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Preface

The 2014 OM&M Report format combines the Operations and Maintenance annual project
inspection information with the Monitoring data aadalyses for the project. This report
includes monitoring data collected through December 2013 and annual Maintenance
Inspections throughune 2014

The 2014 report is thé™4eport in a series of OME reports. For additional information on
lessons learned, recommendations and project effectiveness please refer to the 2004, 2005,
and 2009 Operations, Maintenance, and Monitoring Reports, annual O&M inspection reports
(20052013), progress reports (foearly monitoring reports, 199899), and comprehensive
monitoring reports (2000 and 2005) on the CPRA  web site
(http://lacoast.gov/new/Projects/Info.aspx?num=09).

l. Introduction

The Boston Canal/VermilioBay Shoreline Stabilization proje¢TV-09) is sponsored by the
Natural Resources Conservation Service and was on the CWPR&#Ay ProjectList 2.
TV-09is located in the Tech€ermilion Basin,approximately 15 miles southeastthe city
of Abbeville, Louisianaon the north shore of Vermilion Bay Vermilion Parish Wave
induced borelineerosion is aconsiderable cause of land loss in Té-09 project area and
much of coastl Louisiana(Kindinger et al. 2013)The 13 milesof vegetative plantings and
approximately 1,405 linear feet fafreshore rock dikat the confluence of Vermilion Bay and
Boston canakre project features designed gomvide protection toecologically important
interior marsheg¢Figure 1) The projectarea consists of approximately93 acres (78.ha) of
intermediate tdorackish marsh and open watefhe project boundaries extend from Mud
Point on the western end to Oaks Canal on the eastern end. The northern bountaigris
marsh and the sdutrn boundary isthe waters ofVermilion Bay. Spartina patens
(saltmeadowcordgrass) Sagittaria lancifolia(bull tongue) and Schoenoplectuamericanus
(Ch ai r mhbukush) bgethermake upa majority of the back shoremarsh platform
vegetation.Phragmtes australis(common ree}l] Spartina alterniflora(smoothcordgrasyk
and to a lesser exteSpartinacynosuroideqbig cordgrass)make up theshoreline which
typically has an elevation gradiefiom sultidal to supratidalaveraging two tahree feet
abovethe interior marsiplatformat its apex Theinterior open watelarea containminimal
submerged and floating aquatics which are confined to narrows ladmaly thepond edges
due to the tidal influence

Several historic estimates shoreline erosin in and around the project area have been
developed by external sourcts better understand the temporal nature of land [Blssse
historic ratesalsoallow for general comparisons to the project specific rates measuf@d-in
09 project area monitoringrhe shoreline retreat from 1948 to 1972 for Vermilion Bay (Mud
Point to Lake Cleodis) adeterminedby the Louisiana Department of Transportation and
Development was0.8 m/yr(-2.6 ft/yr) (Adams et al. 1978) Shoreline chang& Vermilion

Bay nearthe vicinity of Four Mile Canatalculated by USG# 2003was-0.9 m/yr (-2.9
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R crra i

2014 Operations, Maitenance, and Monitoring Repdor Boston Canal/Vermilion Bay Shoreline Stabilizati@v-09)


http://lacoast.gov/new/Projects/Info.aspx?num=TV-09

ft/yr) (USGS 2003) The Barrier Island Comprehensionitoring Program Kartinez et al
200g Martinez et al 2009bshort term shoreline change rates 996 through 2005
indicates a lossef -0.7 m/yr(-2.3 ft/yr) along the shoreline of the Boston Canal/Vermiloay

in theVermilion Beach reaclFigure3). Theeasternmogpart of the shorelineast ofBoston
Canalnearthe Avery Island reachad anestimatecerosion rate 0f2.3 m/yr(-7.6 ft/yr). The
20042005 BICM near term rates greatly overstate the actual amount of shoreline
progradation and retreat in the project aapd coastwidebut the general trend of the western
project area remaining stable atié eastern project area retreatirggreasonableHowever

the longer term BICM measurements for the Vermilion beach shoreline reach are more in
keeping withother externablata sets (Table 1)To address ttee historic shoreline erosion
ratesand protetback marsh habitat and infrastructure a combination of foreshore vegetative
plantings and rock dikes were constructed and completé89B6. The foreshore rock dikes
where confined to the confluence of Boston Canal and Vermilion Bay at approximately 0.3
miles with the remaining 3 miles consisting of a doubler triple hedgerow ofSpartina
alterniflora plantings on five foot centers.

