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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 survival is threatened by
ongoing erosion and shoreline retreadnalysis of historic aerials indicatimat, since 1941the
salt marsh has retreated up to 300 FT along the northern edlysitu measurementand
analysis of recendigital orthgohoto quads (DOQshow that prior to construction of
breakwaters in 202& 2022,shorelineretreat averagel >4 FT per year.

The objectives of the Live Oak Point Living Shorelingegi are 1)haltingloss of salt marsh
habitat at Live Oak Poin2) restomgsalt marsh habitain a strip parallel to the current

shoreline protected by limerock breakwaters, anceB8hancingexisting salt marsh habitat via
improvedbuffers. To achieve these objectiveslidng shorelings being implemented along

the northern edge of the Live Oak Point salt mardhitial observationsstronglysuggest that,
where breakwaters have bearonstructed, trajectories have been established that will result in
all objectives being achieved.

New construction of pproximately3,440FT of limerock breakwatetsas been implemented at

the project site(completed Fall 2022)An additional 1,250+ FT of shoreline will be protected by

reef balls or other, small (approximately2¢ o6 aS0X O2y ONBGS & i NHzOG dzNB
(anticipated to be completed no later than 2023)antings of salt marsh vegetatio(Spartina

patens, Juncus roemarianus, Spartina alternifitya e been implemented along approximately

1,000 FT of shoreline, with additional plantisgheduled for 2024Barring unforeseen events

(e.g., majoistorms; lack of available plarfis & 2 dzZNOAyYy 3 2F NBEF oF f € & 2 NJ
completionof this projectis anticipatedby 2025

The Live Oak Point Living Shorelines project is a component of the Northwest Florida Water
Management District (NWFWMD)-Lieu Fee (ILF) mitigation program (USREmEit SA2011-
00287) ands expected tayenerate upon full completion2.61 estuarine mitigation credits for
use by the Florida Department of Transportation (FDOT).

This2024 (Spring Project andReference Sit&onitoring Reporthas been developed to comply
with federal and state monitoring requirementst is thesixthmonitoring report for the
reference siteand the seconanonitoring report for the project area (monitoring of the project
area as plannedgcommenced aftetimerockbreakwater construction was completed and
substantial planting of salt marsh vegetation had occurrdtgrameters for th&Spring2024
project andreference sitemonitoringare vegetation coversediment accretion, panoramand
generalphoto documentation Thereference sitehassimilargeomorphology, tidal range,

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 3440+ F1) were

constructed 202 2022.wS ST okt fa 2NJ O2yONB(GS a&a@2t Odloyigappiiogimagelyt t 0SS F
1,25C FT of shorelinevhere limerock breakwaters were not able to be constructed due to avoidance of

submerged aquatic vegetation (SAWJanting ofadditionalmarsh speciewill continue. Full project completion is

anticipatedby 2025



elevations, and vegetation community structusdien compared with the project sitéhe
reference site isocated approximately 3,000 Bduthwestof the projectsite).

Results of théSpring2024 vegetationmonitoring indicate strong similarity between the project
site and the reference siteTheSorengn@ Similarity Index comparing the project site with the
reference was 0.77. Vegetation diversity was limited (Sim@sDiversity IndefProject Site] =
0.67; Simpso@ Diversity Index [Reference Site] = 0.7Z)bath the project and reference
sites,the low marshisdominated bySpartina alterniflorathe mid marshs dominated by
Spartina patensand the high marsis dominated byJuncus roemerianiisAt the project site,
sediment is generally accumulating behind the newly constructed breakwéays sed-igure
32), with Spartina alternifloreexpanding in place@.g., sed-igure 33) Oystercoloniesare
rapidlybecoming establishedn the breakwaterand sibmergedaquatic vegetation (SAV),
primarily Halodué wrightii, has moved in behindreakwatersn multiple locationge.g., see
Figure 31)

Planted vegetation has generally done wellocationsprotected bylimerockbreakwaters

(e.g., see Figure 35Where breakwaters are absent (i.@here breakwaters were not
constructeddue to SAvavoidance concernsplanted vegetation hagenerally washed out

(e.g., see Figure 36xpectations 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 realizedJorrective measurewvill entail use of reef balls or concrete

G @2t Olalghg &ppréximately 1,250+ FT of shoreline where limerock breakwaters were not
constructed?

