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Synopsis

Live Oak Point contains the largest salt marsh system (approximately 1,000 acres) in
Choctawhatchee Bay. Howevés, ecological integrity and loAgrm survivahas been
threatened by ongoing erosion and shoreline retreAnalysis of historic aerials indicatist,
since 1941the salt marsh has retreated up to 300 FT along the northern etigsitu
measurement@andanalysis of recentligital orthgphoto quads (DOQshow that prior to
construction of breakwaters in 20212022,shorelineretreat averagel >4 FT per year.

The objectives of the Live Oak Point Living Shore{lt@®L)rojectare 1)haltingloss of salt

marsh habitat at Live Oak Poji&) restomgsalt marsh habitain a strip parallel to the current
shoreline protected by limerock breakwaters, andeB8hancingexisting salt marsh habitat via
improvedbuffers. To achieve these objectivesliang shorelinags being implemented along

the northern edge of the Live Oak Point salt mardhitial observationsstronglysuggest that,

where breakwaters have been constructed, trajectories have been established that will result in
all objectives being achieved.

New construction of pproximately3,680FT of limerock breakwatetsas been implemented at
the project site(completed Fall 2022)An additionalR90+ FT of shoreline will be protected by
ysterd a Gt S¢ O2 yYOPNBRIINHaOORE@Taadix Bk @ f 201a o0S3IlLy -
and isanticipated to be completed no later theBpring2025). Several limerock breakwater
segmentswith excessive settling into mucky sedimentsre rehabbed with additional rock in
October/November 2024Pantings of salt marsh vegetatio(Spartina patens, Juncus
roemarianus, Spartina alternifloylhave been implemented along approximately 1,000 FT of
shoreline, with additional plantirggscheduled for 202. Experience gained at LOPLS has
demonstrated that planting prior to completion of breakwater segments is generally not
successful with plants highly susceptible to washdgeurring unforeseen events (e.g., major
storms; lack of available plantdull completionof this projectis anticipatedin 2025

The Live Oak Point Living Shorelines project is a component of the Northwest Florida Water
Management District (NWFWMD)-Lieu Fee (ILF) mitigation program (USACE Permz(BAdJ
00287) ands expected tayenerate upon full completion2.61 estuarine mitigation credits

Any credit generateavill bereserved for the sole usay the Florida Department of
Transportation (FDOT).

1 The NWFWMD has contracted with the Choctawhatchee Basin Alliance of Northwest Florida State College (CBA)

to implement the Live Oak Point Living Shorelines projetherock beakwaters(approximately 80+ FT

including planned gaps betwedmeakwater segmenjavere constructed 202t 2022. d h @ i S WNd Séareo f 2 O a
beingused to completeapproximately990t FT of shorelinethere limerock breakwaters were not able to be

constructed due tdahe requirement to avoid impacts tsubmerged aquatic vegetation (SAM)h @ a G SNJ / | adf S¢
blocks can be precisely placed and more easily avoid causing imp&As// 2y & G NUzOG A2y SAGK aheéal
began October 2024Planting olsupplementaimarsh species appropriate areasvill resume in Spring 2025-ull

project completion isanticipatedin 2025



This2024 (Fal) Project andReference Sit®lonitoring Reporthas been developed to comply
with federal and state monitoring requirementst is theseventhmonitoring report for the
reference siteand thethird monitoring report for the project area (monitoring of the project
area, as plannedcommenced aftetimerockbreakwater construction was completed and
substantial planting of salt marsh vegetation had occurrd&trameters for thé-all2024
project andreference sitemonitoringare vegetation coversediment accretion, panoramand
generalphoto documentation Thereference sitehassimilargeomorphology, tidal range,
elevations, and vegetation community structusdien compared with the project sitéhe
reference site isocated approximately 3,000 duthwestof the projectsite).