T 2
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Boston Canal and Vermilion Bay Shoreline Protection

\ Oaks Canal

Boston Canal

Vermilion Bay

Boston Canal
v

Mud Point %
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Data Source: Legend

Coastal Protection and Restoration Authority
Lafayette Regional Office

From 2012 DOQQ imagery

Original Scale: 1:40,000

Map produced May 20, 2014

Map ID: 2014-LRO-018
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— 72013 shoreline
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Figure 1. Boston Canal/Vermilion Bay Shoreline Sila@ation (TV-09) project area with the
1998 and 2013 shorelines.
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Table 1 Current and historishoreline changeatesin andaroundthe TV-09 project area.

Time Frame| Years| Source| Change Change Notes
Rate(ftly) | Rate (m/y)

1 8 0-Q08%| ~200 | BICM -55 -1.6 Historicalmap and aerial measureme
19202005 | ~85 | BICM -5.8 1.7 Long term aerial imagery measureme
19481972 24 | DOTD -2.6 -0.8 Long termaerial imagery measuremer|
19951998 3 DNR -52 -16 Short termDGPSmeasurment
19962005 9 BICM -2.3 -0.7 Short term aerial imagery measureme
20022003 1 USGS -2.9 -0.9 Near term aerial imagery measureme
19982013 15 CPRA -3.6 11 Short term DGPS measurement

These project features weredesigned to stabilizéhe Boston Canal and/ermilion Bay
shorelines to prevent fumér regression of the shorelimto the adjacemnmarstes Vegetation

was planted along approximatel.25mi (21.3 km) ofthe Vermilion Bay north shoreline
bounded on th west by Mud Point and on the east by Oaks Canhaé transplants, 34,090
tradegallon pots ofSpartina alterniflora(smooth cordgrasy were phanted parallel to the
shorelineon five-foot centers in two rows west of Boston Canal and in three rows east of
Boston Canal Planting was completed in September 199%e planting area was divided

into four land types, based dime preexistingopographyof the shorelineKigure 2) Where
thedifferent land types where recognized as potentially affecting the percent cover and overall
survivorship of the transplants.

The rock dikes were constructedoreshore of angarallel to the banks of Boston Canal,
extending into Vermilion Bayand then turning 90to re-establishthe bay shoreline. The
structures are designed to prevent gages of théanks at the mouth of the Boston Canal
from widening into the adjacent marshi{&gure4). Sediment fences were installed behind
each rockdike to trap sediments during times afewash The majority of thewaterarea
behind the rock dikevas uwegetatedand relativelydeepat the time of constructiort was
assumed that these areas would vegetate slowly over the life of the project.

o ey
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Figure 2. Boston Canal/Vermilion Bay Shoreline Stabilization (09) projectareaand
plantingland type boundaries.
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Short Term Shoreline Change Rates for Louisiana: 1990s-2005 =USGS
Barrier Island Comprehensive Monitoring Program (BICM) M @ UNIVERSITY of
NEW ORLEANS

