtesy of Louisiana
State University/Coastal Ecology Institute (LSU/CEI).

Habitat Mappin g

The Atchafalaya Sediment Delivery (AJ2) project area experienced habitat colonization,
succession, and disturbance since construction waslemupgn 1998. Combined nosaics
and habitat maps famearly allsampling intervals (1994, 1997, 1998, 2000, and 2007) are
chronologcally arranged in Figure @&hile the2016 habitat map is displayed in Figure 15.
Additional mosaics ad habita maps aredcated in appendix @r clarity. By 1998 (asbuilt),

the project area consisted @0% submergedaquatics, 30% open wateffresh, 14%
beach/bar/flat, 11% fresh marsth% wetlandscrubshrub, and % wetland forestedand
upland barremabitats (Figure @ndTable 3. The initial postconstruction (adbuilt) habitat
change analysis of the project area (:2998) show increases in wetland secalivub
(111%) and fresh marsh (63%) habitats and decreases in beach/b&ifa) @nd open
waterfresh ¢47%) habiats(Table 4). The rapid colonizatiomf DAL with fresh marsh and
DA2 and DA3 with scrukshrub habitats is primarily due to the elevation and placement of

28

e 2018 Operations, Maintenance, and Monitoring ReportAtchafalaya Sediment Delive(xT-02) :



Atchafalaya Sediment Delivery (AT-02)

% USGS Coastal Wetlands Planning, Protection and Restoration Act
seience for a changing world 2016 Habitat Classification

Project
Habitat Class Acres
Wetland Forested 159
Fresh Marsh 620
Fresh Mud Flat == 21
. Fresh Open Water 471
g ‘ Fresh Submerged Aquatics 877
l ‘ n 4 Upland Barren - 0
: § ! Upland Scrub-Shrub [ 0
s Wetland Scrub Shrub Fresh
AS

Project Boundary

Data Information:
The habitat data were obtained from 1-meter
resolution CIR (color-infrared) digital ortho-
imagery acquired October 2016. Habitat
classes are based on "Classification of
Wetlands and Deepwater Habitats of the
United States,"(Cowardin and others 1979,
FWS/OBS -79/31) as modified for the National
Wetlands Inventory mapping conventions.
Caution is advised when comparing changes
between different dates of habitat data among
mud flat and submerged aquatic vegetation
categories. Variations in water levels and
conditions can lead to variable abilities to
delineate these classes. The data are overlaid
on the 2016 CIR aerial imagery.

Prepared by:

UsS. Depampent of the Interior Scale = 1:22.000

U.S. Geological Survey N

Wetland and Aquatic Research Center 0 0.25 0.5 Miles

Lafayette, Louisiana and I T T T NN T N N |

Coastal Protection and Restoration Authority of Louisiana LR N Mg

Thibodaux Regional Office 0 0.25 0.5 Kilometers

Federal Sponsor: National Oceanic and Atmospheric Administration DOI: 10.5066/F 7P55MFQ
Figure 15. 2016 postconstruction habitat analysis of the Atchafalaya Sediment Delivery

(AT-02) project area.
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dredged sediments. Moreover, the reason that these habitats are displayed so prominently on
the 1998 a$uilt habitat magFigure 6)is because construction of the AP project ended in

March 1998 but the aerial photographs were not cagtuntil November 1998 allowing the
passage one full vegetative growing season before the habitats were delineated. In contrast,
the AT-03 asbuilt (1998) habitats in the disposal areas were at a less advanced stage of
development when the aerial photq@ra were acquired since construction was not completed
until October of 1998 Curole and Hartman 2018)The considerabl@enlargement of the

Table 3 National Wetlands Inventory (NWI) habitat classes, acreages, and percentagaisoto-
interpreted from 1994,1997, 1998, 2000, 2007, and 20&@rial photography for the
Atchafalaya Seliment Delivery (AT-02) project.

Habitat Class 1994 1997 1998 2000 2007 2016
Project Area Acres (%) | Acres (%) | Acres (%) | Acres (%) | Acres (%) | Acres (%)
Beach/Bar/Flat 751 (34) 430 (20) 302 (14) 460 (21) 555 (25) 21 (1)
Fresh Marsh 142 (7) 217 (10) 231 (11) 227 (10) 520 (24) 620 (28)
Open Water-Fresh 1,252 (57) 850 (39) 660 (30) 952 (44) 613 (28) 471 (22)
Submerged Aquatics 0 643 (29) 865 (40) 405 (19) 315 (14) 877 (40)
Upland Barren 0 0 14 (1) 0 <1 0
Wetland Forest 0 28 (1) 31(1) 37 (2) 128 (6) 159 (7)
Wetland Scrub-Shrub 37 (2) 14 (1) 78 (4) 101 (5) 52 (2) 35(2)
TOTAL 2,182 2,182 2,181 2,182 2,183 2,183
Table 4. Habitat change and percent differences for the intervals listed belowfor the

Atchafalaya Saliment Delivery (AT-02) project. These chages were derived from the
NWI habitat classes recorded in Table 3.