Results of thd=all2024 vegetationmonitoring indicate strong similarity between the project

site and the reference site ¢tKS {2NByasSyQa {AYAflINARGE LYyRSE
referencesite is0.92 (1 = perfect similarity; O = no similarityyegetation diversitys limited at

bothsitesd { A YLJA 2 y Q& & thePodt Sith 200L Yy RSELIA 2 Y Q& atFhe FS N& A
Reference Site =@9).2 At both the project and referencsites,the low marshis dominated by

Spartina alterniflorathe mid marshs dominated bySpartina patensand the high marsis

dominated byJuncus roemeriandisAt the project site, ediment is generally accumulating

behind the newly constructed breakwaters, wilipartina alternifloreexpanding in places.
Oystercoloniesare rapidlypbecoming establishedn the breakwaterand sibmergedaquatic

vegetation (SAV), primarijalodué wrightii, has moved in behindreakwatersn multiple

locations

Planted vegetation has generally done wellocationsprotected bylimerockbreakwaters
However, vihere breakwaters are absent (i.&vhere breakwaters were not constructefiie to
SAVavoidance concernsplanted vegetation hagenerally washed outExpectations that

multiple rows of sandbag plantings (i.e., sandbags with three vegetation plugs per bag) would
be sufficient to stop erosion where breakwaters were not constructed were not realized.
Corrective measureare being implemented making usedysterd & (i £ S éalorgf 2 O1 a
approximately990+ FT of shoreline where limerock breakwaters were not construtted

All monitoring reports for theLive Oak Point Living Shorelin@sject site andeference siteare
posted athttps://www.nwifwater.com/WaterResources/RegionaVetland-Mitigation-
Program/RegionaMitigation-Plan/NWFWMEMitigation-Sites/Choctawhatche®Vatershed
Mitigation-Sites/LiveOakPeninsulaLF/LivingShoreliner any successor website.

2l {AYLAZ2YQ& S5AQOSNERAGE LYRSE 2F n I' AYFAYAGS RAGSNEAGET
3 Because of the geometries @Dysterd & { fthByacanéepositioned more precisely with less potential of

disturbance to nearby SAV when compared to lose limeroclB I { 6 4§ SNJ O2y a i NdzOGA 2y dzaAy 3
began October 2024nd is expected to be completed by Spring 2025.


https://www.nwfwater.com/Water-Resources/Regional-Wetland-Mitigation-Program/Regional-Mitigation-Plan/NWFWMD-Mitigation-Sites/Choctawhatchee-Watershed-Mitigation-Sites/Live-Oak-Peninsula-ILF/Living-Shorelines
https://www.nwfwater.com/Water-Resources/Regional-Wetland-Mitigation-Program/Regional-Mitigation-Plan/NWFWMD-Mitigation-Sites/Choctawhatchee-Watershed-Mitigation-Sites/Live-Oak-Peninsula-ILF/Living-Shorelines
https://www.nwfwater.com/Water-Resources/Regional-Wetland-Mitigation-Program/Regional-Mitigation-Plan/NWFWMD-Mitigation-Sites/Choctawhatchee-Watershed-Mitigation-Sites/Live-Oak-Peninsula-ILF/Living-Shorelines
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Figure3. Fall2024Reference Site Monitoring



VegetationMonitoring

Vegetation coveat the project site andeference sitevasquantitatively measuren
10/23/2024 usinga modified Daubenmire methotl. Three (3)transectsof variable length were
previouslyestablishedn the reference areand six (6) transects of variable length were
previouslyestablished in the project arg&igures 2 and 3)Eachtransectbeganin the low
marsh and extened into the highmarsh(Figure 4) Twelve (12) O-feter square (0.258)
guadrats were sampled along each transe€éaur (4) quadrats were located in the low marsh,
four (4) in the mid marsh, and four (4) in the high marali.plant species were identified in
each quadrat Percent cover of vegetation by species dade groundwas visually estimated

No exotic or invasive plants were present in any trans@gta collected 0ri0/23/2024
indicate that at both the project site and reference sitee low marshis dominated by
Spartina alterniflorathe mid marsh bypartina patensand the high marsh bjuncus
roemerianus

Average percent cover dif/e vegetation (derived from vegetation transects) tbhe low marsh
was50%at the project sitecompared with68% for the reference sitgfor the mid marsh was
70% at the project site compared wi8l% for the reference site; and for the high marsh was
60% at the project site compared wif2% for the reference site.