f@Pontchartrain Institute for Environmental Sciences

Erosion : Accretion

T e | | | —
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No Data =
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—— Miles
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Id _Reach Name Avg (ft/yr)| Id Reach Name Avg (ftlyr) |d Reach Name Avg (ft/yr) | Id Reach Name Avg (fth Id_Reach Name Avg (ftlyr)| Id _Reach Name Avg (ft/yr) |d _Reach Name Avg (ft/yr)
1 Johnson's Bayou 21.6 |12 South Point -24.7 26 Atchafalaya Delta 413.4 |32 Oyster Bayou-Caillou Boca -35.2 46 Chaland Headland -33.3 | 60 Isle Aux Pitre -36.5 74 Maurepas South East -3.1
2 Ocean View Beach 8.7 |13 Marsh Northshore -22.0 27 Plumb Bayou -33.0 |33 Raccoon Island -12.2 47 Shell Island -157.5 | 61 Biloxi Marshes -19.6 75 Maurepas North West -0.1
3 Holly Beach -22.5 |14 Hell Hole Bayou -8.0 28 Four League Bay-E -8.1 |34 Whiskey Island 622 48 Scofield -34.1 | 62 Shell Beach -16.4 76 Tangipahoa River 5.0
4 Hackberry Beach -4.4 |15 Vermilion Beach -2.3 29 Four League Bay-W -21.9 | 35 Trinity Island -40.8 49 West Bay -157.4 | 63 Bayou Bienvenue -13.6 77 Madisonville -0.1
5 Mermentau Beach -36.1 | 16 Avery Island -7.6 30 North Point -20.2 |36 EastlIsland -16.4 50 Southwest Pass-West -81.2 | 64 New Orleans Landbridge -7.3 78 Mandeville -1.0
6 Rockefeller Refuge -52.4 |17 Weeks Island -7.1 31 Point Au Fer -7.1 | 37 Timbalier Island-West End 136 51 Southwest Pass-East -50.0 |65 Pearl River -15.4 79 Big Branch Marshes -0.1
7 Mulberry Island -349 |18 Cypremort West -17.8 38 Timbalier Island-East End -25.0 52 South Pass 315.5 |66 Lake Catherine -35.1 80 Slidell -0.4
8 Freshwater Bayou 10.6 |19 Cypremort East -18.7 39 East Timbalier Island -62.9 53 Garden Island Bay -113.4 | 67 South Point -23.0
9 Cheniere Au Tigre -22.3 |20 Cote Blanche Island -7.0 40 Raccoon Spit -58.3 54 Pass A Loutre -253.6 | 68 Little Woods -9.7
10 Rainey Refuge -9.6 |21 The Jaws -2.8 41 Fourchon Beach 8.4 55 Delta National -401.3 | 69 Orleans Lakefront -1.5
11 Marsh Island -17.1 | 22 Point Marone -15.3 42 Caminada Headland -24.8 56 Baptiste Collete -23.9 | 70 Jefferson Lakefront 0.3
23 Point No Point -11.7 43 Grand Isle -2.9 57 Breton Island -143.9 | 71 LeBranche Marshes -6.0
24 Bayou Sale -11.8 44 West Grand Terre -226 58 Grand Gossier/Curlew Islands  NoData | 72 Frenier Swamp 6.7 -
25 Wax Lake Delta -53 45 East Grand Terre -60.8 59 Chandeleur Islands -107.7 | 73 Pontchartrain Landbridge -89 .
T — T ﬁ——|—s' T
a1y iy ay apy s

Figure 3. Barrier Island Comprehensive Monitoring Program (BICsfprtterm shorele change rates. Boston Canadfmilion Shoreline Stabilization project is
locatedin the Acadiana Bayarea in reach 15 Vermilion Beach amearreach 16 Avery Island.

6

2014 Operations, Maitenance, and Monitoring Repdor Boston Canal/Vermilion Bay Shoreline Stabilizati@w-09)



Il. Maintenance Activity

a. Project Feature Inspection Procedures

The purpose of the annuaspection of the Boston Canal/Vermilion Bay Shore Restoration
Project (T\+09) is to evaluate the constructed project features to identify any deficiencies and
prepare a report detailing the condition of project features and recommended corrective
actiors needed. Should it be determined that corrective actions are neededl, SGER

provide, in the report, a detailed cost estimate for engineering, design, supervision, inspection,
and construction contingencies, and an assessment of the urgency of such repairs. The annual
inspection report also contains a summary of maintengnggcts, if any, which were
completed since project featumnstructionand an estimated projected budget for the
upcoming three (3) years for operation, maintenance and rehabilitation. The three (3) year
projected operation and maintenance budgédtasva in Appendix B.

An inspection of the Boston Canal/Vermilion Bay Shore Restoration ProjecD9)\Was

held on June 18, 2014 under sunny skies and warm temperatures. In attendance were, Stan
Aucoin, Dion Broussard and Bernard Wood of CPRA. NRCS mpeesented by Brandon
Samson, Loland Broussard and Dale Garber. Parties met at the Maxie Pierce Landing off Hwy
333 in Intracoastal City. The annual inspection began at approximately 12:00 p.m.