Habitat Class 94-97 94-98 98-00 98-07 98-16 94-16
Project Area Change (%) [Change (%) |Change (%) [Change (%) |Change (%) |Change (%)
Beach/Bar/Flat -321 (-43) | -449 (-60) 158 (52) 253 (84) -281(-93) | -730(-97)
Fresh Marsh 75 (53) 89 (63) -4 (-2) 289 (125) | 389(168) | 478(337)
Open Water-Fresh -402 (-32) | -592 (-47) | 292 (44) -47 (-7) -189 (-29) | -781(-62)
Submerged Aquatics 643 865 -460 (-53) | -550 (-64) 12 (1) 877
Upland Barren 0 14 -14 (-100) | -14 (-100) | -14 (-100) 0
Wetland Forest 28 31 6 (19) 97 (313) 128 (413) 159
Wetland Scrub-Shrub -23 (-62) 41 (111) 23 (29) -26 (-33) -43 (-55) -2 (-5)
TOTAL 0 -1 1 2 2 1

wetland scrukshrub habitat and presence of the upland batiabitat denotes that higher
elevatel environmentsvere created ilDA1, DA2, and DA3 during construction (Figure 6).
Subsegent (1998000 19982007, and 1998016 postconstruction habitat change
analysis reveals wetlanadrested gains in 2000, 200ahd 2016;fresh marsHossesin 2000
and gains in 200and 2016; andvetlandscrubshrub gains in 200@nd losses in 2007 and
2016 (Figures 6, 15 and Table # By 2016 the project area consisted 28% fresh marsh,
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7% wetland forested2% wetlandscrubshrulh 40% submergedaquatics,1% beach/bar/flat,
and22% open wateiffresh habitatgFigure 15 and Table)3 Since construadn, a large part

of the wetland scrushrub habitaunderwent succession to form wetland forestedresh
marsh habitats Over time fresh marsh species continued to expand their range through
colonization ofsubmerged aquatic, beach/bar/flabd open aterfresh habitats (lgures 6

and 15. The sizeable reduction in wetland sesltsub habitat from 2000 to 200-49%)and

from 2000 to 201-65%) is principally attributable to forest ntaration in DAL, DA2, and

DA3 although this habitat alsexperiencd a smaller degree of conversion to fresh marsh
(Figures6 and 15. In addition, a considerable acreagesabmerged aquatic habitats were
converted to eitherbeaclbar/flat, open watefresh, or fresh marsh habitaisnly to
reverberate back to their-asgilt (1998) acreage in 2016i¢tres 6, 15 and Tables-3). Not

all the growth inside the AD2 projectarea is a result of the project or fluvial processes.
During two dredge disposal events, the USACE placed dredged material inside-0&2 AT
project aea sigificantly impacting habitats {§ure 16). The first disposal event occurred
between 1998 and 2000 and altered approximately 29 ha (72 acres) of submerged aquatic and
open wateffresh habitats along the east fork of Natal Channel. The secondterespired
between 2002 and 2004 and modified approximately 491B8 acrep of beach/bar/flat,
submerged aquatic, open watersh, and fresh marshabitats along Castille Pa@sgures 6

15, and 16). These two USACE disposal events contributed teriteggement of fresh
marsh, beach/bar/flatvetland forested, andetland scrukshrub habitats. In closing, the
project area has been altered since construction through colonization, succession, and
disturbancd USACE dredge disposal events).

The Atchaélaya Sediment Delivery (AD2) pojectdid not reach its beneficial use of dredge
material acreage goaApproximately,178 ha (441 acres) @imergent wetlantiabitats were
createdn the project areéor the ten year period from 1997 (prenstruction}o 2007 (post
construction)and by 2016, a nineteerar period (1992016), the wetlandcreage expanded

to 225 ha (555 acrgs Moreover, 186 ha (460 acres) of thed habitats were established
after construction from 1998 @@mlilt) to 2016 (postcongruction) (Figures 6, 15 and Tables