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

2. SO0ldzaS 2F GKS 3S2YS{NR $hdycanbepdsiBofeH more piretisely Witf less a @2 f OF y 2 S &
potential of disturbance to nearby SA¥hen compaed to loose limerock.


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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VegetationMonitoring

Vegetation coveat the project site andeference sitevasquantitatively measuren

4/15/2024 usinga modified Daubenmire methodl Three (3)transectsof variable length were
previouslyestablishedn the reference areand six (6) transects of variable length were
previouslyestablished in the project ared&achtransectbeganin the low marsh and extened

into the highmarsh. Twelve (12) Ofeter square (0.258) quadrats were sampled along each
transect. Four (4) quadrats were located in the low marsh, four (4) in the mid marsh, and four
(4) in the high marshAll plant species were identified @ach quadrat Percent cover of
vegetation by species arighre groundwas visually estimated

No exotic olinvasive plants were present in any transebiata collected od/152024 indicate
that, at both the project site and reference sitbge low marshisdominated bySpartina
alterniflora, the mid marsh bypartina patensand the high marsh bhjuncus roemerianus

Average percent cover dif/e vegetation (derived from vegetation transects) tbhe low marsh
was32%at the project sitecompared with45% for the reference sitfor the mid marsh was
64% at the project site compared wif2% for the reference site; and for the high marsh was
49% at the project site compared withi’% for the reference site.

Tablel. Percent Cover of VegetatioBring2024; Project Site versus Reference Site)

Project Reference
Site Site
Live Vegetation 32% 45%
Low Marsh
Bare Ground / Duff / Dead Vegetation 68% 55%
Live Vegetation 64% 72%
Mid Marsh
Bare Ground / Duff / Dead Vegetation 36% 28%
Live Vegetation 49% 47%
High Marsh
BareGround / Duff / Dead Vegetation 51% 53%

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

8



(AYLAZ2Y QA&

5 D =ASHNB2Awhere P £ périeeBticover for given specied was
similar at both the project site (D = 0.67) and the reference site (D = 0.71) and indicates limited

speciedliversity consistent with typical saltmarsh habitatChoctawhatchee Bay

Table2. Simpson's Diversity IndéSpring 2024)

Project Site

Reference Site

Species
Percent Percent
Cover (P) 2 Cover (P) P2
Distichlisspicata
Not Present| Not Present 0.012 0.000135
(Saltbush
Hadodule wrightii 0.001 0.000002 | Not Present| Not Present
(Shoalweed)
Iva Frutescens
. 0.048 0.002261
(Bigleaf Marsh Elder) Not Present| Not Present
Juncus roemerianus
0.449 0.201740 0.260 0.067735
(Needle Rush)
Schoenoplectus pungens 0.003 0.000010 0.006 0.000037
(Threesquare Bulrush)
Spartina alterniflora
0.232 0.053836 0.334 0.111486
(Smooth Cordgrass)
Spartina patens 0.261 0.068098 0.318 0.101259
(Saltmeadow Cordgrass) ' ’ ' '
Sporobolus spp. 0.006 0.000033 0.070 0.004890
(Dropseed)
Total 1.000 0.3260 1.0000 0.2750
{AYLAZ2Yy Qa 5A(
D)=LH Bt 0 0.67 0.72
4Simpson, E.H. 1949. Measurement of Diversity. Nature, 163:688.
5t SNOSyYyild O2@0SNJ 2F o6FNB INRdzy R RdzZF¥FX | yR RSIR

= 0 indicates infinite diversity and D = 1 indicates zero diversity.




{2NByasSyQa {AYAfFINAGE LYRSE o6{L I u/ Kk ! b
B = the number of species at the reference site, and C = the number of species common to both
sitesf was0.77, indicating strong specie®mposition similarity between the project site and
reference site.

Table3d { 2 NBy & Sy Q Sprifigk024aProjediBité &nd RejefRiZE Site)

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 5

{2NByasSyQa {AYAf Il NA(GRD/(A+B)RPOEL3eq7L O T

5Sorensen, 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)
Spring 2024

J i 1%
R e gt Halodule wrightii 0%

Duff / Dead
Vegetation 18%

Bare Ground 50%

Spartina
alterniflora 31%

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

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

Duff / Dead Vegetation 18%

Spartina
alterniflora 45%

Bare Ground 37%

Figure6. Reference Site Low Marsh Vegetation (Averagearfisects T7T9)