The field inspection included a complete visual ingpecbf all constructedeatures. Staff
gauge readings were used, when available, to determine approximate elevations aingdater,
rock structures Photographs were taken at each project feature (see Appendix A) and Field
Inspection notes were completad the field to record measurements and deficiencies (see
Appendix C).

b. Inspection Results

Rock Dikes

The rock dikes are in excellent condition. The Vermilion Bay shoreline erosion to the west
and east of the rock dike fiBs continue at averagannual rates but have not worsened.
Sediment accretion behind the rock dikes consraunal approximately 90% of the open water
area between the dikes and existing shoreline haeetiilland become emergent marsh

was noted during previous inspectothat a small gap left on the westernitieduring the
original constructionhas increased in size and substantially separated from the existing
shoreline. The eastern{ie has also moderately separated from the existing shorelin® due
ongoing shorne recession NRCS and CPRA agree that a maintenance event be performed
to extend the rock dike on both the western and eastern sides of Boston Canal prior to the end
of life of this project in October 2015. The west and east day markers installed aktpe
TV-09 projectare missing; however, the piligremain Additional day/night markers have
been installed by othergPhotos: Appendix A, Photos-B)

Sediment Fencing

e 7
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The sediment fencing was removed in 2002 as stated in Sectiabbve. Vegetation has
establishedetween the rock dikes arpreviously existing shorelingdPhotos: Appendix A,
Photos - 6)

Smooth Cordgrass plantings

The shoreline plantings were not inspected on this trip. The vegetation in the area adjacent to
the mouth of the Boston Canal, including the vegetation behind the rock dikes, is in good
condition.(Photos: Appendix A, Photo-@)

C. Maintenance Recommendations

i. Immediate/ Emergency Repairs

1 Survey the western and eastern sides of Boston Canal to desighdike
extension (765 linear feet total) to tie into the existing mahsindines

1 Prepare a funding request for the Fall CWPPRA Technical Committee
meeting.

ii. Programmatic/ Routine Repairs
Extend the rock foreshore dike on both the western andraasdes of Boston
Canal prior to the end of life of this project in October 2015.

d. Maintenance History

General Maintenance: Below is a summary of completed maintenance projects and
operation tasks performed since October 1995, the constrectiopletion date of the Boston
Canal/Vermilion Bay Shore Protection Project.

Maintenance Project i Loland Broussard: This maintenancesventincluded the
modification of the sediment trapping fences constructed behind the rock dikes by
Loland Broussard of RCS in concurrence with LDNR and at no cost to CWPPRA on
March 7, 2002.Modification of the fencginvolved cutting the geotextile panels from

the top of the fence down to approx. 6" below the mud line (~ 30") and removing the
panel. The 4x4 wooden postsere not disturbed and left intacthe reinforcement

wire behind each panel was severely deteriorated and virtualhexistent. The
southernmost fences were preventing sediment from filling the entire area behind the
dikes. Since the fences have bemmoved, sediment has been more evenly
distributed. Vegetatiosovercontinues teexpand over the accreted sediment behind
the dikes

Il Operation Activity

a. Operation Plan
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There are no water control structures associated with this pribjextfore no
Structural Operation Plan is required.

b. Actual Operations

There are no water control structures associated with this project, therefore no Structural
Operation Plan is required.

V. Monitoring Activity

Pursuant to a CWPPRA Task Fordecision on August 14, 2003 to adopt the Coastwide
Reference Monitoring Systeivetland CRMS-Wetland$ for CWPPRA, updates were made
to the TV-09 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. There apeCRMS sies located in the project area as it is a bay
shoreline but CRMS coastwide land watkght data was used to support project specific
data.

a. Monitoring Goals
The objectives for the Boston Canal/Vermilion Bay Shoreline Stabilization project are:

1. Protect approximatelft93 ac (78.1ha) of wetlands between Mud Point and Oaks
Canal from phgical erosion from Vermilion Bay through shoreline stabilization.