3-4). On the surface it appears that tneation of225 ha (555 acres) @mergent wetland
habitatsexceeds the projected goal to creBfeha 230 acrep of delta lobe islands in the
project area.However, a considable acreage of these habitats were created outside of the
disposal areas arkB ha (192acres) of the project area wenepacted by th&JSACE dredge
disposal events (Figure 16)The beneficial useemergent marsh acreage in the five-8J
disposal areasesulted in only 7sa (182 acre$ being formed. Therefore, the goal wasot
surpassedbrgely due to the low acreage of wetlandeated in DA4. Wetlandland habitats
were created in only 21%f the DA4 area Moreover, the failure of DA4 to elevate and
construct emergent marshes is a direct result of not using containment dikes to shape this
disposal area.The contained disposal ared31[(93% land), D2 (93% land), and D3 (92%
land)] were all successfuh creating and sustaining marsh and foredtattats while the
CPDA was partially impacted [®a (L1 acre3] by USACE dredge disposal events.

The Atchafalaya Sediment Delivery (AJ2) project area experienced considerable
subaqueous growth and moderately high subaerial growth before construcBos.
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Location of USACE dredge disposal areas inside the Atchafalaya Sediment Delivery
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construction habitat change analysis of the project area {1994) show increases in fresh
marsh (53%) habitats and decreases in arihmegescrubshrub (62%), beach/bar/flat43%),

open wateffresh £32%) habitats while submerged aquatics 260 ha (643 acresyedtzohd
forestedll ha @8 acre}y habitats were created (Table 4 and Figuredg)ring this 3 year pre
construction intervalextensive conversion of open wafegsh and beach/bar/flat habitats to
submergedquatics habitat transpired, fairly small acreages of the large beach/bar/flat habitat
were colonized by fresh marsh vegetation, and a sizeable part of the wetlandhadoub
habitat underwentsuccession to form wetland forested habitat¥he distribution and
abundance submerged aquatic habitats can be ephemeral because these environments are very
susceptible to changes in light penetration. Increases or decreases ipelgttation
alternatively regulate the growth or declines in this habitat (Koch ;200b and Poirrier

2005. Furthermore,submerged aquatiand beach/bar/flathabitats are challenging to
delineate and variations in water level and the population dirftpaegetation can alter the
classification between these habitats (Figure-D&ta Information Box). The sizeable
reduction in wetlandgcrubshrub habitat in the preonstruction period-62%) is attributable

to forest maturation. Althougbubmergedguatics environments are very dynamicpiat
expansion at a rate 80 ha/yr 219 acres/yr) is noteworthy §bles 3, 4,andFigure 6). Fresh

marsh and wetland forested habitats enlarged their areal extent by 11 ha/yr (26 acres/yr) and 4
ha/yr (10 acres/yrin the preconstruction period (Table 8d Hgure 6). The substantial

spring flood of 1997 probably induced these increases in submerged aquatics and fresh marsh
habitats (Trotter et al. 1998eHaan et al. 2032 While the rate of fresh marsh deveiognt

was appreciably higher following construction, the -poastruction data illustrates that
subaerial growth was occurring in the project area before construction.

Subaerial and Subagueous Growth

The Atchafalaya Sediment Delivery (AU2) project areaexperienced subaerial growth,
subaqueous to subaerial conversion, and subaqueous growth since constructiors 1Figure
and 18delineatethe growth in the project area from 1998 to 2@®id from 1998 to 2016.

Small acreagesf subaqueousabitats were carerted to subaerial habitats (subaqueous to
subaerial) inside the AT2 disposal areasver the project life (1992007 and 1992016)
(Figures 17, 18 and Table 5) This occurred primarily through the colonization of
beach/bar/flatand submerged aquatidsabitas by fresh marsh and wetland forested
vegetation. A large part of this subaqueous to subaerial growth arose along the perimeter
margins of the disposal areas. However, the unconfined disposal areas (DA4 and CPDA)
displayed increasedsubaqueous tsubaerial gowth inside their enclosuresiffres 16, 17,

and 18 because these two disposal areas had larger populations of beach/bar/flat habitats in
1998 that were colonized later in the project life (Figures 6 and VBYyy little subaerial

(open watr-fresh to subaerial habitat) or subaqueous (open siratshn tobeach/bar/flat or
submerged aquatics habitat) growth developed in the disposal iaréas intervals from
19982007 and 199@2016(Figuresl6,17, 18 and Table 5) The largest part of thisubaerial

and subaqueous growth occurrddng the edges of DA2 and DA3iffares 16,17, and 18§.
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Figure 17. Location of areas experiencing subaerial growth, sultpeous to subaerial
conversion,and subaqueous growth inside the Atchafalaya Sedimeimelivery (AT -
02) project areafrom 1998 to 2007.
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Figure 18. Location of areas experiencing subaerial growth, subaqueous to subaerial
conversion, and subaqueous growth inside the Atchafalaya Sediment Delivery (AT
02) project areafrom 1998 to 2016.
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Table 5. Subaerial growth, subaqueous to subaerial conversion, and subaqueous growth occurring inside and
outside the disposal areas at the Atchafalaya Sediment Delivery (A02) project from 1998 to 2007
and 1998 to 2016.Data reported in acres, acres/yr, ad percentage (%).

