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Appendix |

Appendix 1: List of facilities and equipment used

Facilities :

sterile inoculation chamber

adequate supply of running tap water and, deionised and distilled water
incubation chamber with ample space

sample storage (refrigerator)

Equipment :

refractometer

pH meter

thermometer

calibrated light meter

balances

glasswares (beakers, volumetric flasks, test tubes, erlenmeyer flasks)
24-welled Nunclon multiwell plates

calibrated pipettors and disposable pippette tips
magnetic stirrers

pasteur pipettes

HDPE bottles and tubes

vacuum filtration apparatus

membrane filters; 0.45 pm pore size

autoclave

microscope

Neubauer brightline haemocytometer

UV-VIS Spectrophotometer

Multiskan MCC/340 MKII

ovens

separatory funnels

Inductively-Coupled Plasma - Atomic Emission Spectrophotometer
(ICP-AES)



Appendix 2

Appendix 2 : Composition of the Conway media (AQUACOP, 1984)

Stock Solution Constituent Amount
A. Main mineral solution « Sodium nitrate, NaNO; 100g
or
Potassium nitrate, KNO; 116g
« Disodium EDTA 45g
CoH2N2Na,05.2H,0
~ Boric acid, HiBO; 33.6g
« Sodiumdihydrogen 20g
phosphate, NaH,PO,.4H,0
« Ferric choride, FeCl;.6H,O 1.30g
« Manganese chloride 0.36g
MnCl,.4H,0
« Trace metal solution ImL
« Distilled water 1000mL
B. Trace metal solution « Zinc chloride, ZnCl, 2.10g
. Cobalt chloride, CoCl,.6H,O 2.00g
« Ammonium molybdate 0.90g
(NH4)6M07,0,4.4H,0
« Copper sulphate, CuSO4.5H,0 2.00g
« Distilled H,O 100mL
C. Vitamin solution « Thiamine chlorhydrate 200mg
(vitamin B1)
« Cyanocobalamine 10mg
(vitamin B12)
« Distilled water 100mL
D. Silicate solution « Sodium silicate, Na,SiO; 20g
« Distilled water 1000mL
E. Nitrate solution « Potassium nitrate, KNO; 100g

« Distilled water 1000mL




Appendix 3

Appendix 3 : Composition of commercial sea salt MARINE ENVIRONMENT
Dual Phase Formula.

Element Amount (mgL™")
Chloride 20,000
Sodium 10,599
Sulfate 2,506
Magnesium 1,360
Calcium 440
Potassium 393
Bromine 55
Strontium 7.2
Phosphate 0.01
lodide 0.12
Aluminium 0.02
Iron 0.12
Zinc 0.045
Nickel 0.0023
Copper 0.03
Lead 0.004
Thallium 0.0001
Cadmium 0.0003
Selenium 0.005
Vanadi 0.0003

Note : Information was provided by the manufacturer AQUA CRAFT™ INC.,
California, from the analyses done by the University of Missouri, USA.



Appendix 4(1)

Appendix 4(1) : Solvent extraction technique for Cd and Cu from seawater
(Kenneth and Roberts, 1979)

125 mL seawater sample put into a 250mL conical flask

Y (one or two seawater sample spiked for known concentration of metal
' for standard addition test)

acidified to pH4 with nitric acid

Y .
transferred into a 250mL separatory funnel
+ 1mL ammonium acetate
+0.5 mL 1% (w/v) APDC-DDDC solution
+4 mL Q-chloroform
Mixture shaken vigorously for 2 minutes
Left for 5 minutes for phase separation

Separated organic fraction drained into 125 mL separatory funnel
+2 mL 7.5 M Q-nitric acid

3 mL Q-chloroform added to original seawater sample for second extraction

second separated fraction was combined with the first in the 125 mL separatory funnel
shaken vigorously for 2 minutes

left for 5 minutes to allow separation again

the organic phase discarded

Y
the acid phase (containing the back-extracted metal) drained into 10 mL polyethylene
vial Y

separatory funnel rinsed with 1mL Q-nitric acid and combined with the acid fraction
final volume of 3 mL stored in 10 mL polyethylene vial

a41.7 fold preconcentration of sample obtained



Appendix 4(2)

Appendix 4(2) : Solvent extraction technique for Mn from seawater (Grasshoff, 1983).

50mL of filtered seawater in 250mL separatory funnel

' (one or two seawater sample spiked for known concentration of metal for
Y standard addition test)

pH adjusted to 9-9.5 with ammonium hydroxide solution

5 mL'oxine reagent added

mixture shaken for 4 minutes

left for 10 minutes to allow phase separation

lower organic layer drained into 125 mL separatory funnel

5 mL Q-chloroform added to extracted seawater for second extraction
shaken for 4 minutes

left for 10 minutes to allow separation again

both lrganic extracts combined in 125 mL separatory funnel
+ 2 mL 7 M ultrapure nitric acid

mixture shaken for 2 minutes

after separation, lower organic phase discarded

2 mL aqueous phase (containing the back-extracted Mn) drained into 10 mL
polyethylene vial

separatory funnel rinsed with 2 X 0.5 mL, 7 M ultrapure nitric acid
Y

the rinse + the extracts = final volume of 3 mL stored in 10 mL polyethylene vial

a 16.7 fold preconcentration of sample obtained.



Appendix 4(3)

Appendix 4(3) : Standard addition test for seawater analyses

(a) Preparation of single standard for spiking

Single standards (5 pgmL") for each metal were prepared from the 1000 mgL"
stock standard solution (MERCK).

(b) Spiking, solvent extraction and calculation

0.1mL of the (single) standard was spiked into the seawater sample
O

solvent extraction procedure was carried out as in Appendix 4 (1) and (2)

Calculation (Example) :
0.1 mL of single standard contains 5 pgmL"' Cu
100 mL of seawater sample resulted in dilution to 5 X 0.1/100=0.005 pgmL"' Cu
Therefore in the final volume of 3 mL it is concentrated to =
0.005 X 100/3=0.167 pgmL"' Cu (expected value)
(d) Calculation of heavy metal extraction recovery efficiency

(i) Recovery efficiency (%) = tabulated value of the spiked concentration X 100
expected value of the spiked concentration

(ii) Efficiency of trace metal solvent extraction technique for seawater using the

standard addition test :
Element Recovery efficiency (%)
Cd 89.8-101.8%
Cu 83.8-95.8%
Mnf 89.8-95.8%




Appendix 5(1)

Appendix 5(1) : Using the TOXSTAT (Release 3.2) software programme (Gulley et al.,1990)

(a) After the TOXSTAT programme had been accessed, any key was pressed to view the MAIN MENU
Choices in the MAIN MENU were accessed by using <F> function keys.

(b) Data Input :

After pressing <F4> key for ‘Data Input’ and <O > to open a new file, The ‘Titles’ and ‘Values’
screens were presented. Data were entered using the arrow keys to move to an appropriate data cell and pressing
<ENTER>. On the ‘Titles’ screen, the title of the analysis, the number of groups (treatments) including the
control, group ID ( the series of concentration including the control) with units, and the number of replicates in a
each group were entered. Actual initial heavy metal concentrations as determined by ICP-AES were used if
available. Otherwise the nominal concentrations were used

The “Values’ screen was viewed by pressing <F1>. Each group (treatment) had its own value screen
indicating the group ID and number of replicates. The individual data values (cell counts) for each group were
entered at the right value screen. The <F5> and <F6> keys were used to move to the previous or next group.

After data entry had been completed the<F8> key was pressed. <W> was chosen to write and save the
data to a file.

(c) Listing data and summary statistics :

After pressing the <F3> key at the MAIN MENU, the arrow keys were used to move between the fields,
and the space bar to choose ‘YES’ for ‘List Data’ and ‘Summary Statistics’ and ‘PRINTER’ for the output. The
<F5> key was used to execute the task.

(d) Data ion and test of

The <F2> key at the MAIN MENU was used to access the ‘Data Transformation’ menu. The arrow
keys were used to move between the fields and the space bar to change the choices in each field. Cell counts from
the were fic d using a ‘log10

The Shapiro-Wilk’s test for normality was chosen as there were <50 values in the data set followed by
the Bartlett’s test for homogeneity of variance. Then ‘PRINTER’ was chosen for the output and <F5> to run the
tests. The printouts indicated whether the data passed the tests for normality and homogeneity of variance.

(e) Statistical analyses :

The <F3> key at the MAIN MENU was selected to do statisical tests. If the data passed both the
normality and the homogeneity of variance tests, the parametric statistics were used. If the test had equal
replicates, the AVOVA and Dunnett’s tests were used to analyse the toxicity test data. If in the event of unequal
replicates, the ANOVA and Bonferroni’s tests were done.

If the data failed one or both of tests, non-parametric tests were used. The Steel’s Many-One Rank test
was used if the tests had equal replicates while the Wilcoxon Rank Sum test was done if the replicates were
unequal.