Tablel. Percent Cover of VegetatioRdl12024; Project Site versus Reference Site)

Project Reference
Site Site
Live Vegetation 50% 68%
Low Marsh
Bare Ground / Duff / Dead Vegetation 50% 32%
Live Vegetation 70% 91%
Mid Marsh
Bare Ground / Duff / Deadegetation 30% 9%
Live Vegetation 60% 72%
High Marsh
Bare Ground / Duff / Dead Vegetation 40% 28%

4 Daubenmire, Rexford1959. A Canopycoverage method of vegetational analysis. Northwest Science &3t43

8



{AYLE2Yy Q& 5DIASHNBAnhereP £ peiieeditteover for aiven specied was
similar at both the project site (D =M@ and the reference site (D =6®) and indicates limited
species diversity consistent with typical saltmarsh habitathoctawhatchee Bdy

Table2. Simpson's Diversity Indéxall2024)

Project Site Reference Site
Species
Percent Percent
Cover (P) 2 Cover (P) P2
Atriplex pentandra
(Saltbush) 0.007 0.000048 0.0004 0.0000001
Distichlis spicata 0.024 | 0.000589 | 0081 | 0.006502
(Saltbush
Hadodule wrighti 0.035 0.001202 | Not Present| Not Present
(Shoalweed)
Juncusoemerianus
(Needle Rush) 0.381 0.145125 0.223 0.049650
Schoenoplectus pungens 0.001 0.000001 0.024 0.000564
(Threesquare Bulrush)
Spartina alterniflora
(Smooth Cordgrass) 0.242 0.058464 0.215 0.046029
Spartina patens
(Saltmeadow Cordgrass) 0.310 0.096235 0.458 0.209657
Total 1.000 0.3017 1.000 0.312D2
{AYLAZ2Yy Qa 5A(
D)=LH Bt 0 0.70 0.69
{2NByasSyQa {AYAfFINARGE LYRSE o6{L I u/ k ! b .T

B = the number of species at the reference site, and C = the number of species common to both

5Simpson, E.H. 1949. Measurement of Diversity. Nature, 163:688.
6t SNOSyYy G O20SN) 2F 061N’ INRdzyRI RdzF¥FZ FyR ®BFIR @S3aSil GAaz
calculations D = 0 indicates infinite diversity and D = 1 indicates zero diversity.



sitesY was0.92, indicating strong specie®mposition similarity between the project site and
reference site.

Table3d { 2 NBy &Sy Q &allZ024 Piojedt $it an@ RefergriReS3e) 6

A = Number of Species at Project Site 7

B = Number of Species Reference Site 6

C = Number of Species in Common Between Project Site and Reference Sit 6

{2NByasSyQa {AYAfl NA(G®/ (A+BRPEL38qIR 0 T

"Sorensen, T. 1948. A method of establishing groups of equal amplitude in plant sociology based on similarity of
species and its application to analyses of the vegetation on Danish commons. Kongelige Danske Videnskabernes
Selskab. 5 (4):¢(B4.
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Choctawhatchee Bay

iy\_ g _\B/rgakwaters Q

Low Marsh Restoration Area
(Variable Width Not to Exceed 25 FT)

Shoreline / Mid Marsh "
(Variable Width)
-
High Marsh
L

Vegetation Transect

— —
D ST, (heitey G

4 Quadrats (0.5-meter square)
Randomly Placed in Low Marsh

-
-
4 Quadrats (0.5-meter square)
Randomly Placed in Mid Marsh
-
-
-

4 Quadrats (0.5-meter square)
Randomly Placed in High Marsh

- Quadrat (0.5-meter square)

Live Oak Point Living Shorelines - Vegetation Transect Typical

25 50 Feet
1 J ’NX

Figured. Vegetation Transect Sarg Design(Breakwaters Not Present at Reference Site)
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Percent Vegetation Cover - Low Marsh (Project Site)
Fall 2024

Spartina patens 3%
Duff / Dead Vegetation 5%

Halodule wrightii 6%

Bare Ground 44%

Spartina
alterniflora 41%

Figureb. Project Site Low Marsh Vegetation (Average of Transect$d)l

Percent Vegetation Cover - Low Marsh (Reference Site)
Fall 2024

Duff / Dead Vegetation 5%

Spartina patens 21%

Spartina
alterniflora 47%

Bare Ground 27%

Figure6. Reference Site Low Marsh Vegetation (Averageafisects T7T9)
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Percent Vegetation Cover - Mid Marsh (Project Site)
Fall 2024

