We would like to thank the anonymous reviewers for their time and thoughtful feedback on our manuscript. We have revised
the manuscript according to their comments. Our detailed responses to the reviewers’ comments are provided below. We
believe that we have addressed all of the comments. In the table below, additions to the text are highlighted in red and
deletions are shown in blue with strikethrough. The line numbers correspond to those in the revised manuscript.

Comment from reviewer

Answer

<RC1> The experimental design needs to be made explicitly clear.
The manuscript must state how many independent replicates were
used for each treatment in order for the reader to better understand
what the results were. At present, it appears n = 1 or 2 for some or
all experiments which is too low to warrant publication.

The description of the experimental design has been revised to
include the number of samples processed or measured. The
measured values, excluding GW-Control2, GW-PES2 (0.2 um), and
GW-PES2 (0.45 um), were obtained from a single measurement of
an individual treatment or a preservation bottle. The three excluded
samples are presented as the mean and standard deviation of the
analytical values from the three preservation bottles of each. The
revised description includes both the number of samples, and their
erTors.

In response to the comment suggesting that the number of analyses
is insufficient, we present the following counterargument:
Background assessment: While not previously delineated in the
initial manuscript, the filtration background assessment was
conducted using a single NaHCO; solution, with the order of
unfiltered, PES, GF, GF, and unfiltered samples. The '“C
concentrations and §'*C values of the NaHCO; solution before and
after the filtration experiment were identical, indicating that the DIC
of the NaHCO; solution itself was not affected during the evaluation
experiment. A comparison of filtered and unfiltered samples showed
a high degree of consistency in analytical values, indicating that the
filtration did not change the '*C concentration. While the individual
data points were obtained from a single experiment, the results of
the assessment should be evaluated as being derived from the results
of a series of experiments. Therefore, we believe it is reasonable to
conclude that the results are not merely due to chance but reliably
indicate the absence of an influence of filtration. The revised
manuscript includes the sample processing order for both unfiltered
and filtered samples and a discussion of these results.

Comparison of treatments: The results were obtained as a time-
series, although the individual data points were obtained from a
single experiment. While the detailed values pertaining to isotopic
changes may not be entirely accurate, it is possible to discern the
presence or absence of alterations and trends. If the objective is to
ascertain an exact amount of change, repeated measurements are
necessary. However, if the objective is to determine whether change
has occurred or to identify its direction of change, we believe that
the results of this study are sufficient for this purpose.

<RC2> The results of these different treatment are as somewhat
expected, that filtration with small pore filter and bacteria inhibition
help to preserve DIC samples, but with limited success (i.e.,
relatively short storage time). However, the experiment section
needs much articulation based on what is presented in the
manuscript. A flow chart that includes many of the treatment details
may be helpful for readers to comprehend the procedure in the
experiment. For example, please include the volume of the initial
sample vessel, how samples were distributed into these different
treatments, and number of replicate samples/analysis (N) for each
treatment.

We initially anticipated that filtration alone would not have enough
effect to inhibit DIC changes during water preservation. However, a
recent publication asserted that treatment of only the filtration was
effective, prompting further investigation. The findings of the
present study, while consistent with the initial predictions, also
revealed the necessity of employing both filtration and BAC in the
context of seawater samples.

The Materials and procedures section has been revised to clearly
explain the experiments, especially the number of samples. The
flowchart has been added as the supplement materials (Figs. S1 —
S3).