The arrow keys were used to select between the field while the space bar to select the choices and to
send the output to the printer.

As the data is such that an adverse treatment response would be a smaller number than the control
response (i.e. lower cell number) the arrow keys and space bar was used to choose “<” in Ho.
<F5> was chosen to execute the statistical analysis.



Appendix 5(2)

Appendix 5(2) : Output from statistical analyses by TOXSTAT programme

(a) List of data and summary of statistics

TITLE: C.calcitrans - Cadmium (with EDTA)/A1.1

FILE: allR5

TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 6

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 0 1 269.0000 269.0000
1 o 2 265.5000 265.5000
1 ] 3 295.5000 295.5000
2 5.8 1 215.2000 215.2000
2 5.8 2 208.2000 208.2000
2 5.8 3 222.1000 222.1000
3 11.8 1 151.0000 151.0000
3 11.8 2 128.4000 128.4000
3 11.8 3 152.7000 152.7000
4 23.7 1 5.2000 5.2000
4 23.7 2 7.0000 7.0000
4 23.7 3 3.5000 3.5000
5 47.7 1 5.2000 5.2000
5 47.7 2 3.5000 3.5000
5 47.7 3 7.0000 7.0000
6 97.4 1 5.2000 5.2000
6 97.4 2 5.2000 5.2000
6 97.4 3 3.5000 3.5000

C.calcitrans - Cadmium (with EDTA)/Al.1
File: allR5 Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 0 3 265.500 295.500 276.667
2 5.8 3 208.200 222.100 215.167
3 11.8 3 128.400 152.700 144.033
4 23.7 3 3.500 7.000 5.233
5 47.7 3 3.500 7.000 5.233
3 97.4 3 3.500 5.200 4.633

C.calcitrans - Cadmium (with EDTA)/Al.1
File: allRS Transform: NO TRANSFORM

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE sD SEM
1 o 269.083 16.404 9.471
2 5.8 48.303 6.950 4.013
3 11.8 184.023 13.566 7.832
4 23.7 3.063 1.750 1.011
5 47.7 3.062 1.750 1.011
6 97.4 0.963 0.981 0.567

continued...



...cont.

Appendix 5(2)

(b) Results of tests for normality and homogeneity of variance

C.calcitrans - Cadmium (with EDTZ)/Al.1
File: allR5 Transform: LOG BASE 10(Y)

Shapiro Wilks test for normality

D = 0.116
W= 0.916
Critical W (P = 0.05) (n = 18) = 0.897
Critical W (P = 0.01) (n = 18) = 0.858

Data PASS normality test at P=0.01 level. Continue analysis.

C.calcitrans - Cadmium (with EDTA)/Al.1
File: allR5 Transform: LOG BASE 10(Y)

Bartletts test for homogeneity of variance

Calculated B statistic = 11.00
Table Chi-sguare value 15.09 (alpha
Table Chi-square value = 11.07 (alpha

Average df used in calculation
Used for Chi-square table value

0.01)
0.05)

> df (avg n - 1)
> df (#groups-1)

Data PASS homogeneity test at 0.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replica e size is

used to calculate the B statistic (see above).

continued...



...cont. Appendix 5(2)

(c) Results of statistical analyses

C.calcitrans - Cadmium (with EDTA)/Al.1
File: allR5 Transform: LOG BASE 10(Y)

ANOVA TABLE

SOURCE DF ss MSs F
Between 5 11.981 2.396 239.600
Within (Error) 12 . 0.116 0.010
Total 17 12.097

Critical F value = 3.11 (0.05,5,12)

since F > Critical F REJECT Ho:All groups equal

C.calcitrans - Cadmium (with EDTA)/Al.1

File: allR5 Transform: LOG BASE 10(Y)
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 o 2.441 276.667
2 5.8 2.333 215.167 1.333
3 11.8 2.157 144.033 3.482 *
4 23.7 0.702 5.233 21.307 *
5 47.7 0.702 5.233 21.307 %
6 97.4 0.659 4.633 21.834 *
punnett table value = 2.50 (1 Tailed Value, P=0.05, df=12,5)

C.calcitrans - Cadmium (with EDTA)/Al.1

File: allR5 Transform: LOG BASE 10(Y)
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 [ 3

2 5.8 3 103.633 37.5 61.500

3 11.8 3 103.633 37.5 132.633

4 23.7 3 103.633 37.5 271.433

5 47.7 3 103.633 37.5 271.433

6 97.4 3 103.633 37.5 272.033




Appendix 6(1)

Appendix 6(1) : Using the ICPIN programme (Norberg-King, 1993)

The programme was accessed by typing “ICPIN” at the DOS prompt and hitting
<ENTER>.

(a) Data input

Data Entry/Edit screen was displayed by pressing any key at the ICp startup screen.
The arrow keys were used to move between columns and fields, and <BACKSPACE> to
change a value. The concentrations tested and the organism responses were entered at
the Data Entry/Edit screen. -

After data entry had been completed, the command OPTIONS, was selected and the
information identifying the data (test start date, test end date, chemical, test species, test
duration, test type, water type, concentration units, and user name) was entered. At the
OPTIONS screen also, the “P” value (25 or 50) was entered while ‘PRINTER” was selected
using the spacebar for output of the data and ICp values.

After entering the data and selecting the OPTIONS, the command RUN was selected
to execute the programme.

QUIT was selected from the command menu to exit the programme.

(b) Interpreting the Output
The ICp value was shown as “The Linear Interpolation Estimate” while the chosen

“P” value as “Entered P Value”. As there were < 6 replicates per treatment, the “Expanded
Confidence Limits” were reported.



Appendix 6 (2) : Output from analyses by ICPIN programme

(a) ICys value

Conc. ID 1 2 3 4 5 6
Conc. Tested 0 5.8 23.7 47.7 97.4
Response 1 269.0 215.2 151.0 5.2 5.2 5.2
Response 2 265.5 208.2 128.4 7.0 3.5 5.2
Response 3 265.5 222.1 152.7 3.5 7.0 3.5
***x Inhibition Concentration Percentage Estimate ***
Toxicant/Effluent: cadmium (with EDTA)
Test Start Date: 15/12 Test Ending Date: 19/12/95
Test Species: Chaetocerps calcitrans
Test Duration: 96h
DATA FILE: allR5.icp
conc. Number Concentration Response std. Pooled
Ip Replicates ppm Means Dev. Response Means
1 3 0.000 266.667 2.021 266.667
2 3 5.800 215.167 6.950 215.167
3 3 11.800 144.033 13.566 144.033
4 3 23.700 5.233 1.750 5.233
5 3 47.700 5.233 1.750 5.233
6 3 97.400 4.633 0.981 4.633
The Linear Interpolation Estimate: 7.0793 Entered P Value: 25
Number of Resamplings: 80
The Bootstrap Estimates Mean: 7.0931 Standard Deviation: 0.2675
original Confidence Limiv.s: Lower: 6.5695 Upper: 7.6180
Expanded Confidence Limits: Lower: 6.0087 Upper: 8.2106
Resampling time in Seconds: 1.42 Random_Seed: 1393306968
(b) ICso value
Conc. ID 1 2 3 4 5 6
conc. Tested o 5.8 11.8 23.7 47.7 97.4
Response 1 269.0 215.2 151.0 5.2 5.2 5.2
Response 2 265.5 208.2 128.4 7.0 3.5 5.2
Response 3 265.5 222.1 152.7 3.5 7.0 3.5
*%*% Inhibition Concentration Percentage Estimate ***
Toxicant/Effluent: cadmium (with EDTA)
Test Start Date: 15/12 Test Ending Date: 19/12/95
Test Species: Chaetoceros calcitrans
Test Duration: 96h
DATA FILE: allRS.icp
conc. Number Concentration Response std. Pooled
D Replicates ppm Means Dev. Response Means
1 3 0.000 266.667 2.021 266.667
2 3 5.800 215.167 6.950 215.167
3 3 11.800 144.033 13.566 144.033
4 3 23.700 5.233 1.750 5.233
5 3 47.700 5.233 1.750 5.233
6 3 97.400 4.633 0.981 4.633
The Linear Interpolation Estimate: 12.7174 Entered P Value: 50
Number of Resamplings: 80
The Bootstrap Estimates Mean: 12.7114 Standard Deviation: 0.5579
original Confidence Limits: Lower: 11.4185 Uppe 13.3628
Expanded Confidence Limits: Lower: 9.9898 Upper: 14.0728
Resampling time in Seconds: 1.42 Random Seed: 1456015512