2. Stabilize 13.25 mi (21.3 km) of the Vermilion Bay shoreline and prevent further
regression of the Boston Canal banks.

The following goals will contribute to the evaluation of the abjonmgects:

1. Decrease the rate of shoreline erosion at the intersection of the Boston Canal and
Vermilion Bay by armoring the corners of the canal diteshore rock dikes

2. Decrease the rate of shoreline erosion and maintain the integrity of approxit@gely
ac (78.1ha) of shoreline and interior marsh on the northern edge of Vermilion Bay by
establishingan intertidalSpartinaalterniflora hedgerowalong the shoreline.

b. Monitoring Elements

Aerial Photography:

To document vegetated and Rreggetated areasnear vertical color-infrared aerial
photography (1:24,000 scale with ground contraleje obtained in 199 (pre-construction)

and post constructionn 1997 The original photographs were checked for flight accuracy,
color correctness, and clarity and were subsequently archived. Aerial photographs were

T 9
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scanned, mosaicked, and georectified by USGS/NWRC personnel according to standard
operating procedures (Steyerakt1995, revised 2000

Vegetation:
The condition of the vegetation plantinggre documented usingnaaccepted methodology

similar to Mendelssohn and Hester (1988pastal Vegetation Project, Timbaliésland
Percent survivaindpercentcoverweremonitored in 1 raiplots markedy the installation of

4x4 wooden post Percent survival of planted vegetation was determined in plots that
originally contained 16 live stem$hree percent gblantings were randomly sampled among

the fourland typeghatrepresenthe variable topography of the shorelirieand type 1 was a
straight mineral shoreline with a gradual slope. The shoreline of land type 2 was deeply
scalloped, consisting of cutbanks and gently sloped inlets with high organic content. Land
type 3 was a gently scalloped shoreline with a mineral soil. Land type 4 was gently scalloped
with a mineral soil, but is recognized as a different land type due to itsswrth orientation
(LADNR 2004).Thesedata were collectedt6, 12 and 36nonths pst-constructionjn 1995,

1996 and 1999espectively Herbivore damage was recorded if observed.

Shoreline Change

To document shoreline movememntinuous differential GP®/as established at the mean
high water line along the original shoreline adjacent to vegetative plantings in the project area
Thereferenceshorelinesite located east of Avery Canaas subsequrtly found to have been
plantedby the landownerprior to theproject plantings. The vegetative plantirefiectively

made thereference shorelinsimilar to the project shoreline arttierefore not a valid
reference Only project area shoreline data are presehtzd. The shoreline was mappéau
postconstructiornyears 1998, 2002004 2008 and 2013.

C. Monitoring Results and Discussion

Aerial Photography:

The 1994 to 199Land/Water analysiscludingthe project areahows soméand gainin the
project aredut also contains areas thatrein the irterior and not part othe project area and
unrelaed to project feature@-igure 4) Howevertherewere gains in the areas behind the
rock dikes andamong the plantings on the bay shorelindhis pattern of shoreline
progradationdemonstrateshe effective establishment of an intertidgbartina alterniflora
hedgerow(Figure 5). Though as othe 2013 shoreline surveythe project area has losin
average of one meter tdnd per yearfrom 19982013 andthis trendis likely to continue
throughthe end oproject life in 2015 The-1.0 m/yshorelne erosion rates acelerating, the
20082013 period showedn average shoreline changk-2.0 m/y (Table 2) There were
multiple storm events prior tand duringthis time period that likely impacted the planted
hedgerows coverage and densitytributing to this accelerated ratd conservative estimate
of the averageshoreline losof -1.0 m/y would equate t@0 metersalong the 13 miles of
planted coastlindy 2015 Thiswould yield a substantial acread@ss in terms othe project
area This shoreline erosion rate generates a land dsimate ofapproximately 100 acres
along the edge of Vermilion Bay from 1998 to 20Ihis 100 acre loss represents
approximately50% of theproject areaBased on regional scale analysis of satellite imagery
(Thematic Mapper, 30 firesolution) starting in 1985-igure 6) the percent land change from

1c A
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1985 through 2015 shows a decline fro@5% land to approximately 509and by 2015

based on simple lime regressiorfCouvillion et al. 201). This is acoarseestimate for a small
project area yet it is in relative agreement with the shoreline changshaatang overall land

loss in the project area approaching 50% byethé of project life Over a longer historical

time frame Barrasia the CRMS spatial viewetetails a 34% loss in the T®9 project area

from 19562008 (Barras et al. 2009and an 8.5% loss in the TV basin as a whole over the
same period(McGinnis et al.2011). As this project almost compldye consists of bay
shoreline habitat the higher local land loss is reasonable compared to the TV basin as a whole.

