LIVEOAKPOINTUVINGSHORELINES

2026 (Spring Project andRreference Sit&onitoring Report

EST p
gW 2
OQ:S O*‘P\»

< >

3 3!
< E &
o &
P &

Y
4, Q
Wagpues®

USACPermit No.: SAR011-00287
FDEP Permit No 0387876001-E}66

Permittee: Northwest Florida Water Management District
81 Water Management Drive
Havana, FL 3233812
POC: Robert Lideopertlide@nwiwater.com

Entity Conducting/onitoring: Choctawhatchee Basin Alliance of Northwest Florida
(Vegetationand BenthicsAll State College
OtherMonitoring Conducted by 109 South Greenway Trail
NWFWMD Staff Santa Rosa Beach, FL 3288395
POC: Rachel Gwigwinr@nwfsc.edy

Project Location: Live Oak Point Salt Marsh
3043° North, -86.25° West(Project Site)
3042° North, -86.27° West(Reference Site)
Approximately 2 ¥2 Miles NW of Santa Rosa Beach
Walton County, Florida


mailto:robertlide@nwfwater.com
mailto:gwinr@nwfsc.edu

Contents

00T 10] 0 15 1= USSR RRSP PP 4
AV/=To 1] =Y o] o IN\Y (o a1 o 1 o TR 10
Sediment ACCIetioN MONITOIING. ... ...uueeiieaeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeaeeeeeeeeeeenes 18
BenthiC MONITOING.....cooo i r s e e e e e e e e e e e e eeeas 26
Panoramic Photo MONITOMNG...........uuiiiiiiiiiee e 35
Other Photo DOCUMENTALION. .......uuiiiiieieiiiiiitite et e e e e e e e e e e e e e e e e e e 38
Figure 1. Spring 2026 MONItOrNG OVEIVIEW..........cevveereriiriiirnnnniineiniennnnn s ee s e eaaeeeeas 6
Figure 2. Spring 2026 Project Site MONItOING.........uuuuueiiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeaeesaneanneenndd
Figure 3. Spring 2026 Reference Site MONItOrNG..........coovvvviiiiiieiieiiiieerans 8
Figure 4. Completed Breakwater (Constructed 202025)................ccceeeeviiiiiiiiiiiiiieeeeeeeee, 9
Figure 5. Vegetation Transect Sampling Design (Breakwaters Not Present at Referend8 Site)
Figure 6. Project Site Low Marsh Vegetation (Average of Transect®)1...........cccvvvvnnees 14
Figure 7. Reference Site Low Marsh Vegetation (Average of Transe@8)T7.................. 14
Figure 8. Project Site Mid Marsh Vegetation (Average of Transeel®o]l............cceeevnneee 15
Figure 9. Reference Site Mid Marsh Vegetation (Average of TranseCION7................... 15
Figure 10. Project Site High Marsh Vegetation (Average of TranseCi®[1.................... 16
Figure 11. Reference Site High Marsh Vegetation (Average of Transe@@)T7................ 16
Figure 12. Sediment Accretion Monitoring at Project.Site............oooccvvviiieeiiiieeeiiiiee, 20
Figure 13. Sediment Accretion Over Time (PVC POSt RallS).......cccvvveeeiiiiiiiiiiiiiiiieeeenn. 24
Figure 14. Sediment Accretion Over Time (Average of SIP8).........ccccccniiiiiiiiiiiiiennnen. 25
Figure 15. Benthic Invertebrates (Project Site) by Phylum..............cccoiie, 29
Figure 16. Benthic Invertebrates (Reference Site) by Phylum.............cccooiiiiiiiinn. 29
Figure 17. Benthic Invertebrates (Project Site) by Class.........cccccovviiiiiiiiiiiiies 30
Figure 18. Benthic Invertebrates (Reference Site) by .Class.........cccccceeeiiiiiiiiiiiiiennnnn. 30
Figure 19. Benthic Invertebrates (Project Site) by Order...........ccceeeeeieiiiiiiiiiiiiee, 31
Figure 20. Benthic Invertebrates (Reference Site) by Order...........ccccvviiiieeiiiiiiniinn 31
Figure 21. Benthic Invertebrates (Project Site) by Family............cccceeiiiiiiiiiiiiiiiiieeeeeeeen, 32
Figure 22. Benthic Invertebrates (Reference Site) by Family.............oovvvvviiiiiiiiiiiniiinnnnnn. 32
Figure 23. Benthic Invertebrates (Project Site) by TaXa........ccccvvvvvveiiiiiiiiiiiiececeeeeen, 33
Figure 24. Benthic Invertebrates (Reference Site) by Taxa.............ccccceeeiiiiiiiiniinnnne, 33
Figure 25. Benthic Invertebrates (Project Site) by Feeding.Guild...................coeeeeeeee. 34
Figure 26. Benthic Invertebrates (Reference Site) by Feeding.Guild...................cceevveenes 34
Figure 27. Project Site Photo POINtCTA/2/2026............uuvrumeimiiiiiiieiiieceeeeeeee e e e e eeaeeens 35
Figure 28. Project Site Photo POINtCIR2/2026...........coouvuiiiiieiiiiiiiiie e 35
Figure 29. Project Site Photo PoINtCIBI2/2026............couvuiiiiieiieiiiiiiii e 35
Figure 30. Project Site Photo PoINtCTAV2/2026............oouvuiiiiieiieiiiiiiie e 35
Figure 31. Project Site Photo PoINtCIA2/2026.............ouvviiiiieiieieiiicie e 35
Figure 32. Project Site Photo PoINtCTA2/2026.............covviiiiieiiiiiiiiiie e 36
Figure 33. Reference Site Photo POINEAT2/2026...........ccovviiiiiiiiiieiiiee e 37