Spartina alterniflora 3% Atriplex pentandra 1%

_\\ %Schoenoplectus pungens <1%

\

Distichlis spicata 4%

Juncus
roemerianus 9% __—4

Bare Ground 13% /

\Spartina

patens 53%

Duff / Dead
Vegetation 17%_/

Figure7. Project Site Mid Marsh Vegetation (Average of TransectS &)L

Percent Vegetation Cover - Mid Marsh (Reference Site)
Fall 2024

Juncus roemerianus <1%
Atriplex pentandra <1%

Spartina alterniflora 3%
Bare Ground 4%
Duff / Dead Vegetation 5%

Distichlis spicata 5%

Schoenoplectus
pungens 6%

\_Spartina patens 77%

Figure8. Reference Site Mid Marsh Vegetation (Average of Transeet§9)7



Percent Vegetation Cover - High Marsh (Project Site)
Fall 2024

Bare Ground 8%
N

Duff / Dead
Vegetation 32%
. Juncus

roemerianus 60%

Figure9. Project Site High Marsh Vegetation (Average of Transect$a)l

Percent Vegetation Cover - High Marsh (Reference Site)
Fall 2024

Bare Ground 5%

Spartina patens 8% _

Distichlis spicata 13%

“._Juncus
roemerianus 51%

Duff / Dead /
Vegetation 23%

FigurelO. Reference Site High Marsh Vegetation (Average of Transeci®] 7



Table4. Reference Sitend Project Sit&/egetation(Fall2024) by Marsh Zone

ProjectSite ReferenceSite
Species Low Mid High Low Mid High
P Marsh | Marsh | Marsh | Marsh | Marsh | Marsh
Atriplex pentandra | 50, | 3 om0 | 006 | 0% | 0.086 | 0%
(Saltbush)
Bare Ground 44.3246| 12.83%06| 8.13%6 | 27.33%| 4.2506 | 8.13%
Distichlis spicata 0% | 4386 | 0% | 0% | 5426 | 0%
(Saltgrass)
Duff / Dead Vegetation| 5.2%6 | 17.00% | 32.086| 4.7%% | 4.50% | 32.08%
Halodule wrightii 6.25% 0% 0% 0% 0% 0%
(Shoalweed)
Juncus roemerianus | 0. | g agy 59706 0% | 0.176 | 59.79%
(Needle Rush)
Schoenoplectus pungerl 5o, | o106 | 096 | 0% | 5506 | 0%
(Threesquare Bulrush)
Spartina alteriflora | ) aq 0| 5 7100 | 006 |46.506| 3176 | 0%
(Smooth Cordgrass)
Spartinapatens | 5 4055 7m0 | 21.426| 76.926 0%
(Saltmeadow Cordgrasy

*Due to roundingpercentages may not sum to precisely 100%.
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SedimentAccretionMonitoring

Toestimatevertical sediment accretiom the existing marsh of theeference area and project

area, ffteen sediment accretion monitoringoints(i.e., buried paving bricksyere established

with systematic data collection bamingMay 2023® Each point, assigned a unique ID of SB1
throughSB52 O2y &aAada 27F | brckburledappioxiriately FBNGS BeBw LI SA y 3
the vegetated ground surfaceMeasurements are made by inserting a thin metal rod into the

ground until itcontactsthe buried pavindrick, retracting the rod, and then measuritige rod

against a meter stickBy design, these points are located within the existing marghnot

within the marsh restoration zone (i.@hey are not placed in tharea between the

breakwaters and the existing marsh/shorelirfe).

Use of buried marker®(g.,buried pavingoricks) is commonly used to monitor sediment
accretionin salt marsh habitat. Our experience at the Live Oak Point Living Shorelines project
indicates thatuseful datawill be generatedn the centimeter resolution rangetHowever,our
experience indicates thdhe coarseness of datbtained from this techniqu&vill preclude
obtainingdefinitive trendsat millimeter resolutiors. At face value, asurementfrom May
2023 toOctober2024indicatean annual accretion ratef 9.76 mm per yeaiin the existing
marsh at the reference sitevhereas data from the project sitedicatean annual loss df1.27
mm per yealin the existing marsfiTable 5) Visual observationshowever stronglysuggest
that vertical erosion is not occurring the existing marsht either the project site or the
reference site.The unevenness of thmarshsurface at the monitoring pointshe potential for
continuedsettling of soilfter burialof the pavingorick, andimprecise leveling of the buried
pavingbrick, preclude measurement resolutions beyond the centimeter range.