Revision for corresponding to above

2.1 Background of filtration

Lines
80-98

Flltratlon can mtroduce mlcrobubbles potentlally leadmg to gas dlssemmatlon or atmospheric gas exchange. Hewever;
MC-analysis—The potential for DIC change
contamination durmg ﬁltratlon was mvestlgated by comparing the ”C concentrations of NaHCOj solutions (1 mmol-L ") before
and after filtrations. The NaHCOs solution used here was prepared by diluting a 1 mol-L™! NaHCO; reagent solution (Kanto
Chemical Co. Inc., Japan), which has a low '*C concentration of ~0.7 percent Modern Carbon (pMC, Stuiver and Polach, 1977)
and a high §'3C value of —3.8%o (Takahashi et al., 2021), with ultrapure water (Milli-Q Direct 8 or Milli-Q Integral 3, Merck
Millipore Co., USA). The assessments were carried out using a polyether sulfone (PES) disk filter (25 mm diameter, 0.22 pm
pore size, Membrane Solutions Co., Ltd., USA), and a glass fiber (GF) disk filter (25 mm diameter, 1.0 um pore size,
Membrane Solutions Co., Ltd., USA) attached to the syringe (50 mL, disposable syringe, Terumo Corporation, Japan). These
samples were designated NaHCOs-unfiltered, NaHCO;3-PES, and NaHCOs-GF, respectively. A common technique employed to
impede gas exchange is to introduce the filtered sample water into a sample bottle through a tube, thereby enabling it to
overflow. However, in this study, in order to evaluate the maximum impact of filtration, a more drastic technique was
employed, whereby the filtrate discharged from the filter was directly poured into a beaker without passing through a tube
Filtration-was-perfermed-under atmospheric conditions, thereby exposing the sample to atmospheric CO,. The filtration process




was conducted on three occasions, once through a PES filter and twice through a GF filter, using the same NaHCOj solution,
and the resultmg three filtrates were obtained for each frltratron treatment. Immedlately after the respectlve filtrations, the 3Fhe

ﬁltrates were lnjected 1nto reactlon contalners to extract COz from water sample. To ascertain whether any DIC was altered
during the filtration experiment, one unfiltered NaHCO3 solutron each was mtroduced into the reactron contarners before and
after the three ﬁltratlon treatments (Fig. Sl)

Lines
99-104

2.2 Filtration, BAC addition, and combined treatments

To compare the efficacy of the various treatments, the following six conditions were was evaluated using the natural water
samples (SW and GW) mentioned below: (1) no filtration, no BAC addition (Control), (2) BAC addition alone (BAC), (3)
filtration through a PTFE filter (PTFE), (4) filtration through a PES filter (PES), (5) PTFE filtration with BAC addition
(PTFE+BAC), and (6) PES filtration with BAC addition (PES+BAC) For each assessment of six treatments, the changes of '*C
and 8'3C during the preservation were quantified on a smgle occasion.

Lines
124-140

Changes-in-""Coand-5' ' Cva : h
metheds—The treatments were conducted in the followmg sequence NaHCOz reagent solutlon (1 mol- L 1) was added to the
sample waters (~4 L) at a rate of 2.5 mL-L™" of SW and 2 mL-L™! of GW, effectively doubling the DIC concentration in both
water types. This is (1) Control sample. For assessment (2) BAC, BAC (10% solution, FUJIFILM Wako Pure Chemical Co.,
Japan) was added to an aliquot of the sample at a concentration of 0.01%. Then, the sample waters not used in assessment (2)
were filtered using a PTFE or PES disk filter (25 mm diameter, 0.22 um pore size, Membrane Solutions Co., Ltd.) attached to a
syringe (50 mL, disposable syringe) to a beaker. The first 20-30 mL of filtrate was not used for the assessment to pre-wash the
filters. These samples were directly utilized for assessments (3) PTFE and (4) PES. For assessments (5) PTFE+BAC and (6)
PES+BAC, BAC was added to the retained filtrate at a concentration of 0.01%. All the treated samples were homogenrzed in a
beaker us1ng a magnetrc strrrer W-a W ‘ 0 vid 3 .

2 They were then injected 1nt0 one reaction contalner for CO, eXtractlon o obtain initial 14C concentratron
and 8'3C value, also injected into three preservation bottles (125 mL glass vials) sealed with butyl rubber septa coated with
Teflon, and aluminium caps, which had been filled with beet sugar powder and evacuated. The water injection into the reaction
container and preservation bottles was carried out through a needle attached to a syringe immediately after sample treatments.
The preservation periods were 14, 28, and 285 days for SW, and 14, 28, and 126 days for GW. At the end of each preservation
period, the bottles were opened one by one, and the CO, was extracted (Fig. S2). Before experiments, the vials and butyl rubber

septa were sterlhzed by heatlng at 450°C for 6 h and by autoclavmg, respectlvely BAG(—PO%%@%HH@H—FUJPHLM—\W@%%

W : vials: The BAC used
in this study prlmarlly con51sted of benzyl dlmethyl dodecyl ammonium chlorlde (BAC Ci2) and benzyl dimethyl tetradecyl
ammonium chloride (BAC-Cy4).