Figure 34. Reference Site Photo POINGB&/2026..........cceeeeeeeeeeeeeeeiiieeniininiinninnnnnnnnnnnnnnna 37

Figure 35. Reference Site Photo POINGAZ2/2026..........ccoeeveeeeeeeeeeeiveeerinnnininninnnnnnnnnnnnnnnn 37
Figure 36. Benthic Community Sampling (4/27/2026)...............ccccoeeeeieiiiiiiiiiieeeeeee, 38
Figure 37. Spring 2026 Vegetation Monitoring (4/27/2026) ..........ccccoeieiiiiiieeiiieieeeeeeeeeeenns 38
Figure 38. Sediment Accretion Monitoring Station (PVC Post Pairs; Staipmr@PMarsh
Expansion Between Breakwater and Shore (4/27/2026)...........ccccccceeveviieiiiiiiiennnenn, 39
Figure 39. Oyster and Other Bivalve Colonization on Breakwater (10/24/2025)............ 39

Table 1. Percent Cover of Vegetation (Spring 2026; Project Site versus Reference. Sit&ép
Table 2. Simpson's Diversity Index (Spring 2026)......cccoueiieiiiiiiiieeeeeeeeeeeeeeeeeeeee e 11
¢loftS od {2NByasSyoa {AYAfFINARGE LY.RSE..02 LINRYy3
Table 4. Reference Site and Project Site Vegetation (Spring 2026) by Marsh.Zone......17
Table 5. Vertical Sediment Accretion Monitoring (Buried Paver Brick; Existing Marsh). 21
Table 6. Vertical Sediment Accretion Monitoring (PVC Post PaisSH1 Marsh Expansion

F N (=T Lo OO UPPPT R TTPPPIN 22
Table 7. Vertical Sediment Accretion Monitoring (PVC Post Pair$S8B5Marsh Expansion
F N (=T Lo OO UPPPT R TTPPPIN 23
Table 8. BenthiC SampPling.........cccuuiiiiiiieie e 27



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 retreAnaly®s of historic aerials indicatbat
since 1941salt marsh retreahas exceede®00 FT along the northern edgén situ
measurement@and analysis omorerecentdigital orthgohoto quads (DOQshow that prior to
implementation of a living shorelingompleted 2025)the rate ofshorelineretreat was
increasing andhadaveragel >4 FT per yeagince 2007

The objectives of the Live Oak Point Living Shore{ln®®L &) projectare 1)haltingloss of salt
marsh habitat at Live Oak Pojr#) restomg/expandingsalt marsh habitain a narrow strip
parallel to the current shoreline protected by limerdCyster Castlé breakwaters, and 3)
enhancinghe functional value of thenterior of the existing salt marsh vianprovedbuffers.

To achieve these objectives|iang shorelingconsisting of breakwaters and supplemental
plantings of appropriate marsh speci¢s)s beerimplemented along the northern edge of the
Live Oak Point salt mardhCurrentobservationsstronglysuggest thathe living shoreline is
functioning as intended and thatajectories have been established that will result in all
objectives being achieved.

Construction of pproximately4,130FT of breakwaterswith supplemental plantings of
appropriate marsh specieSpartina patens, Juncus roemarianus, Spartina alternjflora
commenced irAugust2021 and was completed Bugust2025. Asa component of the
Northwest Florida Water Management District (NWFWMDBliBu Fee (ILF) mitigation program
(USACE Permit S2J11-00287) the Live Oak Point Liviighorelines project isxpected to
generateup to 2.61 estuarine mitigation creditsAny credit generateis reserved for the sole
useof the Florida Department of Transportation (FDOT).

This2026 (Spring Project andReference Sit®onitoring Reporthas been developed to comply
with federal and state monitoring requirementst is thetenth monitoring report for the
reference sitgmonitoringcommencing-all2021) and thesixthmonitoring report for the
project area fnonitoringcommencing Fall 202&yonitoring of the project areaas planned,
commenced aftesubstantialbreakwater construction was completedp.arameters for the
Spring2026 project andreference sitanonitoringare vegetation coversediment accretion,
benthic invertebratespanoramicand generaphoto documentation Vertical drone

1L oose limerock was used fapproximately 8592 ¥ o0 NB I { 6+ G SNJ 02y a i NUzOG A2y & dheéeaid
y ¢ Ay idSNI 2 0\byyicAliediCantréteéiCorvigary 8smgroprietary mixtureof concreteand crushed

oystershellthat is said to facilitate oyster spat recruitmgmwere used in locations where submerged aquatic

vegetation (SAMJINE @Sy G SR dzaS 2F ftAYSNRO] O0A®SdE GKS ahedadSNI /I
loose limerock and can bmaore precisely placedvith less potentiafor disturbance to nearbgAVivhen compared

with usingloose limerock

2The NWFWMD contracted with the Choctawhatchee Basin Alliance of Northwest Florida State College (CBA) to
implement the Live Oak Point Living Shorelines prajgde¢FWMDContract 21036) Construction occurred from

August 2021 to August 2025.



photography of the project site was acquired 10/28/20ZEhereference site(also part of the
Live Oak Point salt marshassimilargeomorphology, tidal range, elevations, and vegetation
community structurevhen compared with the project sitehle reference site itocated
approximately 3,000 FSouthwestof the projectsite).