Given the limitations of the buried markers (paver bricks) in the existing salt marshp and t

expand themonitoringto include the marsh restoration/marsh expansion zone located

between breakwater segments and the current shoreline, egglalitional monitoring stations

using a different desigwere establishedn 11/25/2024 wS T SNNBER (2 KSNB F a a4t
each station(assigned a unique ID of SP1through $PB)y aA ada 2F (62 HE 5L! 3
(10-FT length) driven approximately 7 %2 FT int® @imderlying sandy sediments, placed

approximately 7 FT apandforming a line approximately perpendicular to the existing

shoreline During monitoring events, a rigid cross bar (marked T Intervals) itemporarily

placed on the two PVC post#t each station, height from the bottom of the cross bar to the

sediment surface is measured at st¢ T intervals (decreasing height measurements over time

indicate accretion of sediment).

8 Earlierattempts at measuring sediment accretion either washed out or were vandalized.

®When monitoring protocols for this project were being developed to comply with permit conditions, it was
initially decided not to place sediment accretion monitoring points within the zone between the breakwaters and
existing marsh because of expected volatility in sediment accumulation and movement within thisSadienent
accretion monitoring has since been expanded to includezthree between the breakwaters and existing marsh.

16



Initial monitoringof the PVC post pairs within the marsh expansion Zdiadble6) was

conducted on 11/25/202, with repeat measurements taken d2/16/2024 (22 days apart).
Although too short a time interval to establish trends with any degree of confidence, initial data
strongly suggesaiccumulation osedimentin the marsh expansion zone behind constructed
breakwaters'® The averageneasuredaccretion of sediment, over 22 days (i.e., 11/25/2@24
12/16/2024), for PVC post pairs placed behind existing breakwaters, was 1.8 cm (well above the
rate of estimated sea level riger northwest Floridgy Over time, definitive trendsvithin the

marsh expansion zorere expected to be determined

0pPVC Post Paido.1¢ 5 and 8 are located behind breakwaters (either limerbodakwaters constructed in 2021
CHNHHE 2NJ 0SKAYR ONBI16l iSNR O2yaiNUzO NS K& Maye logated in - dza A y 3
areas where breakwaters are planned to be constructeekirty 2025.

17
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Table5. Vertical Sediment Accretion MonitoritBuried Paver Brick; Existing Marsh)

Average Depth Belowsround Surface (cm)

Average
Change Annualized
Ste Point Mi\Y M1A8Y J2 |_1Y olgT MiY 02(1:T (2023¢ 2024) | Rate of
2023 2023 | 2023 | 2023 | 2024 | 2024 | 'nGround Change
Surface (mm/yr)
(Julian (Julian (Julian (Julian Elevation (cm)
(Julian Date) | (Julian Date) Date) Date) Date) Date)
2460068 2460082 2460146 | 2460235 | 2460434 | 2460598
SB1 17.1 15.8 16.6 17.4 19.2 20.7 3.6 24.56
§ SB2B - 19.0 18.0 18.1 18.0 18.2 -0.7 -5.05
< % SB3B - 18.1 17.2 17.3 17.5 | Missing - -
E Reference 17.1 17.6 17.3 17.6 18.2 195 1.4 9.76
Site
Average:
SB4 21.2 - 21.4 21.1 20.7 195 -1.7 -11.94
SB5 20.7 - 194 17.6 17.0 15.7 -5.0 -34.55
SB6 17.3 - 16.9 16.8 16.3 16.2 -1.1 -7.58
SB7 19.9 - 19.2 19.8 18.9 15.2 -4.7 -32.37
SB8 24.5 - 24.1 23.8 23.9 Missing - -
Q SB9 11.6 - 6.9 2.8 9.3 Missing - -
E’:) SB10 27.0 - 27.2 25.7 25.6 25.2 -1.8 -12.40
EA SB11 17.7 - 17.4 16.3 15.6 15.1 -2.6 -17.68
x SB12 8.3 - 10.0 8.5 4.9 7.6 -0.6 -4.36
SB13 12.7 - 12.7 11.0 | Exposed| Exposed - -
SB14 15.0 - 14.9 145 14.5 14.3 -0.7 -4.82
SB15 11.2 - 10.9 10.8 12.7 14.7 35 24.22
Project 16.8 15.7 16.3 15.9 -1.6 -11.27
Site
Average:
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Table6. VerticalSedimentAccretion MonitoringPVC Post Pairslarsh Expansion Arga