1998-2007 | 1998-2007 | 1998-2007 | 1998-2016 | 1998-2016 | 1998-2016
AT-02 Area Acres Acreslyr % Acres Acreslyr % Classes
Outside DA 34.5 3.8 98.6 58.8 3.3 97.1 Subaerial
Inside DA 0.5 0.1 1.4 1.8 0.1 2.9 Subaerial
Total 35.0 3.9 60.5 3.4 Subaerial
Outside DA 147.1 16.4 77.8 211.0 11.7 81.7 Subaqueous to Subaerial
Inside DA 41.9 4.7 22.2 47.4 2.6 18.3 Subaqueous to Subaerial
Total 189.0 21.0 258.4 14.3 Subaqueous to Subaerial
Outside DA 103.4 115 99.4 203.5 11.3 99.3 Subaqueous
Inside DA 0.6 0.5 0.6 1.4 0.1 0.7 Subaqueous
Total 104.0 12.0 204.9 11.4 Subaqueous

Outsidethe disposal areas subaerial growth eme(g@etble 5) primarilyalong East Pass and
Natal Channel. The largestibaerialgeomorphic feature to develop in the project area is a
predominantly subaerial bar that formed in the & the southern jetty at the headN@
(Figures 17 and18 This subaerial feature extenttem the earthen sicture to CPC The
presence of this emergent feature indicatessbdiiment is depositing on the downdrift end of
the jetty. Furthermorehe subaerial featureeems to be a discontinuous part (separated by
NC) of a bar that formed in the Atchafalaya River and has been narrowing the basteof
East Pass since 1997idHres 6 and 15. Other interesting subaerial formations are found
along thenorthern and southern bandENC, the NE diversiorthannel the east fork of NC,
andthe west fork of NGFigures 17 and 18

A sizeable portion of the project areatside the disposal areasderwent subaqueous to
subaerial conversiofior the 20982007 and 1992016 intervals (Table 5) The areas
experiencing this conversion are found throughout the project area but are concentrated in
settings locted adjacent to channel banksgifes 17 and 18 Of particular note, a large
continuous acreagthat extends from DA1 to the NE diversion has incurred subaqueous to
subaerial conversionBy 2016 a considerable acreage along the east and west forks of NC
displayedsubaqueous to subaertabitatconversion and the northern bank of Castille Pass
(CP)extended the coveragé this habitasouthward (lgures17 and 18

Several noteworthy subaqueous features were created indjeet@area from 1998 to 2007

and 1998 to 2016Figures 17 and 18 The firstof thesefeatures is the afoneentioned
predominantly subaqueous bar that extends down East Pass and occupies a small portion of
the project areaorth of the earthen jettiesiffares 17 and 18 The formation of this bar is
important because NC has undergone channel abandonment and lobénftistorecent past
(vanHeerden et al. 1991). Secondly, the period from 1B¥8 shows growth in subaqueous
habitats at the mouthsf the NE diversion, NC, and C#ignifying that sediments are being
deposited and aggrading thessgions (Figure 18§. Lagly, the most prominent features
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created in the AT02 prgect area are the formation by 2007 of taubaqueous midhannel

bars and seaward leveextensions at the mouth of N&d the NE diversioriFigure 17.

These predominantly subaqueous deltaic featwere vegetated to create higher elevated
subaerialandscapes (subaqueous to subaerial and subaerial) and their channels were reshaped
and elongatedor betterefficiency between 2007 an#016 (Figure 1§. The enlargement of
these features indicatha the delta is growing at thesecatiors throughsediment additions

and raising subaqueougieomorphic featureto shape emerging subaeriaindscapegvan
Heerden and Roberts 1980; van Heerden and Roberts 1988; van Heerden et &oth6as;

and van Heelen 1992; Roberts 1998; DuMars 2002; Mashriqui 20B8monds and
Slingerland 2007; Edmonds and Slingerland 20G8ter et al. 2008 Moreover, the river
mouth bar model of delta growth is the dominant mechanism forcing delta expansion, and the
creationof these miechannel baginfers that some bedload transport is occurring within the
project area(Edmonds and Slingerland 2007). However, the NE diversion is megout
discharge away from the east fork ruidannel bar causing shoaling north of toastucted
bifurcation and in the west fork (Letter et al 2008). Indeed, the west fahediifurcation
seems to be undergoirmtpannel abandonment and lobe fusiBigure 1§, but asymmetrical
bifurcations are common in fluvial deltas (Edmonds and Slingg2808). In the future, NC

may abandon the constructed bifurcated channels and occupy the NE digefdidnmaybe
abandoned if thebar that is drifingdown East Passnigrates across NC and impedes
discharge through NCPresentlythe NC deltas are eapding seaward at the distal ends of
this channeland the hydrodynamiqgoint towards a near term sustainabilifygures 10 and