Results of th&Spring2026 vegetationmonitoringcontinue toindicate strong similaritpetween

the project site and the referencesite ¢ KS { 2NBy aSy Qa {epefatidn &tNR (& L
the project site with the referencsite is0.83 (1 = perfect similarity; 0 = no similarity)

Vegetation diversityslimited at both sitesd { A YLI&A 2 Y Q& & thePoedt Sitd B.71L Y RS E
{AYL&E2Yy Q& S5attieRefdrende Site B.¥8)R Jttboth the projectsite and reference

site,the low marshisdominated bySpartina alterniflorathe mid marshs dominated by

Spartina patensand the high marsis dominated byJuncus roemerianusit the project site,
sedimentcontinues toaccret behind the constructed breakwaters, wipartina alterniflora
expanding in places. Oysteslonieshaverapidlyestablishedon the breakwatersand
submergedaquatic vegetation (SAV), primariialodué wrightii, has moved in behind

breakwatersin multiple locations Planted vegetation has generally done wellocations

protected bylimerockbreakwatersand now blendsn seamlessly with natural salt marsh

expansion

Benthicinvertebrates were sampleth April 202€at both the project site and the reference

ariSo wSadzZ Ga AYRAOFGS @GSNEB KAIK AAYALLFNRGE
Similarity Index =0.91),f § K2dza3K GF El F LILISE N adzoadl yaiAal ffe |
= 0.31). Taxa diversity and evenness is greater at the project site compared to the reference

site.

All monitoring reports for theLive Oak Point Living Shorelin@sject site andeference siteare
posted athttps://nwfwater.com/Water-Resources/RegionaVetlandMitigation-
Program/RegionaMitigation-Plan/.

GeT

31 [AYLHA2YQ& S5AOSNEAGE LYRSE 2F n ' AyFAY RA OSNE
airi M

AUS A
YU KFEYyy2y S5AOBSNBAGE LYRSE 61 Q0 F2NJ 6KS LINR2SOi S A
nocn F2NJ GKS NBFSNBYOS aAidS O0AYRAOFGAY3 t26 RAOGSNEAGER
(indicating a serdbalanced distribution of taxa), compared with 0.25 at the reference site (indicating an
unbalanced distribution of taxa)o! Q & GKS NBFSNByOS aAxdS FyR wQ a4 GKS
reporting error.]
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VegetationMonitoring

Vegetation coveat the project site andeference sitevasquantitatively measuren
4/27/2026 usinga modified Daubenmire metho#l.Three (3)transectsof variable length
previouslyestablishedn the reference areand six (6) transects of variable lengtteviously
established in the project aresere sampled Eachtransectbeganin thelow marshand
extendcedinto the highmarsh. Twelve (12) OsBeter square (0.25/) quadrats were sampled
along each transectfFour (4) quadrats were located in the low marsh, four (4) in the mid
marsh, and four (4) in the high marshll plant species were identified @ach quadrat
Percent cover of vegetation by specibare ground and duff layerywas visually estimated

No exotic or invasive plants were present in any transéginsistent with previous monitoring,
data collected or/27/2026 indicate that at both the project site and reference sitbge low
marshisdominated bySpartina alterniflorathe mid marsh bypartina patensand the high
marsh byJuncus roemerianus

Average percent cover diffe vegetation forthe low marshvas49%at the project site
compared with20% for the reference sitdfor the mid marsht was78% at the project site
compared with90% for the reference site; and for the high marstvas56% at the project site
compared with61% at thereference site.

Tablel. Percent Cover of VegetatioBring 2026Project Site versus Reference Site)

Project Reference
Site Site
Live Vegetation 4% 20%
Low Marsh
Bare Ground / Duff / Dead Vegetation 51% 80%
LiveVegetation 78% 90%
Mid Marsh
Bare Ground / Duff / Dead Vegetation 22% 10%
Live Vegetation 56% 61%
High Marsh
Bare Ground / Duff / Dead Vegetation 44% 3%

5 Daubenmire, Rexford1959. A Canopycoverage method of vegetational analysis. Northwest Science &3t43
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{AYLE2Yy Q& 5DZASHNBAnhereP £ pbiieedtteover for ajiven specie was
similar at both the project site (D371) and the reference site (D@74) and indicates limited
species diversity consistent with typical salarsh habitain Choctawhatchee Bay

Table2. Simpson's Diversity IndéSpring 202%

Project Site Reference Site
Species
Percent Percent
Cover (P) 2 Cover (P) P2

Halodule wrightii

0.0353 0.0012495 | Not Present| Not Present
(Shoalweed)

Iva frutescens

(Marsh Elder) 0.0376 0.0014159 | Not Present| Not Present

Juncusoemerianus

(Needleush) 0.3603 0.1298300 0.3369 0.1135146

Schoenoplectus pungens

(Threesquare Bulrush) 0.0046 0.0000208 0.0396 0.0015689

Spartina alterniflora

(Smooth Cordgrass) 0.2294 0.0526328 0.1443 0.0208093

Spartina patens

(SaltmeadowCordgrass) 0.3316 0.1099486 0.3100 0.0961152

Sporoboluspp.

0.0011 0.0000013 0.1692 0.0286263
(Dropseed)

Total 1.000 0.2950989 1.000 0.2606343

{AYLA2Y Q4 5A(

D=in Bt 071 0.74

8 Simpson, E.H. 1949. Measurement of Diversity. Nature, 163:688.
t SNOSyYyid O20SNJ 2F o6FNB 3INRdzyRXI RdzFF:I | yR ®BFR ©@S3
calculations D = 0 indicates infinite diversity and D = 1 indicates zero diversity.

