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Introduction

Barrier island beaches are the first line of defense against tropical systems along the Gulf of Mexico
shoreline. Coastal development, even with restrictions, is vulnerable to shoreline erosion and flooding
and owners/developers face significant economic and property losses (Peterson and Bishop 2005).
Coastal erosion and shoreline retreat are also deleterious to the value of the habitat to fish and other
wildlife, including endangered and threatened species such as sea turtles, Piping Plover, and Red Knot.
Engineered solutions to coastal erosion, such as beach nourishment, are in ever greater demand, and
are being used more often as the rate of sea level rise and the frequency and intensity of tropical
systems increases. Beach nourishment can be effective in maintaining beach/barrier island integrity over
short (<decadal) time scales by reducing erosion from waves and/or flooding and by supplying sediment
in areas where sediment supply is insufficient. Ecological disturbance during beach nourishment
activities may be of short duration but functional degradation can result and may persist. Disturbance
effects include reduced prey density for shorebirds, fish, and crabs as well as depressed nesting by sea
turtles. Benthic invertebrates, specifically benthic invertebrates, are the most frequently targeted
organisms for impact assessments because of their suitability as ecological indicators and because they
are relatively sessile, long-lived relative to plankton, and provide ecologically meaningful patterns that
can be used to infer causation (Montagna et al. 2013).

This report documents the first year of a study designed to determine the effects of beach nourishment
on swash-zone benthic invertebrates in South Padre Island. This baseline encompasses not only
invertebrate community dynamics, but sediment grain size, water quality, bird, and basic beach profile
dynamics. Nourishment was originally predicted to occur at the end of this first year of monitoring,
however SPI beach was nourished after only eight months of monitoring (from 23 October to 27
November 2024). The source of the nourished sand was a nearshore berm (BU Site 2A and 2B). This
report provides a preliminary overview of the first year of monitoring. A complete analysis of
nourishment effects will be conducted at the end of post-nourishment contract.



Study Design

This study design section describes both the pre- and post-nourishment monitoring phases (before and
after nourishment). However, further descriptions of methods and results in this report only pertain to
the pre-nourishment monitoring.

The effects of sand nourishment on Texas beaches will be determined using a Before/After,
Control/Impact (BACI) study design (Green 1979). However, sampling will occur at three reference
(control) areas for each beach nourishment (impact) area, which allows us to more accurately determine
whether differences in benthic communities between reference and nourished beaches can be
attributed to nourishment or natural factors (i.e., allows us to avoid pseudoreplication; Underwood
1992). Two “close” reference sites (1.6 km [1 mi] from the nourished area) and one distant reference
area (16 km [10 mi]) were sampled per nourishment area to allow more robust comparisons to be
made. The close reference sites will be in the general vicinity, and therefore experience very similar
hydrological forces to the nourished area. The distant reference areas will ideally be more “pristine”
than the close reference areas. Sampling occurred every two months for eight months prior to a
nourishment event (five sampling events) at the nourished and reference beaches and every two
months for two sampling events after the nourishment.

A power analysis (Sokal and Rohlf 1981) using previously collected beach benthic inverterbrate samples
(Withers, unpublished) determined that 100 samples are required per sampling event to have an 80%
chance of detecting a “biologically meaningful difference” (50% difference in abundance using a = 0.05).
Exactly 100 samples will be taken in the current study in each sampling event (4 areas x 5 sites per area x
5 replicates per site).

The beach sampled in this study was South Padre Island (Table 1, Figure 1). The area to be nourished
was from Andy Bowie Park to the north, to approximately E. Palmetto Dr to the south (labeled SPl in
graphs). Reference areas for South Padre Island Beach were located 1.6 km to the south (Beach access
Rd 9 (BA9), 1.6 km to the north (Los Corales Condos, LCC), and 16 miles to the north (UFO) of the
nourishment area.
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Figure 1. Sampling areas on South Padre Island, including (South Padre Island - nourish), and three
reference sampling areas (UFO, Los Corales Condos, Beach Access 9).
Each sampling area consists of five sampling sites (circles) within each 800-m long transect.



Table 1. Locations and names of sampled transects.

Transect Transect Type ;Ea;;evc.t Station Latitude Longitude
A 26.13434 -97.16755
B 26.13237 -97.16730
South Padre Island - Nourish  Impact SPI C 26.13041 -97.16704
D 26.12844 -97.16679
E 26.12648 -97.16653
A 26.29300 -97.19438
B 26.29109 -97.19396
UFO Far Reference UFO C 26.28919 -97.19355
D 26.28728 -97.19313
E 26.28538 -97.19271
A 26.16132 -97.17140
B 26.15936 -97.17111
Los Corales Condos Close Reference North LCC C 26.15740 -97.17082
D 26.15544 -97.17053
E 26.15349 -97.17024
A 26.10675 -97.16322
B 26.10479 -97.16292
Beach Access 9 Close Reference South BA9 C 26.10282 -97.16263
D 26.10086 -97.16234
E 26.09890 -97.16205

Abbrev. = Abbreviation used in labelling lines in time series plots.