Appendix 7

Appendix 7 : Raw data of experiment to determine correlation between ODezonm

( d by the Multiskan and Spx t ) and cell counts
(1) Chaetoceros calcitrans
Culture dilution ODég20nm Average cell count
(factor=0.5) Multiskan Spectrophotometer (X 10* cells mL")
0X 0.179 0.374 3003 +18.4
2X 0.086 0.190 152.1+13.2
4X 0.045 0.099 71.3+6.0
8X 0.030 0.055 372+7.6
16X 0.016 0.032 183+5.3
32X =0.010 0.021 11.4+33
64X 0.006 0018 43+1.1
128 X 0.004 0.008 20+07
(2) Isochrysis galbana
Culture dilution ODé20nm Average cell count
(factor=0.5) Multiskan Spectrophotometer (X 10" cells mL")
0X 0.158 0.358 6079 +21.6
2X 0.082 0.188 3044+13.2
4X 0.041 0.101 1503 +12.3
8X 0.026 0.056 724+7.8
16 X 0.014 0.034 33.7+£5.2
32X 0.010 0.023 194+24
64X 0.007 0.015 109+25
(3) Tetraselmis tetrahele
Culture dilution ODg20nm Average cell count
(factor=0.5) Multiskan Spectrophotometer (X 10* cells mL")
0X 0.135 0.272 842+74
2X 0.071 0.132 41.2+6.9
4X 0.040 0.069 21.3+£2.5
8X 0.022 0.035 109+1.7
16 X 0.014 0.020 55+14
32X 0.010 0.014 3.1+£09
(4) Tetraselmis sp.
Culture dilution OD200m Average cell count
(factor=0.5) Multiskan Spectrophotometer (X 10* cells mL"')
0X 0.278 0.536 204.5+8.1
2X 0.143 0.274 972+7.2
4X 0.077 141 455+9.9
8X 0.044 .078 23.0+3.6
16 X 0.026 .043 123+1.6
32X 0.015 .027 59+14




Appendix 8(1)

Appendix 8 (1): Raw data of cadmium range-finding tests with four selected marine phytoplankton,
in the presence of EDTA

a) C. calcitrans

Exp Nominal Initial Test
No_ | __Concentaton (mal) 0 0.01 0.1 10 10.0 100.0
—
Al Initial pH 79 79 8.0 8.0 8.0 8.0
96h OD £ SD (n=3) @ 0.120£0.010 | 0.111+0.005 | 0.102+0.002 | 0.099:0.003 | 0.090+0.010 | 0.008+0.001
Estimated’ Cell Count + SD* (n=3) | 201.3+17.2 | 185.747.9 | 170.133.5 | 1649446 | 1493:17.4 | 7.0%12
Actual’ Cell Count + SD*(n=4) 208.0+5.7 187.046.2 175.049.6 162.046.8 154.0+4.0
e o oun — = | =
b) I. galbana
Exp. Nominal Initial Test
No Concentration (mgl.") 0 001 0.1 10 10.0 100.0
m@
A2 Initial pH 79 8.0 8.1 8.0 8.1 8.1
96h OD + SD (n=3) ¢ 0.058+0.002 | 0.056+0.002 | 0.055+0.002 | 0.053£0.001 | 0.019:0.002 | 0.006£0.001
Estimated* Cell Count + SD* (n=3) | 209.4£8.0 | 2014480 | 1974369 | 189.4+4.0 53.816.9 32123
Actual’ Cell Count + SD*(n=4) | 205.0422 | 205.0+4.7 | 203.0+5.1 | 177.0+140 | 51.0+4.1 6.0+0.8
A RN s — = =R
c) I tetrahele
Exp. | Nominal Initial Test 0 001 01 10 100 1000
No_|_ Concenaion (mgl)
A3 Initial pH 8.0 8.0 8.0 8.0 8.0 8.0
96h OD + SD (n=3) 0.07240.001 | 0.070+0.001 | 0.068+0.002 | 0.066+0.004 | 0.0574+0.001 | 0.007+0.001
Estimated* Cell Count + SD* (n=3 42.840.7 41.540.7 40.2%1.1 8.942.4 33.110.6 0.9+0.4
Actual’ Cell Count + SD*(n=4) | 41.043.4 42,0562 39.06.0 7.0£1.4 340122 1.330.5
s e Ree s = ]
d) 7. sp.
Exp.| Nominal Initial Test 0 0.01 01 10 100 1000
No. Concentration !mg!..)
Ad Initial pH 8.0 8.0 8.0 79 79 8.0
96h OD £ SD (n=3) @ 0.095+0.002 | 0.092+0.001 | 0.09130.001 | 0.089+0.001 | 0.072+0.002 | 0.014+0.001
Estimated* Cell Count + SD* (n=3 63.1+1.5 60.840.8 60.110.8 58.5+0.8 45.6£1.3 1.5+0.8
Actual” Cell Count + SD*(n=4) 65.0+4.2 63.0+4.5 58.043.4 59.0+4.7 43,0;2.2 1.310.5

Note
@ OD determined by Multiskan MCC/340 MKIT
* cell count X 10" cells.mL"
a : estimated from ODjms by calculation using regression equations
C.calcitrans - y=1735x6.9
I galbana - y=3989.4x-22.0
T tetrahele : y=647.4x-3.8
T sp. y=T61x9.2
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 8(2)

Appendix 8 (2) : Raw data of cadmium range-finding tests with four selected marine phytoplankton,

in the absence of EDTA
a) C. calcitrans
Exp. Nominal Initial Test
No. Concentration (mgl.") 0 0.01 0.1 1.0 100 100.0
Bl Initial pH 8.1 79 7.9 79 8.1 8.0
96h OD + SD (n=3) 0.173+0.003 | 0.139+0.008 | 0.055+0.003 | 0.038+0.002 | 0.012+0.001 | 0.005+0.001
Estimated’ Cell Count + SD* (n=3) | 2932£52 | 234.3:13.1 | 88.5+4.6 59.043.5 13.9+1.8 1.8+1.7
Actual’ Cell Count + SD*(n=4) | 294.5+6.6 | 232.5:2.4 | 86.842.5 58.842.8 143£1.0 1.540.6
A — o — — —
b) 1. galbana
Exp. | Nominal Initial Test 0 001 01 10 100 1000
No. Concentration :mg]..)
B2 Initial pH 79 7.9 8.0 8.0 8.0 8.0
96h OD + SD (n=3) 0.0400.003 | 0.03140.002 | 0.0100.001 | 0.0070.001 | 0.006+0.001 | 0.0060.001
Estimated” Cell Count + SD* (n=3) | 137.6£10.6 | 101.7:6.9 17.9+4.0 72423 32123 32123
Actual’ Cell Count + SD*(n=4) | 1343426 | 102.5:1.9 15.042.6 6.5+1.3 33:1.0 2.840.5
Lo o on — — == — — LI
¢) 1. tetrahele
Exp Nominal Initial Test 0 001 0l 10 100 100.0
L3 M )
—
B3 Initial pH 8.0 8.0 8.1 8.0 8.0 8.0
96h OD + SD (n=3) 0.060+0.002_| 0.05620.001 | 0.055:0.001 | 0.044+0.001 | 0.023+0.002 | 0.008+0.001
Estimated* Cell Count + SD* (n=3) | 35.0413 32.5:0.7 31.840.7 24.740.7 111412 1.120.5
Actual’ Cell Count + SD*(n=4) | 33.542.1 323413 33.5+1.9 233122 11.0:1.8 1.5+0.7
oy & -
d) 7. sp.
Exp. Nominal Initial Test
No. Concentration (mgL") 0 001 0.1 1.0 100 100.0
B4 Initial pH 8.0 79 79 7.9 79 8.0
96h OD + SD (n=3) @ 0.063:0.003 | 0.060+0.001 | 0.059+0.002 | 0.0530.001 | 0.027+0.001 | 0.015+0.001
Estimated* Cell Count + SD* (n=3) | 38.742.0 36.5+0.8 357413 311508 | 113308 20104
Actual’ Cell Count + SD*(n=4) | 39.342.5 35.042.0 34.532.1 31.0+0.8 10.8+1.3 2240.5
RIS B - — = — ]
Note :

@ OD determined by Multiskan MCC/340 MKII
* - cell count X 10* cells.mL"
4 estimated from ODen by calculation using regression equations
C.calcitrans - y=1735%6.9
Igalbana  : y=3989.4x-22.0
T. tetrahele : y=647.4x-3.8
T.sp. $y=T61x-9.2
b : determined by direct cell count of a randomly sclected test sample from triplicate, using haemocytometer



in the presence of EDTA

Appendix 8(3)