Lines
141-145

Since the filters for treatments (3) and+4) — (6) were pre—washedwith-preserved—water-but-not sterilized—Fhus, additional
assessments were conducted using sterilized PES disk filters (25 mm diameter, 0.2 um and 0.45 pm pore sizes, GVS Japan).
GW samples, with or without filtration, were preserved in 34 mL glass vials for 6, 14, and 28 days. These treatments were
labelled GW-Control2, GW-PES2 (0.2 um), and GW-PES2 (0.45 pum), respectively (Fig. S3). A total of 12 bottles were
prepared for each treatment, with three bottles used for the initial value and each of the three preservation periods to measure
813C values by GC-IRMS.
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Figure S1: Flowchart of experimental treatments to evaluate filtration background. The treatment was carried out in the order of
the numbers in parentheses.




sampling of SW and GW (~4 L) into the plastic container
without disinfectant treatment and filtration

add 1 mol-L"! NaHCOj3 reagent solution
(Kanto Chemical Co. Inc., Japan)
10 mL for SW, 8 mL for GW
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by heating or autoclaving, respectively.
|
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CO extraction using the ReCEIT method (N=1 for 4 periods each: 0, 14, 28, and 285 days for SW / 0, 14, 28, and 126 days for GW )
and measurements of “C concentration and 53C value

Figure S2: Flowchart of experimental treatments to evaluate six treatment comparison.

sampling of GW (~2 L) into the plastic container
without disinfectant treatment and filtration

sterilization of glass vials (34 mL) and butyl rubber septa
by heating or autoclaving, respectively.

put beet sugar (0.05 g) in the vials before evacuation
and sealing by septa and aluminum caps.
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Figure S3: Flowchart of experimental treatments to evaluate filtration by sterilized filter.

Lines
177-182

The “C concentrations and §'3C values of two NaHCOs-unfiltered samples, both before and after filtration assessments, were
identical, indicating that the DIC of the NaHCOj3 solution itself remained unchanged during the assessment experiment (Fig. 1,
Table S2). The '“C concentrations of NaHCOs-unfiltered, NaHCO;-PES, and NaHCO;-GF were consistent within the error
range (Fig—-Table-S2). Although each value was obtained from a single experiment, the five analytical results showed high
consistency, indicating no detectable change in '*C concentration due to filtration. This suggests that any increase in '“C due to
CO; contamination during filtration was not a significant concern.

Lines

259-261 effective.

Since only a single time series of data is available for each treatment, the actual values for DIC changes remain uncertain.
However, as the comparison is based on time series data, it can be posited that treatments exhibiting minimal change are highly

Comment from reviewer

Answer

<RC1> Where appropriate, add 'groundwater' to the title and
Abstract. The study tested both groundwater and seawater.

The title has been revised from "seawater" to "water sample" to
encompass both seawater and groundwater. The result of
groundwater was incorporated into the abstract.

<RC2> The authors presented a study to examine whether a bacteria
inhibiting compound can be used in conjunction with filtration (at
different pore sizes) in storing dissolved inorganic carbon samples
for both isotope analysis of both seawater and groundwater (note
groundwater needs to be included in the title).

We would like to modify the title to "water samples," which
encompasses samples that are not limited to "seawater."




Revision for corresponding to above

Title Combining benzalkonium chloride addition with filtration to inhibit dissolved inorganic carbon alteration during the
preservation of seawater water sample in radiocarbon analysis

Lines The present study aimed to evaluate the effectiveness of adding BAC as a disinfectant in carbon isotopic analyses of DIC in

10-11 seawater water samples.

%:'Eelss sea%ater—s&nﬁ#%’l“he freshwater sample that had undergone a BAC addltlon treatment showed the no alteratlon of DIC In
contrast, for seawater sample, BAC addition alone did not prevent changes in DIC, but the combined treatment was effective.

Comment from reviewer

Answer

<RC1> Line 16: Edit for clarity. Microbial activity was not directly
measured.