18). The enlargement of these deltaic features was greatly enhanced by the substantial
Mississippi River flood of 201{Figures 17 and 1)8(DeHaan et al. 201 Zalcini et al. 2012

Carle et al. 2015) However, earlier Mississippi River floodse(, 2001 and 2008) also aided

in theformation andearly developmendf theseemerging micredeltas(very small subdeltas)

of the Atchafalaya River(Figures 6 and 18DeHaan et al. 2032 While the growth of these
deltaic features at the distal ends of NC is impresghve,absence ofraemergingmid-
channelbar at the mouth of CRs equivalentlynotable Although discharge through d®

large enoughto keep the channel stable, sobaeriaimid-channel bar is forming at the mouth

of CP. Mashriqui (2003) corroborates this by providing evidence showing that very little sand
is being deposited at the mouth of .CHFurthermore, the Easha Castille Pass(EP/CP)
bifurcation seems to also be asymmetrical (Edmonds and Slingerland 2008) discharging larger
volumes of water and sedintethrough East Pass because 4thidnnel bars and natural
levees are extending East Pass sedwauth of the EfZP bifurcation The channel widths

of both forks of thesoutherrEast Pass bifurcation are visibility wideniffeigures 17 and 18
Nevertheless, the formation of a large acreage of subagueabitats at the mouth of @P

2016 Figure 18 is an encowging sign that might lead to Géxtension and mig¢hannel bar
establishmenduring the next great Mississippi River flooding cycle.

Table 6 illustrates the growth of the thraébaerial and subaqueous grovdlsses for the
19982007 and 1992016 intevals. Percent differences reveal that the later interval has a
slightly slower sibaerial and subaqueogsowth rates while theubaqueous to subaer@hss
had a greater reduction in growtilthough the gowth rate slowed over time, approximately
40 ha (100 acres) of both subaqueous and subaerial (subaerial + subaqueous to subaerial)
habitats were created in the project area from 2007 to 2016 (Tablie &)nclusion, the goal
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to increase the rate of subaerial delta growth in the project area wiaedttiue to the
formation ofmid-channelbars, the elongation of NC on two frontand the large acreage of
emergent subaerial growffrom 1998 to 20078 hal/yr (20 acres/yr)and from 1998 to 2016
[6 ha/yr (15acres/yr)](subaerial + subaqueous to subagccurring in the project area since
construction. Moreover, these rates exceeBtreas et al. 2004 estimates of subaerial land

growth inside the AJ02 project area from 1956 to 1978 [4yral® acres/yr)] and from 1978
to 1990 [3 halyr (&cres/yr).

Table 6. Subaerial growth, subaqueos to subaerial conversion,subaqueous
growth, and subaerial +subaqueous to subaerial conversiommcreage
changesand percent differences for the intervals listed belowfor the
Atchafalaya Sediment Delivery (AT-02) project. These changes we
derived from the classes recorded in Table 5.

1998-2007 | 1998-2016 | Change | 2007-2016
Acres Acres Acres % Diff Classes
35.0 60.5 25.5 73.0 Subaerial
189.0 258.4 69.4 36.7 Subaqueous to Subaerial
104.0 204.9 100.9 97.0 Subaqueous
224.0 319.0 95.0 42.4 Subaerial + Subaqueous to Subaerial

Land Area Change

The land area change assessment of CRMS6804ved that a 1.0 Km(0.4 m?) square

portion of the ATF02 projectincreased in land area ovdre 30 year irgrval. Figure 19
displays the trend in the regression line for the 1984 to 2016 interval and estimates the acreage
gain at 1.7 halyr (4.3 acres/yr) inside the CRMS site. The acreage increases seen in the
regression line generally support the trends sedghe AT-02 assessment and point toward
continued growth in the project area. The trend seen in th@3ATRMS site (CRM®463)

also reinforcesgrowth but at a slower rate than the CRMS6304 site (Curole and Hartman
2018). These comparisons are simitatite AT-02/AT-03 subaerial growth relationship.
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CRMS6304 Land Area Trends - 1984 to 2016
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Figure 19. Site scale land area change for CRMS6304. Land area values are displayed for all
cloud free Landsat images available for 1982016. The red line depicts the land
change trend for the entire geriod of record.
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V. Conclusions
a. Project Effectiveness