Sampling and Laboratory Analyses

Sampling in the pre-nourishment phase occurred every two months from February 2024 to February
2025. Each sampling area consisted of five sites along an 800-m (2625-ft) transect (200 m [656 ft] apart)
that runs along the shoreline of the beach. Five replicate 102-mm (4”) diameter cores were taken for
benthic invertebrates, and one 67-mm diameter core were taken for grain size analysis within a 1 m?
(10.8 ft?) area at each site on each sampling date. All cores were taken within the swash zone of the
beach at the time of sampling to a depth of 10 cm (3.9”). Sediment grain size cores were divided into 0-3
and 3-10 cm vertical sections.

Cores taken for benthic invertebrate community analysis were sieved in the field using 0.5 mm mesh
bags. The mesh bags, which contained fauna and larger debris, were fixed by being placed in buckets
filled with 10% buffered formalin, and transported back to the laboratory. Benthic invertebrates were
picked from the samples using stereo microscopes and identified to the lowest practical identifiable
level (LPIL), usually genus or family. After enumeration, invertebrates were dried at 55 °C for 24-48
hours (until dry) and weighed to determine biomass. The shells of mollusks were removed prior to
weighing by dissolving the organism in 2.0 M hydrochloric acid (HCl), or by manually shucking (possible
in clams > 2cm long).

Cores taken for grain size analyses were stored in plastic bags on ice in the field, and then in the
refrigerator (~4 °C) thereafter. Relative quantities of sand (63—2000 pum), silt (4—63 um), and clay (<4



pum) in the sediment were determined using a Beckman Coulter LS 13 320 XR Laser Particle Sizing
Analyzer (Beckman Coulter Life Sciences, Indianapolis, IN) and gravel (>2000 um; mostly shell) was
determined using wet sieving (Folk 1964). Grain size samples were homogenized by kneading the
sample within the storage bag. Subsamples of the homogenized samples were digested with hydrogen
peroxide to disperse clay particles and remove any organic content to avoid biasing the true grain-size
distribution (Plumb 1981, Poppe et al. 2000) before grain size analyses. Large invertebrates that might
take a long time to dissolve using hydrogen peroxide were manually removed before sample digestion.
All grain size classifications are defined using the Wentworth -Lane size classification scale (Pettijohn
1975, ISO 2017). Grain size distributions are reported here as proportions of shell/gravel, sand, clay and
silt.

The abundances of bird species that were present in the swash zone within 50-m either side of each
sampling site, within five minutes before to five minutes after sampling were recorded during each
sampling date. Discrete measurements of water temperature, salinity, dissolved oxygen (DO)
concentration, and pH were measured at ~0.1 m deep at each transect on each sampling date using a
YSI Pro DSS multiparameter instrument (YSI Incorporated 2014). Beach widths (vegetation line to
shoreline) were measured using a range finder, and beach heights were measured using the Emery
method (Emery 1961). In the Emery method, a surveyor with a graduated survey pole on the shoreward
side of the beach lines up the horizon with the top of a survey rod (of the same height) on the seaward
side of the beach. The vertical distance measured down the shoreward pole to the line-of-sight level
(lining up horizon and top of seaward pole) indicates the beach height.

Statistical Analyses

Univariate methods were used to determine spatio-temporal trends of the benthic invertebrate
communities, sediment grain size characteristics, bird abundances, water quality. Multivariate statistics
include non-metric dimensional scaling (hMDS) to characterize macrobenthic community composition
among sites over time (Clarke et al. 2008, Clarke et al., 2014).

Both univariate and multivariate methods will be used on the BACI design in the post-nourishment final
report to determine if the community has reverted to the same community after nourishment (pulse
disturbance) or if a new community is maintained after the nourishment (press disturbance).
Communities that are present for the duration of the sampling period after nourishment will be
compared with those before nourishment to determine whether a pulse or press disturbance has
occurred. Univariate statistics may include two-way analysis of variance (ANOVA) tests to identify
differences in univariate metrics such as total benthic invertebrate density and biomass, densities of
individual species, that might be attributable to the beach nourishment events. Species with particular
importance to Calidris canutus (Red Knot) and Charadrius melodus (Piping Plover) diets, i.e., Donax sp.
(Coquina clam) will be specially focused on.



Results

Benthic Invertebrate Communities

Benthic invertebrate density was similar among transects over time (Figure 2). Excluding the high
densities that occurred at UFO in June 2024 (5309 *+ 3472 n m [mean * standard deviation]), densities
at each transect ranged from 555 + 167 n m*2 at UFO to 1068 + 769 n m™2 at SPIl. Mean biomass ranged
from0.6 +0.7gm2?at UFOto 1.6 + 1.1 g m at BA9. N1 diversity raged from 1.4 + 0.3 n 81-cm™ at UFO
to 1.5 + 0.3 n 81-cm™ at LCC. There were no obvious differences in abundance, biomass or diversity on
the whole-transect scale immediately after the nourishment event. However, within transect effects
were not assessed.

Benthic invertebrate communities were numerically dominated by three taxa that made up 96.2% of all
organisms occurring in the swash invertebrate samples (Table 2). These three taxa are Haustoriid
amphipods (65.6% of all samples), Scolelepis sp. polychaete worms (27.6%), and Donax sp. clams
(Coquina, 3.0%; Figure 3). Relative densities of each of these taxa were similar within each transect.
Donax sp. (36.2%), Emerita sp. (29.9%), and Lepidopa sp. (17.3%) made up the highest mean biomass of
the transects (Figure 4).