As the reviewer commented, the degree of biological activity was
not directly measured in this study. Instead, changes in dissolved
inorganic carbon (DIC) were attributed to biological activity, and
thus the expression "biological activity" was used in the text.
However, this description is not entirely accurate and has been
revised to "DIC changes" for clarity.

Revision for corresponding to above

Lines
15-17

The '*C concentration of samples treated with both BAC addition and filtration exhibited minimal changes, ranging from 0.2—
0.4 pMC over 41 weeks, despite the addition of sugar included to increase bielegical-activity DIC changes several-fold.

Comment from reviewer

Answer

<RC1> Line 83. Please add information on the salinity of the SW
and GW to Table S1 and in the Abstract. The reader should be able
to view this information to better understand what this text is talking
about and/or more easily make an assessment whether it is
appropriate for the SW sample to be called seawater, estuarine
water, brackish water or something else.

The salinities of the SW and GW have been added to the abstract,
the Materials and procedures section, and Table S1. The salinities of
SW and GW were 20.4% and less than 0.05%, respectively.
Therefore, SW is categorized as brackish water, and GW is
categorized as freshwater.

<RC2> While there is nothing wrong with using metric units (mg/L)
for solutes, as an analytical chemistry-oriented study, I would
recommend using molar units (Table S1 needs to include salinity) to
facilitate the comparison with seawater.

The description of chemical concentration has been changed to
molar units in the revised manuscript and tables, and the salinity has
been added to Table S1.

Revision for corresponding to above

Lines
11-13

We compared the efficacy of BAC addition, filtration (0.22 um PTFE or 0.2-0.45 um PES filters), and a combination of BAC
addition and filtration in preventing DIC alterations caused by biological activity using the freshwater (salinity <0.05%) and the
brackish water (salinity ~20%) samples.

Lines
108-111

The salinities of the SW and GW were determined by summing of the chemical composition data to be 20.4% and below 0.05%,
respectively (Table S1). While SW can be considered as a brackish water sample but it is treated as a coastal seawater sample

in the present study For the SW, the expected values of DIC concentratlon is slightly smaller than 2 mmol-L"! and *€

that of '*C concentration is ~100 pMC.

Table S1: Salinities and chemlcal composmons of SW and GW measured using the ion chromatography at the Geological
Survey of Japan, AIST. The salinity values were obtained by summing the chemical composition data.

sample Salinity (%)

Table S1

Na' (mmol'L") K*(mmol'L") Mg?" (mmol-L") Ca?" (mmol-L"") CI' (mmol'L") SO (mmol-L")

SW
GW

20.4
<0.05

277.4
0.41

5.79
0.14

30.35
0.27

6.11
0.43

316.7
0.25

16.47
0.009

Lines 110, 112, 217-219
Tables 1, S1, S3

mg-L™! ==> mmol-L™!
(The values were changed to adapt unit.)

Comment from reviewer

Answer

<RC1> Figure 1, Figure 2, Table 1, and all supplementary Table
captions should state what the data is (means?) and the number of
replicates.

All values indicated in Figures 1 and 2 and Tables S2 and S3 were
derived from a single measurement taken for each respective
treatment. In contrast, the values shown in Table 1 represent the
mean values of the respective measurements taken of the three
preservation bottles for each period.

The figure and table captions have been revised to clearly indicate
whether the analytical values represent mean values or individual
treatment sample values.

<RC2> For the information provided in Tables S2 and S3, it is
unclear what the somewhat consistent uncertainty values are.
Having a more detailed experimental setup will help to clear this up.

The description of uncertainty values, which are indicated to be 1o
of analytical error, will be added to the explanations in Tables S2
and S3. The standard deviations for '“C measurements have been
described into the “!*C concentration and §'3C measurements”
section of the manuscript, and the method to obtain the error of '“C
measurement has been described as a standard calculation method in
14C analysis with a citation. Since the description of 8'*C error had
not been described, it has been incorporated into the “!“C
concentration and &'*C measurements” section of the revised
manuscript.




<RC2> Fig. 2 has no error bars, was each sample analyzed only
once, what is the analytical precision and accuracy?

The error bars in Fig. 2 were not displayed, since the errors of '“C
and 3"3C are equivalent to or less than the size of the plotting
symbols. This has been mentioned in the figure caption. The one
plot was obtained from the single sample treatment.