Appendix 8 (3) : Raw data of copper range-finding tests with four selected marine phytoplankton

a) C. calcitrans

Exp.|  Nominal Initial Test 0 001 01 10 100 1000
No. Concentration :mgl.., )
——
1 Initial pH 79 7.9 7.9 79 79 79
96h OD £ SD (n=3) 0.125£0.002 | 0.120+0.004 | 0.1150.003 | 0.111+0.003 | 0.00740.001 | 0.005+0.001
Estimatod" Cell Count + SD* (n=3) | 210.0:3.5 | 2013%62 | 192.6:46 | 1857452 52%18 18517
‘Actual’ Cell Count + SD*(n=4) | 210.033.7 | 2013425 | 1918+1.7 | 1848428 53+1.0 1.70.6
= 200
b) . galbana
Exp. Nominal Initial Tes‘, 0 001 o1 10 100 100.0
No. Concentration = & )
o
C2 Initial pH 79 79 7.9 79 79 8.0
96h OD + SD (n=3) 0,050,002 | 0.0540.001 | 0.052+0.002 | 0.051+0.001 | 0.008+0.001 | 0.006+0.001
Estimated Cell Count £ SD* (n=3) | _197.4569 | 193.4+40 | 185480 | 181.5+4.0 8.682.3 32423
‘Actual” Cell Count + SD*(n=4) | 199.0:2.4 | 1934322 | 185.0+1.8 | 1815450 9.0£1.4 30408
LTS SR e BRI R
c) I. tetrahele
Exp. | Nominal Initial Test
No. Concentration (mgL") 0 001 01 1.0 10.0 100.0
_A
C3 pH 79 80 8.1 79 79 8.0
96h OD £ SD (n=3) @ 013540001 | 0.12720.001 | 0.12130.004 | 0.113£0.002 | 0.018+0.001 | 0.007:+0.001
Estimated Cell Count + SD* (n=3) | 83.6:06 | 784107 745124 69.4£12 7.940.7 0.9:0.4
Actual’ Cell Count + SD*(n=4) 77.842.8 745519 67.043.9 0.810.5
=l e
d) 7. sp.
Exp Nominal Iui 0 001 01 10 100 100.0
No. Concentration ‘mg&
e
C4 79 79 8.1 8.0 8.1 8.0
96h OD  SD ( 0.129+0,001 | 0.1200.003 | 0.1180.006 | 0.089+0.001 | 0.023+0.001 | 0.013+0.001
Estimatod” Cell Count + SD* (n=3) | 89.040.9 82.142.7 80.6:43 58.5£0.8 8310.8 1.0:0.5
Actual® Cell Count + SD*(n=4) | 880432 82.0+0.8 823:1.5 573122 8.50.6 0.810.5
LS S . S
Note :
@: OD determined by Multiskan MCC/340 MKII

 cell count X 10 cells.mL"

C.calcitrans : y=1735%6.9

I galbana  : y=3989.4x-22.0

r letrahele : y=647.4x-3.8
y=161x9.2

estimated from ODgomn by calculation using regression equations

b Wwwwllmdnnmdywdmweﬁmmﬂmu.mmgwm



Appendix 8(4)
Appendix 8 (4) : Raw data of copper range-finding tests with four selected marine phytoplankton,
in the absence of EDTA
a) C. calcitrans
Exp. | Nominal Initial Test 0 0.01 01 10 100 1000
LT T )
—
DI Initial pH 7.9 7.9 79 8.0 8.0 8.0
96h OD + SD (n=3) @ 0.083+0.006 | 0.058+0.004 | 0.0330.001 | 0.009+0.001 | 0.005+0.001 | 0.005+0.001
Estimated* Cell Count + SD* (n=3) | 137.1+10.8 | 93.747.0 50.4+1.8 8.7:1.8 1.8+1.7 1.8+1.7
Actual® Cell Count + SD*n=4) | 1350426 | 940422 53.543.1 8.0+1.8 23105 1.7+0.6
b) 1. galbana
Exp. Nominal Initial Test
No Concentration (mgL") 0 0.01 01 1.0 10.0 100.0
D2 Initial pH 79 80 79 8.0 79 8.0
96h OD + SD (n=3) @ 0.045+0.001 | 0.033+0.002 | 0.018+0.001 | 0.00840.001 | 0.006+0.001 | 0.006+0.001
Estimated* Cell Count + SD*(n=3) | 157.5¢4.0 | 109.7469 | 49.8+4.0 8.612.3 32423 32423
Actual’ Cell Count + SD*(n=4) | 1563+1.7 | 107.882.6 | 50.8+1.0 8.0+1.0 33105 2810
e o — = LR
c) T. tetrahele
Exp. Nominal Initial Test
No_ | _Concentaton_(mgl) 0 0.01 0.1 1.0 10.0 100.0
————
D3 Initial pH 8.0 8.0 8.0 8.0 8.0 8.0
96h OD + SD (n=3) @ 0.060+0.001 | 0.049+0.002 | 0.038+0.001 | 0.012+0.001 | 0.009+0.001 | 0.008+0.001
Estimated* Cell Count + SD* (n=3) | 35.040.7 27.9+12 20.8+0.6 4.0+0.7 1.430.7
Actual’ Cell Count + SD*(n=4) | 33.842.1 27.843.3 19.3+1.7 45413 1.310.6
LS e = = AL e
d) 7. sp.
Exp. Nominal Initial Test
No. Concentration (mgL") 0 0.01 0.1 1.0 10.0 100.0
D4 Initial pH 7.9 79 8.0 8.0 8.1 8.1
96h OD + SD (n=3) @ 0.090+0.005 | 0.083+0.001 | 0.075:0.002 | 0.024+0.003 | 0.015:0.001 | 0.014+0.001
Estimated* Cell Count + SD* (n=3) | 59.3+4.0 54.0:0.8 47.941.3 9.142.0 22108 1.5+0.8
Actual’ Cell Count + SD¥(n=4 593422 52.8+1.7 47.3+1.0 8.5+1.3 2.8:1.0 1.70.6
g e e — — — —
Note :

@ OD determined by Multiskan MCC/340 MKII
+: cell count X 10" cells.mL"
a - estimated from ODjom by calculation using regression equations
Cacalcitrans :y=1735x6.9
1. galbana  : y=3989.4x-22.0
T. tetrahele : y=647.4x-3.8
T.sp. y=761x-9.2
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 8(5)

lankton

Appendix 8 (5) : Raw data of manganese range-finding tests with four selected marine phy

in the presence of EDTA
a) C. calcitrans

Exp. Nominal Initial Test

No Co ation (mgl") 0 0.01 ol 1.0 10.0 100.0

El Initial pH 79 7.9 7.9 8.0 8.0 8.0

96h OD + SD (n=3) ® 0.170+0.001 | 0.183+0.003 | 0.200+0.006 | 0.17240.003 | 0.150+0.010 | 0.054+0.001
Estimated* Cell Count + SD* (n=3) | 288.1+1.8 | 310.6+4.6 | 340.1+9.7 | 291.5:4.6 | 2534%17.4 | 868+1.7

Actual’ Cell Count + SD*(n=4) | 287.8464 | 305.5:9.8 | 3423+42 | 291.5455 | 250.0473 | 85.042.6
ool ount sl — o o0 ]

b) 1. galbana

Exp Nominal Initial Test
No. Concentration _(mgL") 0 0.01 0.1 1.0 10.0 100.0
mmﬂu&
E2 Initial pH 79 79 8.0 8.0 8.0 8.1
96h OD + SD (n=3) @ 0.08140.001 | 0.085+0.001 | 0.0900.001 | 0.079+0.002 | 0.064+0.002 | 0.019+0.001

Estimated* Cell Count + SD* (n=3 301.1+4.0 317.144.0 337.044.0 293.146.0 233.3+6.9 53.8+4.0
Actual® Cell Count + SD*(n=4) | 300.316.8 317.844.2 336.5+4.4 291.5+4.8 238.5+7.6 52.345.1
—— — o

c) 1. tetrahele

Exp. Nominal Initial Test
No. Con jon (mgL") 0 0.01 0.1 1.0 10.0 100.0
—d
E3 Initial pH 8.0 79 8.0 79 79 8.0
%ODtSD(n-Q. 0.1184+0.002 | 0.12430.001 | 0.13440.001 | 0.116+0.004 | 0.1084+0.004 | 0.049+0.001

Estimated® Cell Count + SD* (n=3) | 72.6+1.2 76.540.7 83.040.7 713123 66.112.8 27.940.7
Actual’ Cell Count + SD*(n=4) 71.843.0 75.043.5 80.3+3.3 70.8+2.8 67;0&2.6 27.342.2

d) 7. sp
Exp. Nominal Initial Test
No. Concentration (m g_,) 0 0.01 0.1 1.0 10.0 100.0
E4 Initial pH 7.9 8.0 8.0 79 8.0° 8.0

96h OD + SD (n=3) @ 0.12740.001 | 0.1360.005 | 0.15040.001 | 0.125+0.002 | 0.12330.002 | 0.048+0.001
Estimated* Cell Count + SD* (n=3) 87.41+0.8 94.343.5 105.0+0.8 85.9+1.3 84.4+1.3 273408
Actual’ Cell Count + SD*(n=4) 85.8+1.7 94.842.5 105.042.6 85.043.0 85.543.0 27.0+2.6
e — — e