11



{2NBy&asSyQa {AYAfFINAGE LYRSE o6{L I u/ k ! b
B = the number of species at the reference site, and C = the number of species common to both
sitesf was0.83, indicating strong specie®mposition similarity between the project site and
reference site.

Table3d { 2 NBy & Sy Q Sprifig2036AProjedi Bité &nd RejefRiZE Site)

A = Number of Species at Project Site 7

B = Number of Species Reference Site 5

C = Number of Species in Common Between Project Site and Reference Sit 5

{2NByasSyQa {AYAf Il NA(GRD/(A+BRPOELI26G8BR O T

8Sorensen, 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. Values 0.8@ 1.00 = Very High Similarity; 0.6@.79= HighSimilarity; 0.4G; 0.59 = Moderate
Similarity; 0.2@; 0.39 = Low Similarity; 0.600.19 = Very Low Similarity.

12



Choctawhatchee Bay

A et ¥ i et Vi P P T T 4
[ _Eresivaters, GTHTRD ERuTh CHRTTY. (BTN <
-
-
Low Marsh Restoration Area s 4 Quadrats (0.5-meter square)
(Variable Width Not to Exceed 25 FT) o Randomly Placed in Low Marsh
-
Shoreline / Mid Marsh
(Variable Width) i 4 Quadrats (0.5-meter square)
. Randomly Placed in Mid Marsh
-
-
High Marsh . 4 Quadrats (0.5-meter square)
Randomly Placed in High Marsh
L
Vegetation Transect .

Live Oak Point Living Shorelines - Vegetation Transect Typical

- Quadrat (0.5-meter square) 215

]

50 Feet A
N

Figure5. Vegetation Transect Sarmg Design(Breakwaters Not Present at Reference Site)
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Percent Vegetation Cover - Low Marsh (Project Site)
Spring 2026

Halodule wrightii 6% Spartina patens 1%

Duff / Dead

Vegetation 11% Spartina

alterniflora 42%

Bare Ground 40%

Figure6. Project Site Low Marsh Vegetation (Average of Transect$d)l

Percent Vegetation Cover - Low Marsh (Reference Site)
Spring 2026

Spartina
alterniflora 20%

Bare Ground 58%
Duff / Dead

Vegetation 22%

Figure7. Reference Site Low Marsh Vegetation (Averageafisects T7T9)



Percent Vegetation Cover - Mid Marsh (Project Site)
Spring 2026

Schoenoplectus pungens <1%

Bare Ground 1%

lva frutescens 7% Spartina alterniflora <1%

Juncus
roemerianus 12%

Duff / Dead

Vegetation 21% _— “~_Spartina

patens 58%

Figure8. Project Site Mid Marsh Vegetation (Average of TransectS &)L

Percent Vegetation Cover - Mid Marsh (Reference Site)
Spring 2026

Schoenoplectus Spartina alterniflora 5%

pungens 7% \

Duff / Dead
Vegetation 10%_—

Sporobolus spp. 25%_/

\Spartina

patens 53%

Figure9. Reference Site Mid Marsh Vegetation (Average of Transeet§9)7



Percent Vegetation Cover - High Marsh (Project Site)
Spring 2026

Sporobolus spp. <1%

- Iva frutescens <1%
Spartina patens 2% l
0,
Bare Ground 3%_\\ Schoenoplectus pungens <1%

Duff / Dead

: o,
Vegetation 41% __- - Juncus

roemerianus 54%

FigurelO. Project Site High Marsh Vegetation (Average of Transect$d)1l

Percent Vegetation Cover - High Marsh (Reference Site)
Spring 2026

Bare Ground 3%

0,
Sporobolus spp. 4%;\ /‘

Duff / Dead /
Vegetation 36% “_Juncus

roemerianus 57%

Figurell Reference Site High Marsh Vegetation (Average of Transeci®) 7



Table4. Reference Sitend Project Sit&/egetation(Spring2026) by Marsh Zone

ProjectSite ReferenceSite
Species Low Mid High Low Mid High
P Marsh | Marsh | Marsh | Marsh | Marsh | Marsh
Halodule wrightii 6.46% 0% 0% 0% 0% 0%
(Shoalweed)
Iva frutescens
0, 0, 0, 0, )
(MarshElder) 0% 6.670 | 0.21% 0% 0% 0%
Juncus roemenanus | oo | 15 g4 53736 0% | 0% |57.42%
(Needlerush)
Schoenoplectus pungerl 5o, | g6 | 02106 | 0% | 6.7%% | 0%
(Threesquare Bulrush)
Spartina alteriflora | ) aq0| 6 0m0 | 006 | 10586| 5.006 | 0%
(Smooth Cordgrass)
Spartina patens | s | 5gog,| 166 | 0% | 52.8%6| 0%
(Saltmeadow Cordgrasy
Sporoboluspp. 0% | 0% | 021% | 0% | 25.00 | 3.8%%
(Dropseed
Bare Ground 40.380| 1.048 | 2.926 | 58.33% 0% 2.50%
Duff / Dead Vegetation| 10.6®6| 21.2%%6 | 41.086| 22.08%6| 10.426 | 36.25%

*Due torounding, percentages 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/shorelirie).