LOPLS: Sediment Accretion Monitoring (PVC Post Pairs)
SedimentPvVq Measurement 11/25/2024 12/3/2024 | Surface Elevation
Post Pair Position (cm) (cm) Change (cm)
1FT 72.6 69.6 3.0
2FT 72.5 69.4 3.1
3FT 70.5 66.8 3.7
SP1 4FT 68.2 66.8 1.4
5FT 65.9 65.5 0.4
6FT 64.7 65.0 -0.3
AVG 69.1 67.2 1.9
1FT 73.5 71.8 1.7
2FT 75.9 70.5 5.4
3FT 69.8 68.9 0.9
SP2 AFT 72.6 70.8 1.8
5FT 66.9 66.4 0.5
6FT 66.8 65.8 1.0
AVG 70.9 69.0 1.9
1FT 88.9 89.1 -0.2
2FT 90.6 89.2 1.4
3FT 88.3 89.3 -1.0
SP3 AFT 88.6 89.8 -1.2
5FT 88.7 89.5 -0.8
6FT 89.0 89.6 -0.6
AVG 89.0 89.4 -0.4
1FT 78.5 74.7 3.8
2FT 79.4 75.6 3.8
3FT 79.4 76.6 2.8
SP4 4FT 81.5 77.6 3.9
5FT 81.9 79.6 2.3
6FT 84.1 81.0 3.1
AVG 80.8 77.5 3.3
1FT 86.1 78.0 8.1
2FT 84.5 80.1 4.4
3FT 86.2 80.6 5.6
SP5 4FT 81.1 80.4 0.7
5FT 80.7 80.1 0.6
6FT 80.4 78.3 2.1
AVG 83.2 79.6 3.6
1FT 86.0 90.8 -4.8
2FT 85.3 90.4 5.1
3FT 84.4 87.8 -3.4
SP6 AFT 83.3 87.6 -4.3
5FT 83.2 87.6 -4.4
6FT 84.3 87.3 -3.0
AVG 84.4 88.6 -4.2
1FT 78.5 74.5 4.0
2FT 79.5 73.5 6.0
3FT 80.4 75.0 5.4
SP7 4FT 80.2 75.8 4.4
5FT 82.6 77.3 5.3
6FT 80.4 79.4 1.0
AVG 80.3 75.9 4.3
1FT 86.1 87.9 -1.8
2FT 87.0 87.2 -0.2
3FT 87.8 87.0 0.8
SP8 AFT 90.0 88.4 1.6
5FT 92.3 90.3 2.0
6FT 92.8 91.5 1.3
AVG 89.3 88.7 0.6
Average All Post Pai 80.9 79.5 1.4
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Panoramic Photo Monitoring

ProjectSitePhotoPhotos

L b

Fure13. Projct Site Photo Point T€20/15/2024

Figurel5. Project Site Photo Point 'E41_0/1/2024

21



" Figurel7. Project Site Photo Point T6.0/232024
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ReferenceSitePhotos

Figurel8. ReferenceSite Photo Point Tq 10/23/2024

Figure20. Reference Site Photo Point 0024
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Other Photo Documentation

Fig

ure22. Vegetation onitrn (10/23/2024)
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Figure23. Breakwater Construction Usit\@yster Castles" (11/13/2024)

Figure24. Newy ConstructedBreakwater Segmnﬂsing“Oyster Castles" (11/13/2024
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Figure25. Sediment Accretion Monitoriatio(Buied Pae p ting\/larsh
(12/16/2024)

£

Figure26. Sediment Acretio oniorir@tation (PVC Post PaiBgtween Breakwater and
Shore(12/16/2024)
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Figure29. Washout of Planted Vegetatiddot Protected by Breakwaters
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