The results of the Atchafalaya Sediment Delivery {@) project reveal thatwo of the
project goals were attainedhile one was nogeighteenyears afteiprojectconstruction. The

first goal to incease the distributary potential of Natal Channel and Castille Pass by
increasing their crossectional ara and length has beechieved at this time due to the
elongation of the east fork of NC, the elongation of the NE diversion channel, the deepening
of CPC, and the formation of twmid-channel bars The creation and enlargement of these
features indicate that the delta is growing at this locatiwough sediment additionsnd
raising subaqueous geomorphic features to shape emerging subaerial ks(@scabeerden

and Roberts 1980; van Heerden and Roberts 1988; van Heerden et aRd8&ts and van
Heerden 1992; Roberts 1998; DuMars 2002; Mashriqui ;2888 onds and Slingerland 2007,
Edmonds and Slingerland 200&:tter et al. 2008 Moreover, tke river mouth bar model of
delta growth is the dominant mechanism forcing delta expansion, anceti®mn of two mid
channel bayand the elongation of two channels (east fork and NE diversiters that some
bedload transport is occurring within theojct area(Edmonds and Slingerland 2007).
However, NC is also experiencing channel narrowing and modificationststochannel
morphology due to infilling along its watercourse andhe reoccupation of a former
distributary the NE diversion channel. QCantly, NC is narrow but has a wetlefined
centerlinethathas relocated over time to distribute flowtlhe two NCdistributaries the east

fork and the NE diversion. As for CPC, it has deepened since 2008 and can distribute larger
discharge volumes. &hy of these features were formed, shaped, or enhanced by the great
Mississippi River flood of 2011.

The second goal to create approximately 92 ha (230 acres) of delta lobe islands through the
beneficial use of dredged material at elevations suitablerfeergent marsh vegetation was

not realized because only T& (188 acre$ of beneficial use subaerial land habitatere
created. The primary reason for the under achievement of the beneficial use goal is the
minimal subaerial land acreage created irdDMoreover, the failuref DA4 to elevate and
shapeemergent marshes is a direct result of not using containment dikes to construct this
disposal area. The contained disposal areas (D1, D2, and D3) were considerably more
effective increatingsubaerialand.

The third goal to increase the rate of subaerial growth in the project area was achieved
because of the formation of two mithannel bazand the large acreage of emergent subaerial
growth occurring in the project area since construction. Thaesiath growth rate outside of

the disposahreas was 6 hal/yr (Hgres/yy from 19982016 which exceeded preonstruction

Barras et al. (1994) growth rate estimates. Of particular note, a large continuous acreage of
subaerial habitawas created north ™C (DAL to the NE diversiopy andthe NC midchannel

bar and channel elongation developrsame building subaerial land habitaiisthe distal ends

this tertiary distributary Furthermorethe emergence and shaping of these deltaic features
indicates that theNC micro-deltas aregrowing seaward at the$gcatiors. In conclusion, the

AT-02 project has beesuccessful in increasing the distributary potentitithe dredged
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channels (NC and CPC) amtreasing the swerial growth ratevithin the project eea, but
the project was not effectivia creating 92 ha (23@cre$ of delta lobe islandduring the 18
year posionstruction period.

b. Recommended Improvements

The monitoring regime of the Atchafalaya Sediment Delivery-Q®J project should have
beenexpanded to estimate the geomorphic processes affecting the project area. The current
data collection scheme is very reactionary (passive). The data collected from these methods
only confirm what already happened. The data show where the channel &lesd sinavhere

new landforms are visible. This data leads to speculation as to why the channel shoaled or
why the new landforms were created. A more dynamic sampling protocol is needed to
determine the mechanisms forcing geomorphic change in the progsct ahis protocol

should include quantitative estimates of discharge (Q) during flood anflaoahconditions.

The discharge measurements should consist of water velocity and volume, suspended
sediment concentrations, and channel stratigraphy. Theemded sediment and channel
stratigraphy data should be qualitative and quantitative to estimate the probability of
geomorphic change in the project area. In addition, the habitat mapping, bathymetry, and
topographyprocedures still need to be collectedocate change within the project area over
time. Moreover, the data collected from this type of sampling regime could be used to not
only foresee changes in the project area but also could be used to design more sustainable
sediment diversion projects.