Use of buried marker®(g.,buried pavingoricks) is commonn monitoringsediment accretion
in salt marsh habitat. Our experience at the Live Oak Point Living Shorelines pugjgests
that useful datamaybe generatecht a coarse levelHowever, this techniqués inappropriate
for obtainingtrendsat millimeter resolutiors. Althoughmeasurementdgrom May 2023 toApril
2026 in the existing marsht the project siteandicatean annualveragevertical losgate of 4
mm per yea (Table 5)visual observationstronglysuggesthat little or no measurable change
in the surface elevatiors occurringn the existing marsiat either the project site or the
reference site.The unevenness of thmarshsurface at the monitoring pointshe potential for
continuedsettling of soilfter burialof the pavingorick, possible surface compaction from
animals or human foot traffi@ndimprecise leveling of the buried pavibgck make
measurement resolutions the millimeter range highly problematic.

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 establishen 11/25/2024 wS T SNNBER (2 KSNB I a a4t
each station(assigned a unique ID of SP1 through $PB)y aA ada 2F (62 HéE 5L
(10-FT length) driven approximately 7 ¥2 FT into the underlying 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 posté\t each station, height from the bottoof the cross bar to the

sediment surface is measured at st¢ T intervals (decreasing height measurements over time
indicate accretion of sediment).

Monitoring of the PVC post pairs within the marsh expansion Adiaéle6 & Table 7beganon
11/25/2024, with the most recentmeasurements taken o#/2/2026. Over the course o493

° Earlierattempts at measuring sediment accretion either washed out or werredalized.

10When 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.

18



days(11/25/2024¢ 4/2/2026), average sediment accretion, as measured by the PVC post pairs
SP Ic SP8was7.6cm (nax.accretion= 22.3 cm; minaccretion=-1.0 cm). Aerage

annualized rate of sediment accretionrag mm (5.7 cm) well inexcess of th&+ mmestimated

rate ofannualsea level rise for northwest Floriti

11 Sea level rise for the Panama City area has been estimated by National Oceanic and Atmospheric Administration
area at3.13mm per year(Station 8729108Panama City, Florida; Relative Sea Level TiRa8;mm+0.58 mm per
year; 1973 to 202

19
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Sediment Accretion Monitoring at Project Site

Figurel2



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

Average Depth Below Ground Surface (cm)
4 |18 | 22 | 18 | 3 | 15 | 11 | 15 | 22 | 2 cg?c:?r?dm A'g]a“tzﬁzl?d
Site Point MAY [ MAY JLY | OCT | MAY | OCT| APR | APR | OCT | APR Surfaf:e Change
2023 | 2023 | 2023 | 2023 | 2024 | 2024 | 2025 | 2025 | 2025 | 2026 | Elevation (mmiyr)
(mm)

SB-1 171 | 158 | 166 | 174 | 19.2 | 20.7 | 23.8 - 22.6 M - -

% © SB-2B - 190 | 180 | 18.1 | 18.0 | 182 M M M M - -
g:g » SB-3B - 181 | 172 | 173 | 175 M M M M M - -
Averagef 17.1 | 176 | 173 | 176 | 18.2 | 195 | 23.8 - - M - -

SB-4 21.2 - 214 1 211 | 20.7 | 195 | 192 | 194 | 209 | 216 4 1
SB-5 20.7 - 194 | 176 | 17.0 | 157 - 152 | 150 | 14.7 -60 -21

SB-6 17.3 - 169 | 168 | 163 | 16.2 - 163 | 158 | 16.6 -7 -2

SB-7 19.9 - 19.2 | 198 | 189 | 152 - 143 | 123 M - -

SB-8 245 - 241 | 238 | 23.9 M - 14.9 5.6 M - -

o SB-9 | 116 - 69 | 28 | 93 M - M M M - -
g SB-10 | 27.0 - 272 | 257 | 256 | 25.2 - 251 | 251 | 2438 -22 -7
g SB-11 17.7 - 174 | 163 | 156 | 15.1 - 15.2 M 13.7 -40 -14
SB-12 8.3 - 10.0 8.5 4.9 7.6 - 5.9 55 6.2 -21 -7

SB-13 12.7 - 127 | 11.0 M M - M M M - -

SB-14 15.0 - 149 | 145 | 145 | 143 - 142 | 13.8 | 148 -2 -1

SB-15 11.2 - 109 | 108 | 12.7 | 147 - 157 | 147 | 161 49 17
Averagef 17.2 - 16.8 | 15.7 | 16.3 | 15.9 - 156 | 143 | 16.0 -12 -4
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Table6. VerticalSedimentAccretion MonitoringPVC Post Pai&P1¢ SP4 Marsh Expansion Arga