<RC2> Table 1, show number of replicate analysis.

The explanation of Table 1 has been changed to show the number of
replicate analysis: N=3.

Revision for corresponding to above

Figure 1

Figure 1: Comparisons of '*C (a) and 6'3C (b) among the unfiltered and filtered solutions of 1 mmol-L™" of NaHCO;. PES:
filterd by PES disk filter (25 mm in diameter, 0.22 um in pore size), GF: filtered by GF disk filter (25 mm in diameter, 1.0 um
in pore size). Each value of *C and 8'3C represents a single treatment occasion. The bars of *C concentration represent the
measurement error of the AMS analysis. The 8'3C error is smaller than the size of the plotting symbols.

Figure 2

Figure 2: Changes in '*C and 8"3C during the preservation of SW and GW mixed with NaHCO; solution and beet sugar.
Changes in DIC were augmented by the addition of beet sugar. (a) '*C of SW, (b) '“C of GW, (c) §"3C of SW, (d) §'3C of GW.
The time series of DIC change for the respective treatments were derived from each experiment conducted on a single sample
with varying preservation periods. The errors of '“C and 8'3C are equivalent to or smaller than the size of the plotting symbols.

Table 1

Table 1: Initial values of DIC concentrations and mean values of §'°C with the standard deviation (1o, N=3) for GW-Control2,
GW-PES2 (0.2 um), and GW-PES2 (0.45 um), and the changes in §'3C values with propagation error during the preservation.

Table S2

Table S2: '*C concentration and §'3C value of NaHCO;-unfilterd, NaHCO;-PES and NaHCO;-GF obtained from a single
measurement each with the measurement errors (1o). Due to the minimal changes in '*C concentration, they are intentionally
listed to two decimal places.

Table S3

Table S3: DIC concentration, '*C concentration, and §'3C values for SW and GW obtained from a single occasion each. The
errors of 'C concentration and 8'3C values were represented in 1o of the respective measurements. NA: not analyzed.

Lines
161-165

The standard deviations for '*C measurements were 0.02-0.04 pMC for waters with concentrations below 1 pMC, and less than
0.8% of '*C concentration for waters above 10 pMC when measured at the Nagoya University. The precision of the quantitative
analysis of carbon was better than 3%, and the background was below 2 x 10715 at KIGAM. The error of '*C measurement was
represented in 16 based on a standard calculation method in *C analysis (Scott et al., 2007).

Lines
167-174

The standard deviation of multiple 3'*°C measurements by IRMS is less than 0.01%o, and for individual measurements, the error
is represented as 1o calculated from the variations in the dual inlet measurement. Some §'*C measurements were performed
using a continuous-flow IRMS coupled to a gas chromatography system (GC-IRMS; Delta-V Advantage with Gas Bench II,
Thermo Fisher Scientific, Inc., USA) at the Geological Survey of Japan (Takahashi et al., 2019b). The standard deviation of
multiple measurements of water samples by GC-IRMS is 0.04%o0 (1c). CO, gas was extracted from water by addition of
phosphoric acid in a septum-sealed Exetainers® vial (12 mL, Labco Ltd., UK). The §'3C value of each sample is represented as
the averaged value over the three vials with the standard deviation (10).

Comment from reviewer

Answer

<RC1> Figure 1. There appear to be duplicate data points shown for
some treatments (e.g. unfiltered, GF) but there is no explanation of
what each represents. Are these replicates or different treatments?

The respective data points were obtained from a single treatment,
therefore, the duplicate points for unfiltered and GF samples
indicate two measurements from two individual treatments.

The description of the experimental procedures corresponding to
Figure 1 has been revised to understand the meaning of the
respective data points. Figure 1 has been rearranged to show the
order of filtration treatments using the NaHCOj3 solution.