A small dredging everghould be considered in the futuf¢he bar that is driftingdown East
Pasamigrates across N@nd obstructs discharge through this tertiary chanRet¢sently, the

NC deltas are expanding seaward at the distal ends of thiselhaHowever,if discharge

through NC becomes severely restricted due to shoaling at the East Pass and NC junction, the
emerging deltas along the east fork and the NE diversion would be abarsahEd would

likely shoal extensively and possibly fus€C has fused in the paahd can fuse again in the
future.

C. Lessons Learned

One channel morpholog and sediment transport lesson weaarned from the Atchafalaya
Sediment Delivery (AT02) project This lesson is that creating the NC bifurcation and
bypassing the NE diversion channel during construction led to extemggradatiorin NC.
Ironically, the original project design included the NE diversion channel. However, the
channel was eliminated from the design due to a potential title conflict pregrerty
ownership. The area directly south of the NE diversion has incurred large scale shoaling and
channel narrowing. In the future, thesction of NC could fuse eliminating discharge to an
expanding part of the delta. Moreover, the NE diversi@nohl is a historical distributary of

NC, and has been persistently discharging part a MGw since 1976. Since the diversion
channel has a shorter course to Atchafalaya Bay, the hydraulic efficiency of this channel is
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greater than the constructedusidation. Therefore, it seems that NC would have sustained
less shoaling and higher discharges if the project design would have been rerouted to
reoccupy the diversion chann®tpassing the constructed bifurcation.

One disposal area lesson was learneninfithe Atchafalaya Sediment Delivery (AR)

project. Containment dikes should be installed on the outer perimeter of all disposal areas to
retain dredged sediments and allow consolidation. After construction and primary
consolidation, these dikes can bEmoved or gapped to allow drainage and tidal activity.
DA4 and theCPDA were built to lower elevatiosecause they were unconfined. As a result
containment dikes should be installed in all disposal areas to retain sediments and to elevate
thewetlandscreated

One habitat mapping lesson was learned fromAtohafalaya Sediment Delivery (AT2)
project The Atchafalaya Sediment Delivery (AOR) and Big Island Mining (AT03) projects

are excellent examples of whigmporal consistency is important whereating asuilt
habitat maps for marsh creation projects. TheQ&Tproject had one full growing season
before the habitat maps were created while theOBTmaps were created soon after
construction was complete. The results of these maps refléesedAll the confined AT02
disposal areas (DAL, DA2, and DA3) were colonized with vegetation for thailahabitat
map. As for AT03, only DALl had large percentages of vegetative cover for tieiks
habitat map. The fact that thelagilt habitatmaps were collected at different temporal points
of vegetation colonization construed the results a little -O8Tshowed greater conversion of
beach/bar/flahabitats to fresh marsh ameetland scrukshrub within the disposal areas over
time while AT-02 did not because the A2 confined disposal areas were already colonized
when the a$uilt map was delineatedn conclusion, temporal timingf asbuilt habitat maps

is necessary when comparisons between projects are tmdsetaken. Moreover, if the
baseline mapping events of paired projects have similar timings, the early vegetation
colonization assessments should likewise follow the same trajectory.
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Appendix A
(Inspection Photographs)
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Figure A-1. View of the mid-channelbar at the distal end ofthe Natal
Channeld s East Fork looking southeas toward
Atchafalaya Bay.

Figure A-2. View of the Natal Channel looking east
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Figure A-3. View of fresh marsh habitat nort h of Nat al
constructed bifurcation.

Figure A-4. View of fresh marsh and Atchafalaya Bay south of Natal
Channel Southern Fork.
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Figure A-5. View of fresh marsh and Atchafalaya Bay south of Natal
Canald Southern Fork.

Figure A-6. View of fresh marshand forested habitats at the head
of Castille Passlooking southwest Photo shows the
CRMS6304 site located directly noth of the CPDA.
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Figure A-7. View of the Atchafalaya Bay from the end of Castille Pass
looking southeast.

Figure A-8. View of the mid-channel bar at the distal end of NE
Diversion Channellooking east.




Figure A-9. View of the northern fork at the distal end of NE
Diversion Channellooking north.