Note :
@ : OD determined by Multiskan MCC/340 MKIT
* : cell count X 10* cells.mL"
4 estimated from ODiaous by calculation using regression equations
C.calcitrans - y=1735x6.9
I.galbana - y=3989.4x-22.0
r lurahelz L y=647.4x-3.8
1 y=761x-9.2
b damnnmdbydamullcmm of a randomly sclected test sample from triplicate, using haemocytometer



Appendix 8(6)

Appendix 8 (6) : Raw data of manganese range-finding tests with four selected marine phytoplankton,

in the absence of EDTA
a) C. calcitrans
Exp. Nominal Initial Test 0 001 01 10 100 100.0
No Concentration :m% )
Sm———
Fl Initial pH 8.0 8.0 8.0 8.0 8.0 8.0
96h OD + SD (n=3) @ 0.103+0.002 | 0.108+0.002 | 0.113+0.003 | 0.099+0.003 | 0.074+0.001 | 0.025+0.001
Estimated Cell Count + SD* (n=3) | 171.8+3.0 | 1805430 | 189.244.6 | 164946 | 1217517 36.5:1.8
Actual’ Cell Count + SD*(n=4) | 172.5¢2.1 | 179.0426 | 1903333 | 163328 | 121.042.6 36.5+1.9
weltd el - R - e s
b) 1. galbana
Exp. Nominal Initial Teat 0 001 0l 10 100 100.0
No. Concentration :m% ))
F2 H 8.0 8.0 8.0 8.0 79 8.1
96h OD + SD (n=3) @ 0.031+0.002 | 0.032+0.002 | 0.0330.001 | 0.029+0.002 | 0.015+0.001 | 0.008+0.001
Estimated" Cell Count + SD* (n=3) | 1017469 | 105.7469 | 109.7+40 | 93.746.9 37.8+4.0 86123
Actual’ Cell Count + SD¥(n=4) 103.840.5 105.312.2 109.042.6 94.3+1.7 36.312.1 8.8+1.9
oot oo ou = e = — = el

c) . tetrahele

Exp. Nominal Initial Test
No. Cor tration _|) 0 0.01 0.1 10 10.0 100.0
oy &
F3 Initial pH 79 79 79 8.0 8.0 8.0
96h OD + SD (n=3) @ 0.076+0.002 | 0.079+0.001 | 0.08240.003 | 0.074+0.002 | 0.063+0.001 | 0.019+0.001
Estimated* Cell Count + SD* (n=3) 45.4£1.1 47.310.7 49.3+1.7 441412 37.040.7 8.540.6
Actual’ Cell Count + SD*(n=4) 44.743.1 44528 49.012.6 44.5+1.9 36.0+2.8 8.5+1.3
R S - —= — — —
d) 7. sp.
Exp. Nominal Initial Test
No. Concentration (mgL") 0 0.01 0.1 Lo 10.0 100.0
mm_;gs
F4 _Initial pH_ 79 79 79 8.0 8.0 8.1
96h OD+SD(n=3)® 0.069+0.004 | 0.072+0.001 | 0.076+0.002 | 0.067+0.004 | 0.0630.001 | 0.019:+0.001
Estimated* Cell Count + SD* (n=3) 43.312.7 45.630.8 48.6£1.6 41.8+2.8 38.740.8 5.340.8
Actual® Cell Count + SD*(n=4) 44.71-1 .7 44.5+1.9 41%6 4l45_il47 38.%.5 5.3+1.0

Note :
(@ : OD determined by Multiskan MCC/340 MKII
* - cell count X 10" cells.mL"
a : estimated from ODiooms by calculation using regression equations
C.calcitrans : y=1735x-6.9
I galbana  : y=3989.4x-22.0
T letrahele : y=647.4x-3.8
T.sp. y=761x-9.2
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 8(7)

Appendix 8 (7) : Raw data of arsenic range-finding tests with four selected marine phytoplankton,
in the presence of EDTA

a) C. calcitrans

Exp. Nominal Initial Test
No. Concentration L) 0 0.01 0.1 1.0 10.0 100.0
Gl Initial pH 79 79 8.0 8.0 8.0 8.0
96h OD + SD (n=3) 0.100+0.002 | 0.105+0.001 | 0.11240.001 | 0.163+0.003 | 0.176+0.005 | 0.129+0.002
Estimated* Cell Count + SD* (n=3) 166.643.5 175.3+1.8 187.4+1.8 275.9+10.6 298.549.1 216.943.0
Actual® Cell Count + SD*(n=4) 166.343.5 173.3+2.2 186.0+3.3 276.0+11.8 298.0+3.7 217.842.5
e —_— = — -
b) I. galbana
Exp. Nominal Initial Test
No. Concentration (mgL") 0 0.01 0.1 1.0 100 100.0
——
G2 Initial pH 79 8.0 8.0 8.0 8.0 8.0
96h OD + SD (n=3) @ 0.044£0.001 | 0.045£0.001 | 0.047+0.001 | 0.066+0.003 | 0.071+0.001 | 0.039+0.001
Estimated* Cell Count + SD* (n=3) | 153.5+4.0 | 157.5+4.0 | 1655440 | 241.3+10.6 | 2612440 | 133.6+4.0
Actual® Cell Count + SD*(n=4) 154.0+£2.0 158.744.2 164.543.0 241.5+4.4 260.046.3 134.342.6
o - - — — e
c) I tetrahele
Exp. Nominal Initial Test
No. Concentration (mgL") 0 0.01 0.1 Lo 10.0 100.0
S
G3 Initial pH 79 8.0 8.0 8.0 8.0 8.1
96h OD + SD (n=3) @ 0.145£0.001 | 0.1500.002 | 0.155+0.002 | 0.138+0.002 | 0.1130.002 | 0.059+0.003
Estimated* Cell Count + SD* (n=3) 90.1+0.7 93.3x1.2 96.5+1.1 85.5+1.2 69.4£1.2 344423
Actual® Cell Count + SD*(n=4) 93472.5 93.3.}._2.2 94.01_2.8 83.3:_2.2 73.5+1.9
d) 7. sp
Exp. Nominal Initial Test
No. Concentration (my =,) 0 0.01 0.1 1o 10.0 100.0
G4 Initial pH 79 79 8.0 7.9 8.0 8.1
96h OD + SD (n=3) @ 0.121£0.002 | 0.12740.002 | 0.130£0.006 | 0.119+0.002 | 0.103+0.003 | 0.049+0.004
Estimated" Cell Count + SD* (n=3) | 82.9+1.3 87.4£1.6 89.7+4.7 81.4+13 69.242.6 28.142.8
| Estimated” Cell Count + SD
Actual’ Cell Count + SD*(n=4) 82.8+1.5 84.5+2.5 89.0+4.8 84.3+1.7 70.743.2 31.043.7
— - — - — —— ]

Note :
@: OD determined by Multiskan MCC/340 MKII

cell count X 10* cells.ml"

a : estimated from ODoem by calculation using regression equations

Cacalcitrans : y=1735x6.9

I. galbana  : y=3989.4x-22.0

T tetrahele : y=647.4x-38
1y=761x-9.2

T.sp.
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 8(8)

Appendix 8 (8) : Raw data of arsenic range-finding tests with four selected marine phytoplankton,

in the absence of EDTA
a) C. calcitrans
Exp Nominal Initial Test 0 001 01 10 100 100.0
No. Concentration ‘mg p)
———
HI Initial pH 78 79 79 79 8.0 8.0
96h OD + SD (n=3) @ 0.075:0.002 | 0.079:0.001 | 0.082+0.003 | 0.107+0.001 | 0.11140.004 | 0.068+0.004

Estimated* Cell Count + SD* ( 123.243.0 130.2+1.8 135.4+4.6 178.7+1.8 185.746.3 111.1£7.0
Actual® Cell Count + SD*(n=4) 122.8+2.2 1333342 135.3+2.5 172.843.6 185.8+4.0 111.042.6
e —— — — — —

b) I. galbana

Exp. Nominal Initial Test 0 001 01 10 100 100.0
No. Concentration lm& )
o ———
H2 Initial pH 8.0 80 8.0 8.0 79 79
96h OD + SD (n=3) @ 0.042+0.001 | 0.04420.001 | 0,045+0.001 | 0.057+0.003 | 0.063+0.003 | 0.037+0.003