Revision for corresponding to above

The filtration process was conducted on three occasions, once through a PES filter and twice through a GF filter, using the same
NaHCO; solution, and the resultmg three ﬁltrates were obtamed for each fi ltratlon treatment. Immedlately after the respectlve
Lines filtrations, the ' ' ¢ ¢
93-98 ReCEIT-method ﬁltrates were mjected mto reaction contamers to extract CO, from water sample. To ascertain whether any DIC
was altered during the filtration experiment, one unfiltered NaHCOz solutlon each was mtroduced into the reactlon containers
before and after the three ﬁltratlon treatments (Frg Sl)
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Figure 1: Comparisons of '*C (a) and 6'3C (b) among the unfiltered and filtered solutions of 1 mmol-L™" of NaHCO;. PES:
filterd by PES disk filter (25 mm in diameter, 0.22 um in pore size), GF: filtered by GF disk filter (25 mm in diameter, 1.0 um
in pore size). Each value of *C and 8'3C represents a single treatment occasion. The bars of *C concentration represent the
measurement error of the AMS analysis. The 8'3C error is smaller than the size of the plotting symbols.
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Comment from reviewer

Answer

<RC1> Line 165. It is incorrect to conclude that filtration does not
cause a change in 13C. There is not enough evidence for or against.
Indeed, as there appears to be very low or no replication (n =1 or 2)
any differences in 13C among treatments may simply be an artefact.

As you correctly noted, the description that filtration does not cause
a 8"3C change was not accurate and therefore has been deleted.
Moreover, we concur with your comment that the observed
differences in §'C among treatments may be attributed to an

artefact. However, we maintain that the changes in §'*C were not
caused by atmospheric CO, contamination or degassing, and we
propose that the observed 8'°C change may be attributed to an
unidentified artifact factor other than filtration. This conclusion and
a clarification stating that the effect of filtration on '*C analysis is
negligible have been added.

Revision for corresponding to above

Lines
188-206

These calculated values do not align with mateh the measured '“C concentrations, indicatingthat-thechangein-8"C-isnet
' -contamination suggesting it can be confirmed that atmospheric CO, contamination does not occur
through ﬁltratlon
The 8'3C of DIC would change due to isotope fractionation associated with degassing. When DIC and gaseous CO> are in
isotopic equilibrium, the §'*C of DIC is typically higher than that of gaseous CO, (Zhang et al., 1995). As carbon with a lower
813C value is removed as CO; during degassing, the §'3C of the remaining DIC in the solution would gradually increase.
However, the measured §'3C showed the opposite trend, indicating that the change in §'3C is not due to CO, degassing from the
NaHCOj; solution. Thus, the two hypothesespredictions—that §'C changes were caused by atmosphenc COz contam1nat10n or
by degassmg—were rejected—Therefore—itwas-concluded-that-the 3V C¢
-ocess, and the observed 8'°C change may be attributed to an unldentlﬁed artifact factor other than filtration.
Carbon contamination during sample treatments could significantly influence '*C analysis, but the impact of isotopic
fractionation can be eliminated by corrective calculations. Since the primary objective of this study is '*C analysis, the effect of
filtration is expected to be minimal or negligible. However, if §'*C analysis were conducted, careful scrutiny and verification
would be necessary. The experimental procedure in this study was designed to evaluate the maximum impact of filtration, and it
is anticipated that the impact can be minimized by adopting experimental procedures that minimize filtration-related effects.

Comment from reviewer

Answer

<RC1> Line 186: “Beet sugar is more easily degraded”. Compared

to what?

The materials under comparison were BAC or other organic
materials suspended in water.

Revision for corresponding to above

Lines
225-227

It is reasonable to assume that these large changes in '*C concentration and §'*C were caused by the DIC derived from beet
sugar, given that beet sugar is more easily degraded than BAC or other organic materials suspended in water.

Comment from reviewer

Answer

<RC1> Line 204: “ ..
control treatment?

.reduced changes in DIC....”. Compared to the | Yes. It is compared to the Control sample.

Revision for corresponding to above

Lines
249-250

Filtration, BAC addition, and the combined treatment # indicated more effective

than the Control samples in preserving DIC in water samples (Fig. 2).

Comment from reviewer

Answer

<RC1> Line 210-211: Edit for clarity.
Line 213: This is not true. Filtration + BAC essentially stopped
changes in DIC for both GW and SW.

The description was inaccurate and has been deleted.

<RC2> Line 213-217, this seems quite wordy as it’s already in the

table

To streamline the text, the manuscript has been changed to delete
isotopic changes, but to remain the sample name.