Vegetation:
Spartina alterniflora trade gallons were planted along approximately 13 miles of Vermilion

Bay shorelinen double or triple hedgerowt® stabilize the shoreline and prevent land loss
from wave and wake generated erosion. These plantings took place in 1995 and were
monitored for percent coverage and survival six months later in the same gagbhearagain

in one year later in 1996 and three years post planting in 1999. By the 1999 monitoring effort
the individual plants were indistinguishable from one another and monitoring was ceased due
to the high survivorship and percent coveiSpiartinaalterniflora along much of the project
shoreline. The project shoreline was divided into four land types based on geomorphic and
topographycharacteristic§Figure 2). Land type 1 is a straight mineral shoeewith a
gradual slope with relatively homogawus erosion rates.ahd type 2 iglistinct based on the
deeply scallopedutbanks and gently sloped inlets with high organic content. Land type 3 is a
gently scalloped shoreline with a mineral soil. Land type dlss gently scalloped with
mineral sdi, but is recognized as a different land type due to its remtith orientation
(LADNR 2004). The entire project shoreline was vegetated prior to planangas with
extensivePhragmites australisvere noted and examined in closer detail to document the
effect of this species on the success of @partina alterniflora Overall the land types
produced similar results for the percent survivabpértina alterniflora Althoughland type 1

had a lowempercent survivathanthe other land types (Figu®. This is more likely an effect

from the preexisting vegetation in this region of the project shoreline beimgonducive to

the plantings and out competing the new vegetation. Land type was asonagar factor in

the percent cover oBpartina alternifloraover the three years of vegetation monitoring,
although land typ@ did appear more robust during each sampling period. Time post planting
was a more important factor as the planting became giyragstablished one year after
planting and after three years post planting was indistinguishable from the pre project
vegetation (FigureB and Figurell). Planting in or near existing stands Bhragmites
australisheavily reduced the survivorship and shthe percent cover of the project plantings.

In dense stands éfhragmiteshe Spartinaplanting percent survivorship was reduced by over
half in the first six months and by 80% over the three years studied (Fgufée logical
extension of this failw to survive is the lack of cover and the lack of expansion in the high
densityPhragmiteslocations over the study period (Figut8). Medium density Phragmites
stands had much lower cover after six months and one year but by year three were preforming
almost as well as the low density sites.

During the 2004 shoreline mapping the vegetation along some of the shoreline was
photographed and most appeared to be in good condition. Plantings were observed during the
2008 and 2013 shoreline mapping efforts. &sthe 2013 shoreline mapping very little
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Soartina alterniflora was present west of Four Mile Cut to the end of the project area which is
approximately 2.5 miles of relatively stable shoreline with few remaining plantings. The
remaining 10.5 miles of the project shoreline contains approximately 50% of the original
hedgerow plantings. Of the 50% remaining hedgerows some have retreated to cut banks or
disassociated from the existing marsh providing little erosion protection from Vermilion Bay
(Figure 12). Some segments of the plantings remain intact and are providingeatdal
vegetation hedgerow that is rolling landward as its associated shoretieats These
remaining intact shoreline planting hedgerows are mostly along the north south oriented
shoreline of land type 4 (Figuf3). The overall quality of the vegative planting component

of this project is in poor condition and has provided little shoreline erosion reduction over the
life of the projectwhen compared to historic rates

12

R crra i

2014 Operations, Maitenance, and Monitoring Repdor Boston Canal/Vermilion Bay Shoreline Stabilizati@v-09)



Figure4. Land water analysismcluding theBoston CanaShoreline Stabilization (TAD9)
project highlighting the land gain behind the rock dike and the hedgerow along the shoreline

from 1994 through 1997
13
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