Estimated* Cell Count + SD* (n=3) 145.6+4.0 153.5+4.0 157.5+4.0 205.4+10.6 229.3+12.0 125.6+10.6
Actual’ Cell Count + SD*(n=4) 143.5+1.9 148.345.7 156.5+4.4 204.8+3.0 228.0+4.1 125.0+2.6

c) T. tetrahele

Exp. Nominal Initial Test
No. Concentration = D 0 0.01 0.1 1.0 10.0 100.0
H3 Initial pH 79 79 79 79 79 79
96h OD  SD (n=3) @ 0.112£0.007 | 0.116+0.002 | 0.120+0.009 | 0.10720.006 | 0.0700.001 | 0.042+0.003
Estimated* Cell Count + SD* (n=3) 68.744.5 71.3%1.1 73.945.7 65.5+4.0 41.9+0.7 23.4+1.7
Actual’ Cell Count + SD*(n=4) | 67.8+4.6 73.012.6 73.0£1.8 65.012.6 43.8£1.7 23.0:1.8
e e — SR —
d) 7. sp.
Exp. Nominal Initial Test 0 001 01 10 100 100.0
No. Concentration Smgl-.)
H4 Initial pH 79 79 8.0 8.0 8.1 8.1
96h OD + SD (n=3) @ 0.087+0.002 | 0.089+0.004 | 0.092+0.003 | 0.085+0.001 | 0.066+0.004 | 0.021+0.001
Estimated Cell Count + SD* (n=3) | 57.0+1.3 58.543.1 60.812.7 55.5+0.8 41.043.1 6.8£0.8
Actual® Cell Count + SD*(n=4) 55.543.7 57.0£1.8 60.8;2.2 55.312.2 40.22.5 6.3+1.7

Note :
@ : OD determined by Multiskan MCC/340 MKIT
* - cell count X 10* cells.mL"
a : estimated from ODgows by calculation using regression equations
C.calcitrans : y=1135%6.9
I galbana  : y=3989.4x-22.0
T. tetrahele : y=647.4x-3.8
T.sp. 1 y=761x-9.2
b determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 9(1)

Appendix 9 (1a) :

multiwell plates, in the presence of EDTA

Raw data of cadmium toxicity tests with Chaetoceros calcitrans, conducted in

Nominal Initial Test 0 625 125 250 500 1000
Concentration (mgL")
Actual Initial Test Conc. (mgL")" NA 58 118 237 477 974
Initial pH 82 8.2 82 82 8.1 8.1
96h OD + SD (n=3) ® 0.163+0.009 | 0.128+0.004 | 0.087:0.008 | 0.007+0.001 | 0.007+0.001 | 0.007+0.001
Estimated® Cell Count + SD* (n=3) | 276.5+16.1 | 215247.0 | 144.0£13.6 52418 5211.8 4.6+1.0
Actual’ Cell Count + SD*(n=4) 297.816.1 199.0+7.9 151.015.5 3.5+0.6 3.0+0.8
Al2 | Actual Initial Test Conc. (mgL™")" 0.0004 5.0 125 384 104.4
Initial pH 8.1 82 82 8.2 82 8.1
96h OD + SD (n=3) @ 0.124£0.007 | 0.102+0.008 | 0.09620.003 | 0.01240.002 | 0.012+0.002 | 0.0110.001
Estimated" Cell Count + SD* (n=3) | 208.3%11.4 | 170.1413.6 | 159.14+53 14.542.7 13.442.6 11.641.0
Actual’ Cell Count + SD* (n=4) | 206.8+4.6 | 187.8+50 | 160.5+5.8 13.842.2 10.51.9 11.542.9

Appendix 9 (1b) :

flasks, in the presence of EDTA

Raw data of cadmium toxicity tests with Chaetoceros calcitrans, conducted in

Exp Nominal Initial Test
No. Concentration (mgL") 0 625 125 250 50.0 100.0
AL3 | Actual Initial Test Conc. (mgL")" 0.0004 5.0 12.5 26 384 104.4
Initial pH 3 79 79 79 79 79
Final pH (n=3) 939£0.03 | 9.40:0.02 | 9.27:0.04 | 8.0210.01 | 7.8840.01 | 7.8610.01
96h OD + SD (n=3) @ 0.115:0.007 | 0.1050.003 | 0.093+0.001 | 0.018+0.001 | 0.007:0.001 | 0.0050.001
Estimated" Cell Count + SD* (n=3) | 19324122 | 173.3+4.6 | 154.5:18 | 23.842.0 4.6£1.0 2.4:1.0
‘Actual’” Cell Count + SD* (n=4) | 203.5+11.5 | 176.0+10.5 | 156.8+48 | 253431 4.8+1.3 1.340.5
Actua T ou L2 T N el R T AL A
AL4 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 80 79 79 79 79 79
Final pH (n=3 0.89£0.03 | 9.40:045 | 8.50:021 | 83240.57 | 7.87+0.02 | 7.84:0.01
96h OD + SD (n=3) @ 0.084£0.005 | 0.062£0.003 | 0.028+0.006 | 0.006+0.001 | 0.0060.001 | 0.005:0.001
Estimated" Cell Count_+ SD* (n=3) | 138.849.7 | 101344 | 47.411.0 41510 29414 1.0:0.8
‘Actual’ Cell Count + SD* (n=4) | 139.8493 | 105.5:68 | 500485 45413 2541 1.0:0.8
A =R SRS —
Note :
# - Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@ OD determined by Multiskan MCC/340 MKII
+  cell count X 10" cells.mL.*
a - estimated from ODioma by calculation using regression equation : y=1735x-6.9
b - determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer




Appendix 9(2)

Appendix 9 (2a) : Raw data of cadmium toxicity tests with Isochrysis galbana, conducted in multiwell
plates, in the presence of EDTA.

No.
A2.

1

Appendix 9 (2b) : Raw data of cadmium toxicity tests with Isochrysis galbana, conducted in flasks, in

Exp. Nominal Initial Test
) Concentration (mgL") 0 6.25 125 250 500 100.0
_H
Actual Initial Test Conc. (mgL")" NA 5.8 118 23.7 478 974
Initial pH 82 82 82 82 8.1 8.1
96h OD + SD (n=3) @ 0.064+0.002 | 0.022+0.002 | 0.010£0.001 | 0.006+0.001 | 0.006+0.001 | 0.006+0.001
Estimated* Cell Count + SD* (n=3) 232.046.1 64.418.3 16.6£2.3 4.6:23 32423 32423
Actual’ Cell Count + SD* (n=4) 219.844.1 60.3+4.5 15.8+2.4 2.8+1.0 2.5+0.6 1.5+0.6
— e

the presence of EDTA
Exp Nominal Initial Test
No Concentration (mgL") 0 625 125 250 50.0 100.0
A22 | Actual Initial Test Conc. (mgL™)" 0.0004 5.0 12.5 226 384 104.4
tial pH 81 82 82 82 82 8.1
Final pH (n=3) 8671001 | 842001 | 7.88:0.01 | 7.88+0.02 | 7.87+0.02 | 7.84+0.02
96h OD £ SD (n=3) @ 0.055+0.002 | 0.032+0.001 | 0.009+0.001 | 0.008+0.001 | 0.008+0.001 | 0.00740.001
Estimated* Cell Count + SD* (n=3) | 1974580 | 1044%4.6 | 12.6:23 11223 8.642.3 32423
Actual’ Cell Count + SD* (n=4) | 199.8:7.3 | 100.35.6 1.540.6 1340.5 1.0:0.8 0.8+0.5
e P p—— — S— me——
Note :

# : Actual initial heavy metal concentration determined by ICP-AES

@:0D
el
.

determined by Multiskan MCC/340 MKIT
count X 10* cells.mL"

estimated from ODuws by calculation using regression equation : y=3989.4x-22.0
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 9(3)
Appendix 9 (3a) : Raw data of cadmium toxicity tests with Tetraselmis tetrahele, conducted in
multiwell plates, in the presence of EDTA
Exp. [ Nominal Initial Test 0 625 125 250 50.0 1000
e, —C—"'ﬁ"-"‘—"‘“‘-“ﬁ %
T
A32 | Actual Initial Test Conc. (mgL")" NA 58 118 237 477
Initial pH 82 82 82 82 - 81
96h OD + SD (n=3) @ 0.05620.001 | 0.045+0.003 | 0.052+0.008 | 0.018+0.002 | 0.016+0.003
Estimated* Cell Count + SD* (n=3) | 32.5+0.7 25.1%5.6 29.9+5.1 8.1+1.0 6.6+1.7
Actual” Cell Count + SD* (n=4) | 34.842.6 29.3%5.1 338433 7.8+1.7 6.5+1.3
i Lo oo — _ = — —
Appendix 9 (3b) : Raw data of cadmium toxicity tests with Tetraselmis tetrahele, conducted in flasks,
in the presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 625 125 250 50.0 100.0
A33 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Tnitial pH 80 79 79 79 7.9 79
Final pH (n=3) 9.6910.04 | 9.69+001 | 9713003 | 8.59+0.13 | 8.0130.03 | 7.90+0.01
96h OD £ SD (n=3) @ 0.085+0.007_| 0.093+0.003 | 0.064+0.001 | 0.02230.003 | 0.008+0.001 | 0.007+0.001
Estimated* Cell Count + SD* (n=3) | 51.044.7 56.241.9 7.9+0.8 10.6£2.1 1204 09+04
Actual® Cell Count + SD* (n=4) 48.0£5.4 528433 34.0+1.8 10.5£2.6 1.7£0.6 1310.5
e S A S—— _—
Note :

# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@ : OD determined by Multiskan MCC/340 MKII
* - cell count X 10* cells.mL"
a : estimated from ODgxm by calculation using regression equation : y=647.4x-3.8
b : determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 9(4)

No.
Ad.