The overall community composition of each transect was grouped more by sampling date than by
transect (Figure 5). The community composition of SPI was different to the three reference transects in
February 2025, approximately three months after nourishment. However, the community composition
of SPI and the reference transect LCC were different than the other two reference transects in October
2024, before the nourishment occurred. More detailed analyses will be included in the next report that
will enable us to determine if differences in SPI community composition after the nourishment date can
be attributed to nourishment activities.
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Figure 2. Mean (+ standard deviation) benthic invertebrate density, biomass and diversity at each
transect over time.
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Table 2. Density (n m™) of benthic invertebrate species at each transect. % = % of total.

Density (n m?)

Biomass (g m™)

Taxa Group Taxa
BA9 LCC SPI UFO Mean % BA9 LCC SPI UFO Mean %

Polychaeta | Scolelepis sp. 518.76 581.49 699.19 946.59 686.5 | 65.64 | 0.07444 0.08532 0.08286 0.15095 0.09839 8.54
Crustacea Haustoriidae 337.61 301.67 288.98 226.96 288.8 | 27.62 | 0.04253 0.02628 0.02547 0.02163 0.02898 251
Bivalvia Donax sp. 2890 28.90 40.88 26.08 31.19 298 | 0.59877 0.10803 0.81473 0.1467 0.41706 | 36.18
Crustacea Emerita sp. 1551 26.78 12.69 17.62 18.15 1.74 | 0.53384 0.28472 0.32911 0.23044 0.34452 | 29.89
Crustacea Calanoida 4.23 3.52 211 4.93 3.70 0.35 | 0.00004 0.00019 0.00003 0.00012 0.0001 0.01
Crustacea Lepidopa sp. 211 4.93 0.7 4.23 3.00 0.29 | 0.37388 0.3429 0.04248 0.03763 0.19922 | 17.28
Insecta Staphylinidae 0 0 6.34 0 1.59 0.15 0 0 0.00046 0 0.00011 0.01
Crustacea Mysidae 423 0 0.7 141 1.59 0.15 | 0.00553 0 0.00034 0.00195 0.00195 0.17
Crustacea Ancinus depressus 5.64 0.71 0 0 1.59 0.15 | 0.00503 0.00171 0 0 0.00168 0.15
Polychaeta | Lumbrineridae 2.82 0.71 141 0.71 141 0.13 | 0.00398 0.00079 0.00644 0.00069 0.00297 0.26
Crustacea Cymodoce faxoni 0 0.71 493 0 141 0.13 0 0.00101 0.00026 0 0.00032 0.03
Crustacea Isopoda 4.23 0 0 0 1.06 0.10 | 0.00057 0 0 0 0.00014 0.01
Nemertea Nemertea 0.71 0.71 211 0 0.88 0.08 | 0.00144 0.00018 0.00154 0 0.00079 0.07
Nematoda | Nematoda 0 141 0 141 0.71 0.07 0 0.00016 0 0.00011 0.00007 0.01
Crustacea Pinnixa lunzi 0 141 0 141 0.71 0.07 0 0.0024 0 0.00223 0.00116 0.10
Insecta Hymenoptera 0.71 0 141 0 0.53 0.05 | 0.00004 0 0.00015 0 0.00005 0.00
Crustacea Lepidopa benedicti 0 0 141 0.71 0.53 0.05 0 0 0.12179 0.01895 0.03518 3.05
Insecta Solenopsis sp. 0 0 2.11 0 0.53 0.05 0 0 0.00013 0 0.00003 0.00
Gastropoda | Hastula sp. 0 0 141 0 0.35 0.03 0 0 0.07244 0 0.01811 1.57
Insecta Insecta 0.71 0 0.71 0 0.35 0.03 | 0.00007 0 0.00037 0 0.00011 0.01
Araneae Araneae 0 0.71 0 0 0.18 0.02 0 0.00001 0 0 0 0.00
Insecta Coleoptera 0 0 0 0.71 0.18 0.02 0 0 0 0.00004 0.00001 0.00
Crustacea Grapsidae 0 0 0 0.71 0.18 0.02 0 0 0 0.00012 0.00003 0.00
Crustacea Hippoidea sp. 0 0.71 0 0 0.18 0.02 0 0.00699 0 0 0.00175 0.15
Crustacea Hyperiidea 0 0 0 0.71 0.18 0.02 0 0 0 0.00006 0.00001 0.00
Polychaeta | Polychaeta 0.71 0 0 0 0.18 0.02 | 0.00005 0 0 0 0.00001 0.00
Crustacea Talitridae 0 0 0.71 0 0.18 0.02 0 0 0.00001 0 0 0.00

Sum 926.85 954.34 1067.82 1234.16 1045.79 | 100.00 | 1.64022 0.86069 1.4986 0.6116 1.15278 | 100.00
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Water Quality

Temperature and dissolved oxygen concentration followed a predictable seasonal pattern, with warm
temperatures and low dissolved oxygen concentrations occurring in the summer (32.0+ 0.6 °C, 6.2 £ 0.1
mg I in June 2024), and cool temperatures and high dissolved oxygen concentrations occurring in the
winter (16.2 + 0.8 °C, 8.0 + 0.1 mg I'* in February 2025; Figure 6). Mean salinity of all transects ranged
from 30.5 £ 0.2 in October 2024 to 36.7 £ 0.1 in August 2024. Mean pH of all transects ranged from 8.0 £
0.0 in several months to 8.1 + 0.1 in October 2024. Differences in any of these water quality variables
among transects were small.
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Figure 6. Salinity, temperature, dissolved oxygen and pH at each transect over time.
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Sediment Grain Size