Revision for corresponding to above

Lines
253-259

This confirms that BAC alone is not suitable for seawater samples and indicates that the seawater sample utilized in this
investigation contains constituents, probably unique mlcroorganlsms Whose blologlcal activity cannot be ent1rely suppressed by
BAC addltlon as reported in prev10us studles :

5 s : 2 s-than-SW- Accordingly, SW represents an approprrate sample for
the purpose of investigating potential methods for addressmg the issue of BAC impairment in seawater. The '*C concentrations
and 8'3C values were observed to be relatively constant in samples treated with both filtration and BAC: SW-PTFE+BAC, SW-
PES+BAC, GW-BAC, GW-PTFE+BAC, and GW-PES+BAC. The '*C and §'3C changes were minimal;ranging from-0-4-to-0-6
pME-and—0-25t0+036%0 for SW-PTFE+BAC, 6-2-te-0-7pMEC-and—0-0+to+019%for SW-PES+BAC, =0-4-+to+01pMC

and—=+0-03-t0+0-04%for GW-BAC, =0-1to+0-4-pMEC-and+0-02-t6—+0-03%for- GW-PTFE+BAC, and %to—g—l—pMGand
+0-02%0-for GW-PES+BAC (Table S3).

Comment from reviewer Answer

<RC1> Line 36. Remove “have been” and “. They The manuscript has been revised in accordance with all technical
Line 63. Replace “is” with ‘are’ recommendations.

Line 273: Remove full stop after “However”

Revision for corresponding to above

Lines
36-37

The methods have-been-proposed for the preservation of water samples without the use of HgCl,-—Fhey include refrigeration,
filtration, and the addition of non-toxic or less toxic preservatives
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Lines Gloél et al. (2015) noted that the factor diminishes the effectiveness of BAC in seawater over time is likely spores, that-is-which
64-65 | are resistant to heat and sterilization.

Lines However-, degradation of BAC, a refractory organic compound, only begins after readily decomposable organic matter is fully
316-317 | consumed

Comment from reviewer

Answer

<RC2> Even though DIC concentration isn’t a focus of this study
but isotopes, it would be helpful to present the DIC concentration
changes through time in these different treatments along with

Unfortunately, due to limitations in the analytical equipment, we
were unable to measure the DIC concentration. It is possible to
calculate it from the weight of the water sample used for CO,

analytical uncertainty, if such information is available.

extraction and the amount of CO; collected. However, this approach
did not provide sufficient precision to distinguish between subtle
DIC changes.

Comment from reviewer

Answer

<RC2> Line 101, ReCEIT needs to be briefly explained in addition
to the citation.

The explanation of the ReCEIT has been added.

Revision for corresponding to above

Lines
149-155

CO; extraction from water samples for the measurement of “C concentration and 3'3C values was performed using the ReCEIT
(repeated cycles of extraction, introduction, and trapping) method (Takahashi et al., 2021), which is a simple and carrier gas-
free method that can handle a variety of water samples with a wide range of DIC concentrations (0.4—100 mmol/L, in the case of
1 mmol of carbon) and produces high CO, yields. The procedure is composed of repeating the cycles of CO, extraction from
water into the headspace of the reaction container, expansion of the extracted gas into the vacuum line, and cryogenic trapping
of CO». This method, which extracts CO, without bubbling, is particularly well-suited for BAC-added samples, which tend to
foam.

Comment from reviewer

Answer

<RC2> Line 191, remove “salt”.

The description has been changed.

Revision for corresponding to above

Lines
232-233

It can be reasonably assumed that water discharged from tidal flats will have higher concentrations of organic carbon, nutrient
salts nutrients, and microbes than typical seawater

Comment from reviewer

Answer

<RC2> Line 192-195, explain what the “boost effect” is.

The explanation of the boost effect has been added above the
mentioned lines.

Revision for corresponding to above

Lines
227-231

Given that DIC change during the preservation was enhanced by the incorporation of sugar, it is imperative to ascertain the
impact of sugar addition. Takahashi and Minami (2022) defined the boost effect as an index of how many times the DIC change
in the sugar-added sample is greater than the DIC concentration change in the no-sugar sample during the preservation. It is
anticipated that the boost effect will be more pronounced in instance where there is a paucity of organic matter and a greater
prevalence of microorganisms in the water sample.