Appendix 9 (4a) : Raw data of cadmium toxicity tests with 7etraselmis sp., conducted in multiwell
plates, in the presence of EDTA
Exp. CN°“"“‘1 Jnitial Test 0 625 125 250 500 1000
. w
T
1| Actual Initial Test Conc. (mgL")" 0.0002 62 12.5 253 50.8 103.2
Initial pH 8.0 77 78 78 77 76
96h OD + SD (n=3) @ 0.13620.013 | 0.088+0.012 | 0.072:0.006 | 0.020:0.003 | 0.014+0.001 | 0.0140.001
Estimated’ Cell Count + SD* (n=3) | 94.319.9 57.7:88 45344 6.012.0 17204 12+0.5
Actual’ Cell Count + SD* (n=4) | 873322 44.0418 53:1.7 2.8+1.0 130.5
A42 | Actual Initial Test Conc. (mgL")" NA 58 23.7 47.7 97.4
Initial pH 32 82 82 8.1 8.1
96h OD + SD (n=3) 0.058+0.006 | 0.053+0.002 0.015£0.001 | 0.014+0.001 | 0.0140.001
Estimated® Cell Count + SD* (n=3) | 35.2%4.3 309512 2.0:04 1.7:04 1230.5
Actual’ Cell Count + SD* (n=4) | 33.5¢1.9 30.043.6 3.0+0.8 2.5+1.3 1.0:0.8

Appendix 9 (4b) : Raw data of cadmium toxicity tests with 7etraselmis sp., conducted in flasks, in the
presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 625 125 25.0 50.0 100.0
A43 | _Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
I Tnitial pH 80 80 80 79 79 79
Final pH (n=3) 0.66:0.04 | 9.68+0.02 | 9.68+0.04 | 835:0.05 | 7.96:0.02 | 7.90+0.02
96h OD £ SD (n=3) @ 0.098+0.008 | 0.098+0.007 | 0.089+0.006 | 0.017+0.002 | 0.014+0.001 | 0.014+0.001
Estimated" Cell Count + SD* (n=3) | 65.6462 65.6%5.1 58.5+4.6 35516 17104 1205
Actual’ Cell Count_+ SD* (n=4) 59.8+5.1 63.812.9 56.842.8 2.8£1.0 2.0:0.8 1.5+0.6
Ui TR e = - L.
Note

# - Actual initial heavy metal concentration determined by ICP-AES (NA= not available)
@: OD determined by Multiskan MCC/340 MKII

¢ el

count X 10* cells.mL"

a : estimated from ODiam by calculation using regression equation : y=761x-9.2
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 10(1)

Raw data of cadmium toxicity tests with Chaetoceros calcitrans, conducted in

Appendix 10 (1) :
multiwell plates, in the absence of EDTA.
- | Nominal lnitial Test 0 0.10 018 032 056 1.00
fmconcentration ()
o
Actual Initial Test Conc. (mgL")* 0.0003 0.09 0.16 0.27 0.52 0.99
Tnitial pH 80 80 8.0 8.0 30 8.0
96h OD £ SD (n=3) 0.16120.010 | 0.02820.006 | 0.0220.001 | 0.018+0.002 | 0.01130.002 | 0.0080.001
Estimated* Cell Count + SD* (n=3) | 273.0+17.5 | 41.129.6 30.540.7 23.812.6 12.743.6 7.6£1.0
Actual’ Cell Count + SD*(n=4) | 2768+7.1 | 383+13 30.5£1.9 19.5:3.1 15,5519 8.0:1.4
Actual Initial Test Conc. (mgL")* 0.0002 0.08 0.16 0.30 0.63 0.90
n InitialpH 8.0 80 3.0 80 3.0 8.0
96h OD # SD (n=3) € 0.185£0.009 | 0.085:0.014 | 0.087£0.007 | 0.092+0.009 | 0.071+0.004 | 0.069+0.003
Estimated® Cell Count + SD* (n=3) | 313.5%16.1 | 14061243 | 144.7%11.8 | 15274154 | 116327.0 | 114.0+4.0
Actual’ Cell Count + SD* (n=4) | 306.5t4.5 | 1465834 | 1565t4.1 | 1603162 | 1168440 | 1140:43

# : Actual initial heavy metal concentration determined by ICP-AES
+ OD determined by Multiskan MCC/340 MKII
+  cell count X 10 cells.mL"
a : estimated from ODuw by calculation using regression equation : y=1735x-6.9
b : determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 10/(2)

Appendix 10 (2a) :

plates, in the absence of EDTA

Raw data of cadmium toxicity tests with /sochrysis galbana, conducted in multiwell

Appendix 10 (2b) :

fl’;" CZI:;:-::L ﬁi"'l"’fm;?f)' 0 0.10 018 032 056 1.00
B23 | Actual Initial Test Cone. (mgL")" 0.0002 0.08 0.16 030 0.63 0.90
nitial pH 30 30 80 80 80 80
96h OD + SD (n=3) ¢ 0.048+0.004 | 0.015£0.003 | 0.012+0.003 | 0.007+0.001 | 0.00620.001 | 0.006:0.001
Estimatod" Cell Count £ SD* (n=3) | 170.8£16.1 | 36.5+11.5 | 24.6+4.6
Actual’ Cell Count + SD* (n=4) | 167.0028 | 30537 | 223321
B24 | Actual Initial Test Conc. (mgL")" NA 0.12 020
Initial pH 8.0 81 81
96hOD + SD (n=3) ® 0.027:0.001 | 0.008+0.001 | 0.008+0.001
Estimated" Cell Count + SD* (n=3) | _84.412.3 112123 8.623
‘Actual’ Cell Count + SD* (n=4) | 82.5:3.7 | 10.53.4 85513

Raw data of cadmium toxicity tests with Isochrysis galbana, conducted in flasks, in

the absence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 0.10 0.18 032 0.56 1.00
B2.5 | Actual Initial Test Conc. (mgl.")' NA 0.12 0.20 0.29 0.51 0.80
Initial pH 8.0 8.1 8.1 8.1 8.1 8.0
Final pH (n=3) 8.79:0.04 | 8.06£0.05 | 8.06:0.05 | 8.06:0.05 8.10£0.05 | 7.85:0.04
96h OD + SD (n=3) @ 0.0440.002 | 0.008+0.001 | 0.008+0.001 | 0.008+0.001 | 0.007+0.001 | 0.00610.001 |
Estimated* Cell Count + SD* (n=3 154.846.1 8.642.3 8.6+2.3 8.642.3 4.6£2.3 32423 |
Actual’ Cell Count + SD* (n=4) 154.042.6 9.842.8 8.5+2.8 9.8+2.8 6.3+1.7 1.0+0.8
- e
Note :

# : Actual initial heavy metal concentration determined by ICP-AES

@:0D
el

determined by Multiskan MCC/340 MKII
count X 10* cells.mL"

a : estimated from OD s by calculation using regression equation : y=3989.4x-22.0
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 10(3)

Raw data of cadmium toxicity tests with Tetraselmis tetrahele, conducted in

Appendix 10 (3a) :
multiwell plates, in the absence of EDTA
Exp. Nominal Initial Test
No Concentration (mgl) 0 625 125 250 500 100.0
_d
B3.1 |  Actual Initial Test Conc. (mgL")" 0.0003 6.1 123 248 498 97.0
Initial pH 80 79 79 79 79 79
96h OD £ SD (n=3) @ 0.060+0.005 | 0.031+0.004 | 0.018+0.004 | 0.01230.001 | 0.009+0.001 | 0.007:0.001
Estimated* Cell Count + SD* (n=3) | 34.8433 16.512.4 7.6£2.4 4.0£0.7 2.0:0.7 09:04
Actual’ Cell Count & SD* (n=4) | 29.8435 14.522.1 53115 53210 1.5:0.6 1.0:0.8
B33 | Actual lmlul Test Conc. (m 1) 0.0004 58 119 232 472 945
al pH 8.0 80 80 30 79 79
96h OD +SD@=3)® 0.0710.005 | 0.028+0.001 | 0.0240.004 | 0.017:0.001 | 0.008+0.001 | 0.008+0.001
Estimated” Cell Count + SD* (n=3) | 42.1433 14,103 11723 7.0:0.8 16203 12104
Actual® Cell Count + SD* (n=4) | 464132 15.542.1 14.812.1 5.8:1.0 1.540.6 0.8+0.5
Appendix 10 (3b):  Raw data of cadmium toxicity tests with Tetrasel hele, d d in flasks,
in the absence of EDTA
Exp Nominal Initial Test
No, Concentration (mgl") 0 625 125 250 500 100.0
B34 | Actual Initial Test Conc. (mgL")" NA 6.1 11.0 258 517 102.4
Tnitial pH 8.1 81 80 80 81 8.0
Final pH (n=3) 0.18:048 | 8.52+0.12 | 825+0.07 | 8.013001 | 7.89+001 | 7.8310.02
96h OD £ SD (n=3) @ 0.043£0.005 | 0.026+0.002 | 0.018%0.002 | 0.014:0.001 | 0.010£0.001 | 0.0100.001
Estimatod* Cell Count + SD* (n=3) | 24.1+3.3 128515 78511 51204 2903 25104
‘Actual’ Cell Count + SD* (n=4) | 26.0+1.8 9817 6310 53410 33510 1.0:0.8
Note
# : Actual initial heavy metal ion determined by ICP-AES

concentration

@ : OD determined by Multiskan MCC/340 MKII
* : cell count X 10 cells.mL"

a : estimated from OD e by calculation using regression equation : y=647.4x-3.8

b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer




Appendix 10/4)