Surface Elevation Chang Annualized
SedimentPVQ  Measurement | 11/25/2024 | 12/16/2024 | 4/11/2025 | 8/28/2025 | 10/24/2025 | 2/10/2026 | 4/2/2026 (cm) Rate of Chang|  Note
Post Pair Position (cm) (cm) (cm) (cm) (cm) (cm) (cm) 11/25/2024 - 4/2/2026 (mmiyr)
493 Days
1FT 72.6 69.6 64.8 58.3 58.1 44.7 49.2 23.4 173.2
2FT 725 69.4 64.3 58.2 57.7 42.9 478 247 1829 | Breakwate
3FT 705 66.8 63.0 59.1 58.3 43.0 485 22.0 162.9 Segment
SP1 4FT 68.2 66.8 63.0 58.9 58.5 433 46.2 22.0 162.9 | 'nstalleda
5FT 65.9 65.5 62.0 59.8 58.8 424 452 207 153.3 Lozzlt?on
6FT 64.7 65.0 62.8 62.8 60.2 407 44.0 207 153.3 2021/22
AVGl  69.1 67.2 63.3 59.5 58.6 428 46.8 223 164.7
1FT 735 718 74.8 73.6 75.2 74.0 81.0 75 55.5
2FT 75.9 705 714 70.5 71.0 71.0 72.0 3.9 289 | Breakwatey
3FT 69.8 68.9 69.1 70.2 69.8 69.3 72.8 3.0 222 Segment
SP2 4FT 726 708 68.2 68.5 70.1 68.9 69.0 36 26.7 | Installedat
5FT 66.9 66.4 68.8 67.9 70.0 68.4 68.5 16 118 Loz:tsion
6FT 66.8 65.8 68.0 67.6 70.0 68.0 68.4 1.6 118 2024125
AVGl 709 69.0 701 69.7 71.0 69.9 72.0 1.0 77
1FT 88.9 89.1 89.5 86.6 87.3 84.6 85.5 3.4 25.2
2FT 90.6 89.2 90.0 87.0 88.1 85.4 85.3 5.3 39.2 | Breakwatey
3FT 88.3 89.3 91.0 87.3 88.3 86.0 85.9 2.4 17.8 Segment
SP3 4FT 88.6 89.8 91.0 88.6 88.8 87.8 86.5 2.1 155 | Installedag
5FT 88.7 89.5 91.0 88.8 88.4 87.2 87.1 1.6 11.8 Loz:tsion
6FT 89.0 89.6 915 88.2 89.6 87.7 89.0 0.0 0.0 2021/22
AVGl  89.0 89.4 90.7 87.8 88.4 86.5 86.6 25 18.3
1FT 785 747 82.6 78.4 78.4 76.5 80.3 1.8 -13.3
2FT 79.4 75.6 816 79.8 77.9 75.6 79.3 0.1 07 Breakwate
3FT 79.4 76.6 81.8 79.4 79.0 76.5 78.3 11 8.1 Segment
Sp4 4FT 81.5 77.6 81.2 79.6 78.6 76.9 76.6 4.9 36.3 | Installedat
5FT 81.9 79.6 80.7 80.5 79.3 776 79.3 2.6 19.2 Lo-(l;:tsion
6FT 84.1 81.0 81.0 80.7 82.0 805 80.7 3.4 25.2 2021/22
AVG| 808 775 815 79.7 79.2 77.3 79.1 1.7 12.7

*Measurements are from crossbar down to sediment surface. Decreasing distance from crossbar to surface equals isedéasinpelevation.
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Table7. Vertical Sediment Accretion Monitoring (PVC Post Pairs SP& Marsh Expansion Area)

Surface Elevation Chang Annualized
SedimentPVQ  Measurement | 11/25/2024 | 12/16/2024 | 4/11/2025 | 8/28/2025 | 10/24/2025 | 2/10/2026 | 4/2/2026 (cm) Rate of Chang|  Note
Post Pair Position (cm) (cm) (cm) (cm) (cm) (cm) (cm) 11/25/2024 - 4/2/2026 (mmiyr)
493 Days
1FT 86.1 78.0 76.7 755 712 66.3 67.0 19.1 141.4
2FT 84.5 80.1 74.9 727 69.9 63.2 66.3 18.2 1347 | Breakwatet
3FT 86.2 80.6 74.4 74.0 69.3 62.1 65.0 21.2 157.0 Segment
sps 4FT 81.1 80.4 74.1 716 68.5 61.4 67.0 14.1 1044 | Installedaf
5FT 80.7 80.1 73.4 69.9 68.6 60.9 65.0 157 116.2 Lo?:tsion
6FT 80.4 78.3 73.6 68.8 68.6 61.2 64.2 16.2 119.9 2021/22
AVG| 832 79.6 745 721 69.4 62.5 65.8 17.4 128.9
1FT 86.0 90.8 92.8 92.4 76.6 723 77.6 8.4 62.2
2FT 85.3 90.4 92.0 915 79.0 72.1 81.8 35 259  |Breakwate
3FT 84.4 87.8 90.0 905 80.7 70.7 77.4 7.0 518 Segment
SP6 4FT 83.3 87.6 90.0 90.6 82.9 69.7 77.4 5.9 43.7 Installed af
5FT 83.2 87.6 88.7 89.0 83.7 68.7 74.7 8.5 62.9 Lozzltsion
6FT 84.3 87.3 87.9 89.3 85.4 67.9 75.0 9.3 68.9 AUG 2025
AVG| 844 88.6 90.2 90.6 81.4 702 773 71 52.6
1FT 785 74.5 703 75.2 83.1 66.5 78.4 0.1 0.7
2FT 795 735 69.2 716 81.6 66.3 76.6 2.9 215 | Breakwatef
3FT 80.4 75.0 69.5 70.9 79.2 64.8 74.0 6.4 47.4 Segment
SP7 4FT 80.2 75.8 69.0 708 74.2 64.5 71.6 8.6 63.7 Installed af
5FT 82.6 773 71.0 71.0 703 65.2 68.3 143 105.9 Lo?:tsion
6FT 80.4 79.4 73.0 69.5 69.6 66.4 68.0 12.4 91.8 2021/22
AVG| 803 75.9 70.3 715 76.3 65.6 72.8 7.4 55.2
1FT 86.1 87.9 82.7 88.1 88.6 81.7 90.2 4.1 -30.4
2FT 87.0 87.2 82.4 81.8 88.1 82.8 85.1 1.9 141 |Breakwate
3FT 87.8 87.0 83.9 83.6 88.2 84.8 835 43 318 Segment
sps 4FT 90.0 88.4 85.9 83.9 88.1 85.8 84.2 5.8 42.9 Installed af
5FT 92.3 903 86.7 83.4 88.4 85.8 85.1 7.2 53.3 Loz:t?on
6FT 92.8 915 88.0 86.9 89.8 86.5 85.1 7.7 57.0 2021/22
AVG| 893 88.7 84.9 84.6 88.5 84.6 85.5 38 28.1