The mean grain size composition of all transect-date combinations from the top 3 cm of sediment (0-3)
ranged from 99.5 to 100.0% sand and 0.0 to 0.5% gravel (Figure 7). The mean grain size composition of
all samples from the 3-10 cm sediment depth (3-10) ranged from 97.9 to 100.0% sand and 0.0 to 2.1%
gravel (Figure 7). No silt or clay occurred in any sample. No differences in total sand or gravel occurred
among transects or between before and after the nourishment. However, it is uncertain whether there
were any differences in size distributions within the sand component. Future analyses will compare the
grain size distributions over time using the higher resolution Wentworth classifications.
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Figure 7. Mean (+ standard deviation) gravel, sand, silt, and clay content in the top 3 cm (left) and 3-10 cm (right) of sediment at each transect over time.
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Beach Profile

The surveyed beach widths and heights varied in a similar temporal pattern among transects (Figure 8).
This is likely related to the different tides that the beaches were surveyed on each sampling date. The
beach slope was consistently similar among the SPI nourished transect and the near reference transects
(LCC, BA9). The slope of the far reference transect (UFO) was generally steeper than the other transects,
but there was considerable overlap. The beach height and therefore slope, could not be determined for
any transect in February 2025 because fog obscured the view of the horizon. Differences in beach
height, width and slope will be presented within transects in future reporting.
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Figure 8. Mean (+ standard deviation) beach width, height, and slope
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Birds

There are no consistent temporal trends in total bird densities among transects (Figure 9). Piping plovers
were most common in October 2024, and absent in all other dates at all transects (Figure 10). Red knots
were not observed at all. Laridae (gulls and terns) were the most abundant bird family (2.7 + 3.5 n visit’
1), followed by Scolopacidae (sandpipers; 1.0 + 1.1 n visit?), and Charadriidae (plovers; 0.04 + 0.14 n visit"
L. Figure 11).
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Figure 9. Mean (+ standard deviation) bird abundance among transects.
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Figure 10. Mean (+ standard deviation) piping plover (Charadrius melodus) abundance among transects.
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Summary
This first year of monitoring establishes a baseline of physical and ecological data that can be used to

assess the effects of beach nourishment at South Padre Island. The statistical analyses in this report did
not detect any effects of the beach nourishment that occurred in October-November 2024. However,
the analyses that were conducted were spatially coarse because they occurred at the transect level only.
The nourishment occurred in only part of the impact transect (SPI), so any small-scale changes may have
been missed in this report. Future analyses will assess changes within transects to determine any higher
resolution spatial changes, specifically within the SPI transect. These spatially high-resolution analyses
will also include a longer temporal scale so that a thorough assessment of nourishment effects can be
made. This thorough assessment will be included in the subsequent report for the post-nourishment
phase of this study.
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Location

ot Rdre Tlaod

station SPI-A Date ot3 E1. sxCisil Time O'\cl,
(ddmmmyyyy) 1B (24-hr)
"1 ; Wind .
Cloud cover __I'I_.I=___W|nd speed __§____ direction_;..:: Total Depth--=()"-"@:
(%) (kn) (m)
Personnel L -\ 11:...s , Tx.\.ellc.. Ceve.\los, DO%in air ¢cm.'l Secchi Q,3 (b:mim]
Ch<i,9lle @ Te.,1 ful"fit<" Iml
o DO Sp. Cond. o Turbidity
Depth (m)| Temp. (°C)] DO(%) (me: ' (mS) Salinity pH (NTU)
0.1 \8,b t00b | 1,lil 53,111 [ 2/53\ | ri.9'3 :lcl5,'l
Comments b@ lil0.\ec Ju'reG
Staton SAC\- A Date _al rebo)Ca"\ Time o'y 7
{ddmmmyyyy) . (24-hr)
Cloud cover -'k) Wind speed " Wind <E Total Depth O-((
%) (kn) direction (ml
Personnel -q Jr il2tlIT!: DO% in air /06-0 Secchi OLl
Depth (m)| T ol DO DO Sp. Cond. Salini H Turbidity
p emp. (C) (%) (mg 1" (mS) alinity p (NTU)
o1 | )tT [ ot | LT [S1961| 1-§r | yor | 1432
2. 511
Comments

Entered (initials,

date):

Proofed:

Hydro_sheet_depth 01Jun2023



Location

Souvy Bae Townd

staton LCL-A Date & &1:>::j0a:1 Time 70/2
- (ddmmmyyyy) = . (24-hr)
Cloud cover __20 Wind speed q . W.md 5.0 Total Depth  O-S-
) w direction ——— ™)
Personnel L.1y J4ltn, t:N£1\?. @\c:&. Clo.nele DO%in air [00 - € Secchi O-<-t
D:Jwoe;j' 'T"1'1 é,me. (m)
DO Sp. Cond. Turbidity
Depth (m)| Temp. (°C DO(% Salinit H
0.1 | 11el |loy.4 | 1S |5405 |3531 | g |lSr2
Comments
Station _LIFQ /\ pate 2’8 Kb 2024 Time_/20S"
{ddmn:fny Y) ] ] (24-hr)
Cloud cover IDV Wind speed )fJ"IO- Wind  IVE: Total Depth 0.1\
%) (kn) direction
) n (m)
Personnel I ! ! DO% in air 100~ 1.( Secchi 9.1
(m)
Depth (m)| T . DO Sp. Cond. Salinit o Turbidity
p emp. (°C) (%) (mit 1", (mS) alinity p (NTU)
- = ! " . !
0.1 IC\A \OLI ti o | 53,5 17 35,05 O.|() -50.'fa
Comments
Entered (initials, date):. Proofed: Hydro_sheet_depth 01Jun2023




Location S o % p" Je  Tol"J
Station ik Date _QL 4er 2,26 Time _QJJO

Wind
Cloud cover | cny Wind speed  @mfgnyyyy) di " Total (24-hn) 0.)
| — — irection _—
(%) (kn) —
Personnel fP1PP tli!c DO% in air ﬂi secchi O=S=_
- -7 - (m)
DO Sp. Cond. Turbidity
Depth ( DO(% Salinit H
epth (m)| Temp. (C) ) 1 (mgr!) | (ms) aintly P (NTU)

o1 |Igelt | poo | I-51 |52-01, (3404 | 7-Ol, |20 -31

Comments i

Station C'A9 OA Date 02 Aer 202y: Time _D'.30
v (ddmmmyyyy) Wind (24-hr) ,
Cloud cover & Wind speed JS- N Total Depth 07
. direction _
(%) (kn) (m)
7 [ ]
Personnel I ! DO% in air 1 f SecchiL
(m)
0 DO Sp. Cond. L Turbidity
Depth (m)| Temp. ('C)] DO(%) Salinity pH

(mg l'1) (mS) (NTU)

o1 |19.9 |loo-1 |7-53 |9} /36/34-SJ |02 |1110

Comments FFOf"H ):)jf?t«) @ ~ 0 Fob.

Entered (nitials, date): . |4 A ’LDZL/I_ Proofed: t>_ \\ Mo @ cl(Jif} Hydro_sheet_depth 01Jun2023



Location S 0,t r'(Qr.e_ l SI =J N
staton U F 0 -A Date 02 Time {D /()
2071 f--
(ddmmmyyyy) (24-hr)
. Wind
Cloud covg/:) J_é Wind speﬁnd) 20 direction Total Dep(:cnr; &
Personnel 1f PO LT JC DO% in air gl|1_ Secchi 0 _2
(m)
. DO Sp. Cond. L. Turbidity
Depth (m) | Temp. ('C)| DO(%) (mg l'1) (mS) Salinity pH (NTU)
o1 | 20-1 | Tolv2 | =151 |"y-30333-71| 1 o1 |22-4%6
Comments
AP-@ 1o
Station LC.C-4 Date 02 ft-l:, 2.01.Y Time i J'S
{ddmmmyyyy) Wind tJ (24-hr) 0
@ i Ze Total Depth
Cloud covi/ro) Wind spec::) L irection ota epz:tn | -~
Personnel " v ' DO% in air —a—& Secchi 0’]
(m)
. DO Sp. Cond. . Turbidity
Depth (m)| Temp. (C)| DO(%) (mg r1) (mS) Salinity pH (NTU)
o1 | /92 |lol-@|7-61t | 5/140|31f24 |1-00 |54-7¢
Comments .. <P>...co k -"-'ud- ' '='5-" 04D Te Mk £l

Entered (initiats, date): i 1in( 1J5//

Proofed:

DP_\1MI\\j a0:is\

Hydro_sheet_depth 01Jun2023




Location

Station  BAG- o Date  [sl<11md0:?4 Time _1VSI\
(ddmmmyyyy) or, (24-hr)
Cloud cover_&@_wmd speed O Wind . fiyw Sf TotalDepth D ."-\
%) —=i__ direction-"mm
o (kn) (ml
Personnel .11 Tub\):i. IIV.00i Pic s@Cg\ 4=r._tes DO%in air -G\E\J. Secchi _0' I\ (\:Ct.ucn)
I.11, Oa<ie\le, DDwney ml
DO Sp. Cond. o Turbidit
Depth (m}| Temp. {C} DO{%} (mg r1} {mS} Salinity PH (NTU}y
0.1 33] ICi\,0 6,.Cl  |t\\NTR [33.3C\ | j.c:Af r,,, 9L\

Comments

"
Station 881 € Date /5;2-"JUJJI\. 1,(TVI Time fQ ' [?W JP.: /3.

(ddmmmyyyy) (z4-hrl Ty
Wind
Cloud cover windspeed 10 , .m — &t Total Depth D3/
. o = direction —
(%) (kn) ) (ml
Personnel [ ;i* 1 rYh, j1 .Ffi<'.,rri,< < i-/1\l . Do%in air A1)/ Secchi O':I
L1 nu Wi (o
Depth (m} | T &l DO DO Sp. Cond. Safinit H Turbidity
e m} | Temp. {° alini
p p. {°C} 0 (ma I {mS) y p INTU}

0.1 7/'.,\ 01,7/ | (u,16 Jid A 33,60 |0°02.- ("DUZ.