Figure A-10. View of the southern fork at the distal end of the NE
Diversion Channellooking east
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Elevation Class (m)

- »>356m

AT-02
Pre-construction
Elevation Grid Model
March 1998
NAVD 88 (m)

Mean Elevations

NC =-0.12 m (-0.38 f1)
CPC=-1.81m (-5.93 ft)

DA1=0.11 m (0.35 ft)

DA2=0.18 m (0.58 ft)

DA3 =0.11 m (0.37 ft)
DA4 =-0.01 m (-0.04 f1)
CPDA=-0.03 m (-0.11 ft)

Castllle Pass
Channel

> 3.5(11.5)
3.0-35(9.8-11.5)
25-30 (82-9.8)
20-25(66-82)
15-2.0(49-6.6)
10-15(33-49)
0.5-1.0(1.6-33)
0-05(0-1.6)
-05-0(-1.6-0)
-1.0-05(-33--1.6)
-1.5--1.0(-49--3.3)
20--15(-6.6--49)
25--20(-82--6.6)
-3.0-25(-98--82)
-3.5--3.0(-11.5--9.8
< -3.5(-11.5)
TOTAL

Data Source: Grid Statistics m (ft)
Coastal Protection and
Restoration Authority of LA Channels Dispoal Areas
Operations Division Cell Size: 2.00 (6.56)  2.00 (6.56)
Maximum: 0.55 (1.81)  0.43 (1.41)

20500QQ Minimum: -5.23 (-17.15) -0.43 (-1.41)

i SD: 0.49(1.62)  0.09 (0.30)
D R0 o 05 |Mean:  -0.96(-3.15) 0.07(0.23)

Figure B-1.  Pre-construction (Mar 1998) elevation grid madel of the dredged channels and disposal
areasat the Atchafalaya Sediment Delivery (ATF02) project.
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Elevation Class (m)

AT-02
As-built
Elevation Grid Model
May 1998
NAVD 88 (m)

¥ Disposal

Mean Elevations : F b 8\
NC =-2.55 m (-8.37 f1) ., ; % e
CPC=-249m (-8.171t) © P : Disposal [«
DA1=0.57m (1.88ft) | Lo Area3 *
DA2 =0.65m (2.12 ft) v A > % i
DA3 =0.50m (1.65 ft)
DA4 =0.28 m (0.91 ft)
CPDA=0.10 m (0.32 f1)

Castille Pass
Channel

>3.5(11.5)
3.0-35(9.8-11.5)
25-30 (8.2-98)
20-25(6.6-8.2)
15-20(4.9-6.6)
1.0-15(33-49)
0.5-1.0(1.6-3.3)
0-0.5(0-16)
-0.5-0(-1.6-0)
-1.0--0.5(3.3--1.6)
15--1.0(4.9--33)
20--15(6.6--4.9)
25--20(8.2--6.6)
30--25(9.8--8.2)
35-3.0(-11.5--9.8
<-35(11.5)
TOTAL

Data Source: Grid Statistics m ( ﬁ)
Coastal Protection and
Restoration Authority of LA Channels Dispoal Areas
Operations Division Cell Size: 2.00 (6.56)  2.00 (6.56)
Maximum: 0.12 (0.38)  1.61 (5.28)

2005D0QQ Minimum: -3.84 (-12.59) -0.35 (-1.15)

) SD: 0.67 (2.21)  0.21(0.69)
iU Mean:  -252(-8.27) 0.42(1.38)

Meters

Figure B-2. As-built (May 1998) elevation grid model ofthe dredged channels and disposal area
the Atchafalaya Sediment Delivery (AF02) project.
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Elevation Class (m)

- >3.5m

B z0-35m
B 25-30m
[[]20-25m

AT-02
[:] 1.5-2.0m Post-construction

[: 10-15m Elevation Grid Model
February 2008-

[ Jos-10m May 2008

NAVD 88 (m)
[ Jo-osm

Mean Elevations
[ ]-05-0m NC =-0.59 m (-1.95 ft)

[ ]-40--05m CPC=-1.79m(-5.87fy
DA1 = 0.34m (1.10 ft)
[ ]45-1.0m DA4=0.11m(0.36ft)

B 20--15m CPDA = 0.62 m (2.04 ft)

B 25-20m
Bl :o-25m
Bl :s-z:o0m

Castille Pass
- <-3.5m Channel

>3.5 (11.5)
3.0-35(9.8-11.5)
2.5-3.0 (8.2-9.8)
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Figure B-3.  Postconstruction (May 2008 elevation grid model of the dredged channels and
disposal areasat the Atchafalaya Sediment Delivery (AF02) project.
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Figure B-4. Postconstruction (Oct 201§ elevation grid model ofthe dredged channels and di®osal
areasat the Atchafalaya Sediment Delivery (AF02) project.
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Appendix C
(Habitat Maps)
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Figure C-1.  Pre-construction (1994 and 1997) and abuilt (1998) photomosaics of the Atchafalaya

Sediment Delivery (AT-02) project area.
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Figure C-2.  Pre-construction (1994 and 1997) and abuilt (1998) habitat analysis of the
Atchafalaya Sediment Delivery (AT-02) project area.
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Figure C-3. Postconstruction (2000) photomosaic of the Atchafalaya Sediment Delivery (AT2)
project area.
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