*Measurements are from crossbar down to sediment surface. Decreasing distancerfyesbar to surface equals increasing sediment elevation.
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BenthiclnvertebrateMonitoring

Twelve(12) sediment cores were collected or24/2026 for analysis of benthic communities.

Six (6) sediment cores weobtained at the project sitalong two (2) transect€3 cores per

transect), and six (6) cores were obtairedhe reference sit@along two (2) transects (3 cores

per transect).On each transect, one (1) core was collected from the low marsh, one (1) from

the mid marsh, and one (1) from the high marsh. Each core sample was washed in the field
2P0SNI I pnn >Y YSAK &aAS@S dzaAiy3d oI 4GS Nhedori KSNBR
the screen mesh was stored in a labeled Nalgene 0.5 L container and preserved with formalin

and later stained with 70%agropyl alcohol and 30% water witkose Bengallyeadded. The

collected samples were analyzed by Barry A. Vittor & Associated, Inc.

Results of benthic invertebrate sampling indicate very high similarity in feeding guilds between

0KS LINRP2SOG aAxidS FYR NBFSNBYyOS aAaiusS o{2NByasSy
comprised 87% of sampled organisms at the project site and 94% a¢ftbrence site. Filter

feeders accounted fo8% of organisms at the project site af% at the reference site.

Naididae (LP1E) was the dominant taxon at both the project site (47%) and reference site
(88%). Mediomastus ambisetaomprised 23% of benthic organisms at the project site, though
<1% at the reference site. Boiaididae (LR} andMediomastus ambisetare highly tolerant

of organic pollutionwhich suggests impaired water quality. Although water quality in
Choctawhatchee Bay is generally good to very good, Hogtown Bayrich(comprises the
southern boundary of th&ive Oak Point salt marstioes experience elevated nutrient and
bacteria levels from stormwater runoff and the widespread use of septic systems in the
subbasin. As commonly occurs in salt marsh habitat, both pollutiolerant and nonrtolerant
benthic organisms are present at both the project site and reference site grabssbly

explained by microhabitat patchiness and environmental gradients.

Eightysix individual benthic organisms were collected at the project site versus 128 collected at

the reference site. Calculated Shannon Diversity Indick$@icate that theproject siteis

substantially more diverse in taxm ¢ { I B IB8Tmotie€ate Miversity) than the reference

aAdS o6mo GFEFT 1Q I nodcnT 26 RAGSNEAGEROD® 90
projectsite{ N2 2SO0G {AGSY t A Sf,hdetiag SergBalghyes Bvanndss’ RS E W
as compared to the reference site (Reference Sitek St 2 dzQ& 9 @S ¢5fmfidatingL Yy RSE
Unbalanced Evennegs

R
y

2Barry A. Vittor & Associates, Inc., 8060 Cottage Hill Road, Mobile, AL 36695.
BLPIL = Lowestractical Identification Level.
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Table8. BenthidnvertebrateSampling

Site Phylum Class Order Family Taxa Feeding Guild No.
| ) o Lumbriculidae | Lumbriculidae (LPIL) Deposit Feeder 1
H Clitellata Tubificida — — -
! Naididae Naididae (LPIL) Deposit Feeder 40
i Orbiniida Orbiniidae Leitoscoloplos (LPIL Deposit Feeder 1
1
H Nereididae Nereis succinea Omnivore 1
1
1
! Phyllodocida | Phyllodocidae Hypereteone Deposit Feeder 2
i heteropoda
i Pilargidae Parandalia tricuspis Omnivore 1
Q Annelida Sabellida Sabellidae | Chone Filter Feeder 1
= infundibuliformis
)] Polychaeta - - -

— Capitella capitata Deposit Feeder 3
8 Scolecida Capitellidae Capitellidae (LPIL) Deposit Feeder 3
5' Mediomastus ambisetd Deposit Feeder 20

| -
(al Dipolydora socialis Deposit Feeder 2
Spionida Spionidae Scolelepis texana Deposit Feeder 1
! Streblospio benedicti Deposit Feeder 2
i Arthropoda |Malacostracs Amphipoda Ampeliscidae Ampelisca (LPIL) Filter/Deposit Feeder 1
Mytiloida Mytilidae Mytilidae (LPIL) Filter Feeder 1
Bivalvia ) Psammobiidae Tagelus plebius Filter Feeder 1
Mollusca Veneroida - — -
! Solenidae Ensis minor Filter Feeder 2
1
H Gastropoda | Archaeopulmonats Ellobiidae Melampus (LPIL) |Herbivore/Deposit Feedgr 1
1
Nemertea - - - Nemertea (LPIL) Mixed Feeder 2