Comments

Entered (nitials, date), Lt \L\ -Ju.n x| Proofed: 3D 307wy SO5W Hydro_sheet_depth 01Jun2023



Location

Station V.¢0- € Date \:):N,._ a&IS Time latt:\
(ddmmmyyyy) q (24-hr)
n
Cloud cover_."=)2['-- Wind speed ... .10""-—- dir(e\é\{;on g&lf: ______ Total Depth Q‘é
1%) (kn) - (m)
Personnel L14 fol’,, N\c14:)\ fosH},: 0 tleS DO% in air \CXJ.J Secchi D.9 (tolt-P.n)
19itl, Ch<igife Oz Dei ™
DO Sp. Cond. L Turbidity
Depth (m)| Temp. {°C)| DO{%) (mg r1) (ms) Salinity pH INTU)
01 | 31,cl IOLlo | (o.alt- ti,IcllS | 33."19 | '.9-I 2
Comments
Staton  LCC, ¢ Date {1g<11.1if, cil'.Ish Time 105
(ddmmmyyyy) Wind o), 2
Cloud cover Wind speed ﬁ direction I i Total Depth 0,3
(%) @ (kn) (m)
Personnel Lr /ffU'[-JH Iro DO%inair |CO (J Secchi 0, 3 (bofu'::m)
(m)
. DO Sp. Cond. . Turbidity
Depth (m)| Temp. {C) DO{%) (mg I'1) {ms) Salinity pH INTU)
0.1 Q-'J \O\.Ci L,\d C14:A| 't> . | Knl () g
Comments
LY B ey 00 Proofed: o G Siesy OGS Hydro_sheet_depth 01Jun2023

Entered (initials, date):




Location

Si:. 1\b fMce [.Bia.ex)

Station 51:'\_E

Cloud cover
(%)

IS5

Wind speed
(kn)

Date 1

(ddmmmyyyy)

5

10 Ale 0ol

Wind

direction

9)

Personnel [t fiss jg_\/_fmg ﬂl%é_&y:w@m air 101,0

Time (Do\5

(24-hr)

Total Depth N, ro

1ml

Secchi 011.;. ([x.jtcrn)

(m)

Denth o o DO Sp. Cond. . Turbidity
epth (m)| Temp. (C) DO(%) (miz ') (mS) Salinity pH (NTU)
0.1 a.8,:3 10,9 | G,-\\ 55."a-\| 3h,b5 | ', 51 5,aa
Comments
Staton f3A':] - E Date _ 161\ @¢y:1 Time  {1.j7
(ddmmmyyyy) Wind (24-hr)
Cloud covi/:) 1 S Wind spe?kcri]) 5 direction S=E Total Dep(:[nr: 0O.l-
Personnel  1f/ fo\Lf/ (00 DO%in air gD 1J Secchi_0"" {po\.".cm)
(m)
Depth (m) . DO(% DO1 Sp. Cond. Salini Turbidity
Y Temp. (°C) (%) Imiz ' (mS) alinity pH (NTU)
0.1 d'i,d \Q),ti| b.31 | 55.\8\ | 36,(,8 | 831 5n3
Comments
Entered (initials, date): l] Z| A Wf[t Proofed [_0@/\_’--- Hydro_sheet_depth.xIsx 01Jun2023




Location Scult: !bdce L.:1.00r1l

Station LCC-E

Date  [42AugJOd:\—— Time \cI'-15
(ddmmmyyyy) Wind (24-hr)
Cloud covi/or) J5 Wind spei(:) Q direction i Total Dep(rtnr)\ O,l\
Personnel 1y [uil>. MQQ!j1 BLLScr.R,, ¢\, ~ DO%inar  (IS,6 Secchi  O,I\ (bo\l=)
(m)
. DO Sp. Cond. Salinit o Turbidity
Depth (m)| Temp. (QC)| DO(%) (mg r (mS)” alinity p (NTU)
0.1 i1.9,S IDI.1 b.?i-1 95,391 | 3b,b\ 15,CO 3,"11
Comments
staton LIFO- E Date [1: Au9ao:i9 Time \SgO
(ddmmmyyyy) Wind (24-hr)
Cloud cover _ (d) wind speed 1O SE Total Depth  O,I\
direction
(%) (kn) (m)
Personnel Lr/ MLP ! P\) DO%in air _1Do.\a Secchi o,i.\(bgltorn)
(m)
ol Do DO Sp. Cond. Salinit H Turbidity
Depth (m)| Temp. (QC) (%) (mg I'1) (mS) alinity p (NTU)

0.1 20\l [il\, \ b,dso | 55518 | 3t,\:i 8,.06 6,64

Comments

Entered {intals, date), 7 J [2. 1 o] f2_'f Proofed:_: ',

HydrQ_Sheet_depth 01Jun2023



Location ,ﬁm o Pedee Tsiaed
Staton  Sf'\ - €. Date 7y ey oad Time /33
(ddmmmyyyy} Wln d (24-hr)
Cloud cover 100 Wind speed drection—f—-\""Y _ Total Depth O¢r-+4? .J_
7 S kn) T T T T (m)
Persomel _,|_-"'|1"+¥“'l1m71wlhru-_rw ”d)ofvzumu'uu'1|||||\!|I||||i___|D0W:_||_|m||||m|||¥muu' DO% in air q'_'q_"'_5'___ Secchi CI, 3 !i:orr;:,rn'l
IV M pa fl'cl<e"no-- felnecli m
DO Sp. Cond. . Turbidity
Depth (m)| Temp. (°C)| DO(%) (mg l'1) (mS) Salinity pH (NTU)
0.1 e 11 100.-1 fD,ti'l bj(c;,8",J-| .3035 B.@fO '1/@8
Comments