Percent Vegetation Cover - Mid Marsh (Project Site)
Spring 2024

Spartina alterniflora 3% Sporobolus spp. 1%

Schoenoplectus pungens <1%

Iva frutescens 7%

Bare Ground 8%

\Spartina

patens 38%
Juncus
roemerianus 15%

\Duff/ Dead Vegetation 28%

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

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

Juncus roemerianus 3%

g 4% Schoenoplectus pungens 1%
are Ground 3%

Sporobolus spp. 7% 4

Spartina
alterniflora 10% Spartina

patens 52%

Duff / Dead
Vegetation 25%

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



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

~Spartina patens <1%

Bare Ground 1%
"\ /_-Schoenoplectus pungens <1%

_ Duff / Dead
Vegetation 50%

Juncus /
roemerianus 49% /

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

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

Bare Ground 3%,\‘

Sporobolus spp. 5% N

X

_Distichlis spicata 2%

“_Duff / Dead
Vegetation 50%

Juncus
roemerianus 40%

FigurelO. Reference Site High Marsh Vegetation (Average of TransectO) 7



Table4. Reference Sitend Project Sit&/egetation(Spring2024) by Marsh Zong

ProjectSite ReferenceSite
Species Low Mid High Low Mid High
P Marsh | Marsh | Marsh | Marsh | Marsh | Marsh
Bare Ground 49.71% | 7.880 | 0.83%0 | 36.6R0| 2.92%6 | 3.3
Distichlis spicata 0 0 0 0 0
(Saltgrass) 0% 0% 0% 0% 0% 1.92%
Duff / Dead Vegetation| 18.468% | 27.9246 | 49.73%6| 17.9246 | 24.58% | 49.86%
Halodule wrightii 0.21% 0% 0% 0% 0% 0%
(Shoalweed)
Iva frutescens
0, 0, 0, 0, 0,
(Bigleaf Marsh Elder) 0% 6.92% 0% 0% 0% 0%
J“r(‘,z‘éz gf:gﬁ;'ﬁ)”us 0.63% | 15.426| 49.29%6| 0% | 2.50% | 40.3®%6
Schoenoplectus pungerl oo | 400 | 00m6 | 0% | 1.00% | 0%
(Threesquare Bulrush)
Spartina alteriflora | 30 ou0l 5 7m0 | 00 |45.426| 9586 | 0%
(Smooth Cordgrass)
Spartina patens 0% |37.896| 0.08% | 0% |52426| 0%
(Saltmeadow Cordgrasy
S"’(c[’)rr%t;)‘:gjg)p' 0% | 08| 0% | 0% | 7.000 | 452

*Due to rounding, percentages may not sum to precisely 100%.
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SedimentAccretionMonitoring

Toroughly estimatevertical sediment accretioor decrease in the reference area and project
area, ffteen sediment accretion monitoringointshave been establishedith systematic data
collection beginning May 2023Each point, assigned a unique ID of SB1 throudh,3Bnsists
2F I né E T1¢ 02y ONBsiodninudapprbxifatela2i enybdlowtiel O SR
vegetated ground surfaceMeasurements are made by inserting a thin metal rod into the
ground until itcontactsthe buried paving stone, retracting the rod, and then measutiregrod
against a meter stickBy design, thee points are located within thexistingmarshand not

within the marsh restoration zom (i.e.,they are not placed in tharea between the

breakwaters and the existing marsh / shorelitfe)

Use of buried marker@n this case, buried paving stonesgasnmonly used to monitor
sediment accretionn salt marsh habitat Our experience at the Live Oak Point Living Shorelines
projectindicates thatusefuldatawill be generatedn the centimeter resolution range.
However the coarsenesef dataobtained from ths technique may preclude obtaining
definitive trendsat millimeter resolutiors. At face value, masurementfrom May 2023 to May
2024indicatean annual accretion ratef 1.22 mm per yeain the existing marsh at the
reference site whereas data from the project sitedicatean annualoss of 9.79 mm per year
in the existing marshVisual observationshowever,stronglysuggest that vertical erosion is not
occurringin the existing marsht either the project site othe reference site.Theunevenness
of the marshsurfaceat the monitoring pointsthe potential for continuedsettling of soilfter
burial of the paving stongandpossibleimpreciseleveling of the buried paving stoneakes
millimeter to submillimeter resolutiof sedimeant accretion tendsproblematicat best.
Additional methodsof measuringsedimentaccretion may beomenecessaryandsedimert
monitoringmay be epanded into the restoration areas between the breakwaters and the
existing marshwhere sedimat accretion is definitively occurringsea level risdor the Panama
City areahas beerestimated by National Oceanic and Atmospheric Administra#823) area