Project Site: 86 Individuals; 4 Phylums; 6 Classes; 11 Or
1.88 (Moderate Diversity); Pielou's Eve

nness/Shannon Eq

ders; 15 Families; 19 Taxa; 6 Feeding Guilds; Shannon Diversity Index (
uitability Index (J') = 0.64 (Semi-Balanced Evenness); Density’= ~1,590/n

i Clitellata Tubificida Naididae Naididae (LPIL) Deposit Feeder 113
i Chone Filter Feeder 1
! Sabellida Sabellidae infundibuliformis
() Fabricinuda trilobata Filter Feeder 2
) .
— Annelida a ; ;
Heteromastus filiformis Deposit Feeder 1
n Polychaeta Scolecida Capitellidae . _ _
Q Mediomastus ambisetg Deposit Feeder 1
8 Spionida Spionidae Streblospio benedicti Deposit Feeder 1
&) Terebellida Ampharetidae Hobsonia florida Deposit Feeder 1
% Insecta Diptera CeratopogonidagCeratopogonidae (LPIL) Omnivore 1
e Amphipoda Ampeliscidae Ampelisca (LPIL) Filter/Deposit Feeder 1
Arthropoda -
H Malacostracd Decapoda - Decapoda (LPIL) Mixed Feeder 1
1
H Tanaidacea Leptocheliidae Hargeria rapax Deposit Feeder 3
1
i ) ) ) Mactridae Mulinia lateralis Filter Feeder 1
! Mollusca Bivalvia Veneroida — -
Tellinidae Angulus (LPIL) Filter Feeder 1

Reference Site: 128 Individuals; 3 Phylums; 5 Classes; 10 Orders; 10 Families; 13 Taxa; 5 Feeding Guilds; Shannon Diversity Ing
Taxa = 0.64 (Low Diversity); Pielou's Evenness/Shannon Equitability Index (J') = 0.25 (Unbalanced Evenness); Densit§.= ~2,370/m

Note: LPIL = Lowest Practical Identification Leve
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Table9. Benthic Invertebrate Sampling Analysis Summary

Metric Project Site Reference Site
No. of Cores 6 6
Core Diameter 0.107 m 0.107 m
Core Area 0.00900009 rh 0.00900009 rh
Sample Area 0.054 nf 0.054 nf
No. of Individuals 86 128
Average No. of Individuals per Core 14.3 21.3
Pielou's Evenness (J) (Semi-Balgf:ed Evenneg (Unbalan%jj Evenness)
Shannon Diversity Index (H) (Moderaltf?)iversity) (Low%?\jlersity)
Density of Individuals ~1,590/m2 ~2,370/m2
No. of Phyla 4 3
No. of Classes 6 5
No. of Orders 11 10
No. of Families 15 10
No. of Taxa 19 13
No. of Feeding Guilds 6 5
Sorensen's Similarity Index (Phylum) 0.86 (Very High Similarity)
Sorensen's Similarity Index (Class) 0.73 (High Similarity)
Sorensen's Similarity Index (Order) 0.57 (Moderate Similarity)
Sorensen's Similarity Index (Family) 0.40 (Moderate Similarity)
Sorensen's Similarity Index (Taxa) 0.31 (Low Similarity)
Sorensen's Similarity Index (Feeding Gui|d) 0.91 (Very High Similarity)




Benthic Invertebrates (Project Site) - By Phylum
Spring 2026

Arthropoda 1%

Nemertea 2%
Mollusca 6%—\ \

\_ Annelida 91%

Figurel5. Benthic Invertebrates (Project Site) by Phylum

Benthic Invertebrates (Reference Site) - By Phylum
Spring 2026
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Figurel6. Benthic Invertebrates (Reference Site) by Phylum



Benthic Invertebrates (Project Site) - By Class
Spring 2026

Gastropoda 1%
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Figurel?7. Benthic Invertebrates (Project Site) by Class

Benthic Invertebrates (Reference Site) - By Class
Spring 2026
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Figurel8. Benthic Invertebrates (Reference Site)dgss
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Benthic Invertebrates (Project Site) - By Order
Spring 2026

Mytiloida 1%
0,
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H 0,
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Unknown 2%
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Figurel9. Benthic Invertebrates (Project Site) by Order

Benthic Invertebrates (Reference Site) - By Order
Spring 2026
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Figure20. Benthic Invertebrates (Reference Site) by Order



Benthic Invertebrates (Project Site) - By Family
Spring 2026
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Figure21l. Benthic Invertebrate@roject Site) by Family

Benthic Invertebrates (Reference Site) - By Family
Spring 2026
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Figure22. Benthic Invertebrates (Reference Site) by Family



Benthic Invertebrates (Project Site) - By Taxa
Spring 2026
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Chone infundibuliformis
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Figure23. Benthic Invertebrates (Project Site) by Taxa

Benthic Invertebrates (Reference Site) - By Taxa
Spring 2026

*Ampelisca (LPIL)
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Figure24. Benthidnvertebrates (Reference Site) by Taxa

33



Benthic Invertebrates (Project Site) - By Feeding Guild
Spring 2026

Omnivore 2% Filter/Deposit Feeder 1%
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Figure25. Benthic Invertebrates (Project Site) by Feeding Guild

Benthic Invertebrates (Reference Site) - By Feeding Guild
Spring 2026
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Figure26. Benthic Invertebrates (Reference Site) by Feeding Guild



Panoramic Photdlonitoring

ProjectSitePhotoPhotos

Figre31. roject Site Photo Point T3l/2/2026
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Figure32. Project Site Photo Point &Y 2/2026
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ReferenceSitePhotos

Figure35. efeence Site Photo Point d9a/2/2026
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Other Photo Documentation

Figure37. Spring2026 VegetationMonitoring @/27/2026)
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