Station S5¢{1-E

Date QI\ Qe.\-clOcl'.:\ Time |Ng
(ddmmmyyyy)
Wind (24-r)
Cloud cover 5|[ Wind speed O directi — Total Depth _ D.'.::\
) ) —=— direction )
Personnel _t.:r:00 | MLfIM & DO% in air _98.9 secchi 0, '\(bottoind
Im)
DO Sp. Cond. o Turbidity
Depth (m)| Temp. (°C)] 00(%) (mg l'1) (mS) Salinity pH (NTU)
0.1 JI," 100,6 t, 11 1\M1,304 | 30,1 | 8,1a. 3-\,'3\
Comments
Entered (nisals dace);_t{__ 5 0L 7444 Proofed:

Hydro_sheet_depth 01Jun2023



Location L3 " Soude, dee Tolaed

Station "V (Jf0-1:S Date _ o\ QOc.r J.'d- 6 Time jq'p

(ddmmmyyyy) (24-hc)
Wind

Cloud cover g]O Wind speed (0 direction NW Total Depth O -\

(%) (kn) (m)
Personnel @ ry1.¢. 1VQilll It"seaz, tllskimpyt,  DO%in air ICD.(o Secchi 0, 'i (bolu, )
flel<igCh ;| 00g\@e, IJCW Qey (m)
. DO Sp. Cond. . Turbidity
Depth (m)| Temp. (°C)] DO(%) (mg I'1) (mS) Salinity pH (NTU)

0.1 J.3,L [0L,-\ G,(k, L\(c,89;) 30,3S 8" CJ- ot 15C\

Comments
Staton  Le@- 6 Date  0'-10ct 9-0cL Time |11:-1.2
(ddmmmyyyy) Wind @ah) —
Cloud cover _(d) Wind speed 1Q direction Nﬂ Total Depth  p, @
(%) (kn) 1ml
Personnel _Lr | Md'l M'iil 00 DO% in air _C\"h:"l Secchi 6,'-\U:>0\*"/
(m)
Deoth T ol Do) DO1 Sp. Cond. Salinit " Turbidity
(° in
epth (m)) Temp. (°C) ° | (mgr') | (ms) vy P (NTU)
0.1 | Jg.CS it,\,lo (old-1 | '\1,3(,3 ]..301Q | 2D 1s,;11

Comments

- v G A :
Entered (initials, date): 1“7 /it #4¢ Proofed: Hydro_sheet depth 01Jun2023




Location

degte Bdee Blacd

Station 5P| - A Date o\ Deco/Ogl\ Time O'lOL\
(ddmmmyyyy) (24-hr)
Wind
Cloud cover 1O Wind speed 2 ) _m Total DepthL
(%) (kn) direction m)
Personnel  (€1.y 'O\mer. N\rli\ tic\\f:(I:(. . Culilele DO% in air /_ Oil_ - secchi OZ
IJOWC\e'J (m)
Depth (m)| T o Do DO1 Sp. Cond. Salinit H Turbidity
P emp. ( ) ( 0) Iml!" r 1 (ms) alinity P (NTU)
'

0.1 | 221 | loZ-4 | 721> |92 u; |Jz-1r |I-01 | /117
Comments
Station OA 0] '4 Date _OIf P-llc _Z024, Time 0214

{ddmmmyyyy) Wind . (24-hr)
Cloud cover __ /oD Wind speed S- hi Total Depth 0.2
(%) (kn) direction (m)
Personnel ! 4 DO%in air /00-5 Secchi 0 Z
(m)
DO Sp. Cond. Turbidity
Depth 0 DO(? ini
epth (m)[ Temp. (°C] DO(%) (me: I (mS) Salinity pH (NTU)
0.0 | 2S:0| )02 9 | 7-21 | 1329 | 3802 | <309 | 22 ¢
Comments

" . ] I
Entered(initials,date): /11_ I'tIAj.(—-’ﬂ’ Jd Pproofed:

Hydro_sheet_depth 01Jun2023



Location

5@“ ﬁ.‘\ &’?(‘(’: [C.'spm'\

t t. - N ' . " . >
saton Lo -/ aannRlg Q) DcODO Time O0/>3
Cloud cover | 07171 wind speed ) ] Wind ) Inc Total Depth i) 2
e (kn)——'——— direction---—- m
b m)
Personnel To. pamer (hoews Df:iﬂne\] 11Ate,ch DO%inair (00 1 Secchi—02
) p\-c.xcR-; (m)
DO Sp. Cond. Turbidity
0 0, a =
Depth (m}| Temp. (C)| DO(%} {mi! r' (mS) Salinity pH (NTU)
0.1 | vi2-t. | ipaz | 242 |35b-294 |iSw o, 04 | s>
Comments
Station UFo 'A Date _ (04 fec. 202Li Time_11Z5
{ddmmmyyyy) . (24-hr)
Cloud cover /-0 Wind speed 5 _ W'”d slJ Total Depth 0.Z
R S — (kn) direction )
Personnel 1t v ! DO%in air _ /00-9 secchi 0 2.
(m)
DO Sp. Cond. Turbidity
0 ) ini
Depth (m)[ Temp. (°C)] DO(%} (mg I'1} (mS) Salinity pH (NTU)
0.1 | 22..55 Jel-1 | 135 | tio-r13]| JJ-04- | 3-:C4 | [°1-3F
Comments
Entered (initials, date) 'H,' Tl [Z(1JI'JJi( Proofed:___ _ _ _ _ _ Hydro_sheet_depth 01Jun2023