at 3.10mm per year® Data collected at SB1 through BB and possibly other data collectéul
the future usingmore precise measement techniques and/or data collected whin the areas
between the breakweers and shorelingwill be usedo establish sediment accretion trends for
comparison with estimated sea level risBnesediment accretioomonitoring point(SB13
Figure29), not protected by breakwaterand locatedn the marsh/waterinterface,is

anomabus in that ithas become fully exposed frosmorelineerosion The other fourteen
monitoring pointsappear unlikely to become exposed from shoreline erosion.

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

8 When monitoring protocolsor this projectwere being deelopedto comply with permit conditionsit was
decidednot to place sediment aretion monitoringpoints within the zone between the brkaaters and existing
marsh because of expected volatility in sedithaccumulation and movenm within this area.

9 Station 8729108 Panama City, Florida; Relative Sea Level Br&ddim +0.55 mm per yeatbased on monthly
mean sea level data frot973 to 203.
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Table5. Vertical Sediment Accretidvionitoring

Average Depth Below Ground Surface (cn

4 18 21 18 3 Average _
Site Point MAY | MAY Ly OCT | MAY Chang Annualized
2023 | 2023 2023 2023 | 2024 | (2023¢2024) |  Rate of
in Ground Change
(Julian (Julian (Julian (Julian (Julian Surface (mm/yr)
Date) Date) Date) Date) Date) Elevation (cm)
2460068 | 2460082 | 2460146 | 2460235 | 2460434
SB 17.1 15.8 16.6 17.4 19.2 2.1 20.61
§ SBB - 19.0 18.0 18.1 18.0 -1.0 -10.02
;j_) % SBB - 18.1 17.2 17.3 17.5 -0.7 -6.91
A Reference Sitg  17.1 17.6 17.3 17.6 18.2 0.1 1.22
Average:
SB! 21.2 - 21.4 21.1 20.7 -0.5 -5.32
SB* 20.7 - 19.4 17.6 17.0 -3.7 -36.57
SB 17.3 - 16.9 16.8 16.3 -1.0 -9.64
SE 19.9 - 19.2 19.8 18.9 -0.9 -9.31
SB 245 - 24.1 23.8 23.9 -0.6 -6.15
SB* 11.6 - 6.9 2.8 9.3 -2.3 -22.60
Q SHO 27.0 - 27.2 25.7 25.6 -1.4 -14.29
g SR 1 17.7 - 17.4 16.3 15.6 2.1 -20.61
-qo—’. SHE2 8.3 - 10.0 8.5 4.9 -3.4 -33.41
o SH.3* 12.7 - 12.7 11.0 Exposed Exposed Exposed
SHE4 15.0 - 14.9 14.5 14.5 -0.5 -4.99
SHES5 11.2 - 10.9 10.8 12.7 1.6 15.62
ProjectSite | 17.3 - 16.8 15.7 16.3 -1.3 -13.39
Average:
Project Site| 18.0 - 18.0 175 17.0 -1.0 -9.79
Averagé:

*These monitoring points aredated at marsh/water interfacesediment accretion/erosion strongly affected by

wave actiornand subject to volatility.

** Project site average excludings BB, and SB3 (these points excluded from project site average due to

volatility).
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Panoramic Photo Monitoring

ProjectSitePhotoPhotos

Figur14. Project Site hoto Poif2 LookingWestc 5/3/2024
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Figurel8. Project Site Photo Point T4 Looking We5t3/2024
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|gure22. I’OjeCt Site Photo Point T6 Looking Wgst3/2024
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ReferenceSitePhotos

| Figr2. Reference Site Poto int T8 Lokng E5£3202
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Figure26 Reference St Photo Point T8 okin &/024
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Figure2eferen Site hotoint T9 kin B/224
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Other Photo Documentation

&

Figureég. Sediment Accretidn VMonltoring PiﬁBLB Exposedrom Erosion(5/3/2024)
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Figure30. TypicalSediment Accretion Monitoring Point LocatimnExistingMarsh(5/3/2024)
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Figur4. Vgetatin Sampling (/15/2024)



Figure35. Successful Supplemental Plantifgstected byBreakwaters
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