Location Sﬂ

Station pate [ F:b 2025 Time 063 3
(ddmmmyyyy) Wind {24-hr)
Cloud cover /DO Wind speed / 0 S Total Depth 3
) o) direction =——— -
Personnel pr.n.e/(p D<iv'/j?.« [./if h'hh DO% in air Q98 Secchi O 3 /botlm)}
fm:11l fo:.ose,w 1271 k; [ lolftf: o (m)

DO Sp. Cond. . Turbidity
1 Salinity pH
(me: ' (mS) (NTU)

0.1 iS, i/ 9s.S | fs/2- | I('1/87 3213 | 7.92 | 5,30

Depth (m)| Temp. ('C)] DO(%)

Comments
Stati Date £ ' Ti reQ
ation 889 d\ﬁmmgysyy_r Feb '2025 (2|Th$) (ONNY]
ml Wind
Cloud cover SO Wind speed _g/0 .. [  TotalDepth _0."(
O (kn) direction )
Personnel bP 1, T ( fZ fr/cf DO% in air__/00. secchi 0 "1 Cho1/0(1)
{m
. o DO Sp. Cond. . Turbidity
Depth (m)| Temp. ('C) DO(%) ime: ' (mS) Salinity pH (NTU)
0.1 15 5 qq.1 312- 119279 | 3225 | '3« 1561/

Comments

a1 T ]
Entered (nitials, date): H:[{?’J HlF P Proofed: Hydro_sheet_depth.xlsx OlJun2023




Location ) %
1711P
Station £ Date7_2.'. Feb o & Time 13'—/3
________ {ddmmmyyyy) Wind (24-hr)
Cloudcover 0O  Windspeed /0 direction S Total Depth  O.:2-
&) (kn) - - = (m)
Personnel PD, L. T, It {(/ P DO% in air . Secchi () 1_(boHom}
(m)
. o DO Sp. Cond. . Turbidity
Depth (m)| Temp. (°C)| DO(%) (mg r (mS) Salinity pH (NTU)
01 (169 | 999 | 795 |iC]33f)|31.31 [ 7-96 | 255
Comments
Station [- CC pate _{_Fclo 2025 Time [ /37
(d.dmmmyyyy) Wind (24-hr)
Cloud cover _ SO Windspeed __jO Total Depth _0.3
%) (kn) direction )
Personnel _flo CT. EP_fl7IP DO% in air_/DQO) Secchi_0,Q /[bultcrr)
(m)
o DO Sp. Cond. o Turbidity
Depth (m)| Temp. (°C)] DO{%) (mg r1) (mS) Salinity pH (NTU)
01 | 163 |q9,;, |7qJ |1tu6S|31.19 |7.16 |iCO2
Comments
Entered (nitals, date), \\C_/_KJEC/-[.{ "..L’!'_-I Proofed: Hydro_sheet_depth.xisx 01Jun2023




Beach Nourishll'

1 (BN) Site Data

r(A.1-Q 7 Slé
Date: Z% FL\O 20 qu Station: ﬁL'
. Ti Beach width (m) Beach | No.infauna| No.grain| Photos| Swash| Dune . Comments (e.g., sand
Site (hhl:nm1:1) (Swash to dune) height (m) cores size cores | taken?| GPS Pt| GPS Pt Bird Sp. & Count observations, sea weed)
1 . " 1\/, 06, fHHM thr é)'
not>| $Z Vi gﬁ | y |osEZ|ot6" ™" " WiNvk,. @.
A o.f \/L_‘J e
h,<-t oty bya 1!
-t \q| 1/ | oy el 010) ’
r.'~{
01s?2 J@'O 14140 C., | | |1266 [ 056V | Nsv<
¢ Aue,, i
,,,,,,, ki, ] Lz |
i
dei> | S-S"> 1.) 2 S- - | 0>@ | iJ36t } ]
D
Phe | .
. n i
oas| 4i1 | leo| S| |7 |10 047 | 2 1914
E r0,1-- S
’ | .. .. 11d-
B
Comments:

Entered (Initials and Date)

Proofed (Initials and Date)

BN_site_data_sheet

16Feb2023



Beach Nourishrr  t (BN) Site Data )g ,
wdez T_gL,«,-,/i

Date:_----' @--"---- 2_S_I'I_0_ 2024 Station: i I J Y | P [ —
. Ti Beach width (m) Beach | No.infauna| No.grain| Photos| Swash| Dune . Comments (e.g., sand
Site (hh':m) (Swash to dune) | height (m) cores size cores | taken?| GPS Pt| GPS Pt Bird Sp. & Count observations, sea weed)
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