Appendix 10 (4a) : Raw data of cadmium toxicity tests with Tetraselmis sp., conducted in multiwell
plates, in the absence of EDTA

Exp. Nominal Initial Test
No Concentration (mgL 0 625 125 250 50.0 100.0
—d
B4.1 | Actual Initial Test Conc. (mgL")" 0.0003 6.1 123 248 498 97.0
itial pH 80 79 7.9 79 7.9 79
96h OD #+ SD (n=3) 0.055+0.009 | 0.026+0.006 | 0.019+0.003 | 0.014+0.001 | 0.0140.001 | 0.015+0.00]
Estimated* Cell Count + SD* (n=3) 32.7+6.6 10.6+4.6 5.242.0 1.7+0.4 1.740.4 2.0+0.4
Actual’ Cell Count + SD*(n=4) 40.0+4.4 7.0+1.8 4.0+1.4 1.0:0.5 1.8+0.5 1.3:1.0
B42 | Actual Initial Test Conc. (mgL™)" NA 6.7 13.9 28.2 55.7 1114
Initial pH 80 7.9 7.9 79 7.9 7.9
96h OD + SD (n=3) @ 0.08010.006 | 0.048+0.006 | 0.034+0.006 | 0.015+0.001 | 0.014+0.001 | 0.013+0.001
Estimated* Cell Count + SD* (n=3) | _51.9+4.5 271346 167542 20104 1230.5 1.0:0.5
Actual’ Cell Count + SD* (n=4) 46.3;248 24.0+2.2 17.332.2 1.0+0.8 0.8+0.5 0.8+0.5
B43 | Actual Initial Test Conc. (mgL")" 0.0004 538 119 232 472 95
Initial pH 80 80 8.0 30 7.9 70
96h OD + SD (n=3) @ 0.068+0.008 | 0.026+0.003 | 0.015£0.001 | 0.014+0.001 | 0.014+0.001 | 0.0130.001
Estimated* Czll Count + SD* (n=3) 42.845.8 10.9+1.9 2.0+0.4 1.70.4 1.210.5 1.020.5
Actual’ Cell Count + SD* (n=4) | 37.044.9 9.0£1.8 1.540.6 1.0+0.8 1.0+0.8 1.0:0.8
B44 | Actual Initial Test Conc. (mgL")" NA 6.1 11 258 517 102.4
Initial pH 8.1 81 80 8.0 81 30
96h OD + SD (n=3) @ 0.0460.001 | 0.03130.003 | 0.022+0.001 | 0.015+0.001 | 0.015+0.001 | 0.0140.001
Estimated* Cell Count + SD* (n=3) 25.310.9 14.1323 7.8£0.9 2.540.5 2.0+0.4
Actual® Cell Count + SD* (n=4) | 26.3+1.7 15.0£1.6 9.8+1.7 1840.5 1.00.8
L — —

Appendix 10 (4b) :  Raw data of cadmium toxicity tests with Zetraselmis sp., conducted in flasks, in the

absence of EDTA
Exp Nominal Initial Test
No Concentration (mgL") 0 625 125 250 50.0 100.0
B4.5 | Actual Initial Test Conc. (mgL™)" NA 6.1 11 258 51.7 102.4
Tnitial pH 8.1 8.1 8.0 30 8.1 [X)
Final pH (n=3) 943010 | 865+0.09 | 8524007 | 8.17:0.02 | 7.87:0.02 | 7.83+0.01
96h OD + SD (n=3) 0.045+0.004 | 0.026+0.001 | 0.019+0.001 | 0.016+0.001 | 0.015+0.001 | 0.014+0.001
Estimated* Cell Count + SD* (n=3) | 24.883.1 10.3:0.5 50405 27105 2.540.5 1.7:0.4
Actual’ Cell Count + SD* (n=4) 21.0¢1.8 9.0+1.8 55413 25406 1.840.5 1.310.5

Note :
# : Actual initial heavy metal concentration determined by ICP-AES
@: OD determined by Multiskan MCC/340 MKII
*: cell count X 10* cells.mL*
a : estimated from ODqsm by calculation using regression equation : y=761x-9.2
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 11(1)

Appendix 11 (1a):  Raw data of copper toxicity tests with Ch os calcitrans, ducted in
multiwell plates, in the presence of EDTA

Exp Nominal Initial Test
No | Concentration (mgL') 0 10 18 32 56 100
CLT | Actual Initial Test Conc. (mgL")" 0.0095 09 16 30 54 99
Initial pH 8.0 81 81 80 80 80
96h OD + SD (n=3) @ 0.209+0.007 | 0.184:0.007 | 0.166+0.007 | 0.152:0.004 | 0.145:0.006 | 0.00620.001

Estimated* Cell Count + SD* (n=3) | 35574122 | 311.8+12.3 | 281.7+11.8 256.846.3 245.319.6 4.1£1.0

Actual’ Cell Count + SD* (n=4) | 329.5+183 | 318.0+12.8 | 2762:9.1 [ 264.5+11.1 | 23554129 | 38410
€12} Actual Initial Test Conc. (mgL")" 0:0092 08 15 24 45 8.1
Initial pH 79 79 79 79 78 78
96h OD + SD (n=3) © 0.073+0.006 | 0.105:0.013 | 0.105:0.012 | 0.088+0.008 | 0.09230.009 | 0.0060.001
Estimated® Cell Count + SD* (n=3) | 120.3+102 | 174.7822.1 | 17473203 | 1464139 | 1527+154 | 4.1+1.0
Actual’ Cell Count + SD* (n=4) | 1153361 | 154330 | 177.3+46 | 1308459 | 1305454 55513
e - — =
Appendix 11 (1b):  Raw data of copper toxicity tests with Ch os calcitrans, ducted in flasks,
in the presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 1.0 18 32 56 100
CL3 | Actual Initial Test Cone. (mgL")" 0.0092 08 15 24 45 8.1
Initial pH 79 79 79 79 78 78
Final pH (n=3) 9.46:0.05 | 9.52+0.03 | 9.50+0.08 | 9.424928 | 7.28+0.04 | 7.9840.17
96h OD + SD (n=3) @ 0.09430.015 | 0.0950.001 | 0.089+0.004 | 0.080+0.003 | 0.07130.002 | 0.006+0.001
Estimated” Cell Count + SD* (n=3) | 15624252 | 157.9+1.8 | 1481466 | 131.9+4.6 120.9+4.0 4.131.0
| Estimated* Cell Count =3) |
Actual’ Cell Count + SD* (n=4) 1585357 | 1668130 | 1478830 | 1353432 1248137 53413

Note :
# : Actual initial heavy metal concentration determined by ICP-AES
@ : OD determined by Multiskan MCC/340 MKII
*: cell count X 10 cells.mL*
a : estimated from ODesm by calculation using regression equation : y=1735x-6.9
b determined by diroct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 11(2)

Raw data of copper toxicity tests with Isochrysis galbana, conducted in multiwell

Appendix 11 (2a) :
plates, in the presence of EDTA

Exp. Nominal Initial Test
No. Concentration (mg,L‘) 0 1.0 18 32 56 10.0
===
€21 | Actual Initial Test Conc. (mgL")" 0.0095 09 16 30 5.4 9.9
nitial pH 80 1 8.1 30 80 X
96h OD + SD (n=3) @ 0.083+0.003 | 0.075:0.002 | 0.070+0.003 | 0.065:0.003 | 0.066+0.003 | 0.006:0.001
238.6:0.1 | 240.0:10.1 | 32123

Estimated* Cell Count + SD* (n=3) | 307.8+12.8 | 278.5:.3 259.9+10.0
Actual’ Cell Count + SD* (n=4) | 298.0+12.1 | 271.0+11.6 | 268.0+124 | 232.5:10.¥ 2230189 4.340.5
0.8 1.5 2.4 45 8.1

€22 | Actual Initial Test Conc. (mgL™)" 00092
nitial pH 79 79 79 79 78 78
96h OD + SD (n=3) @ 0.036+0.002 | 0.036:0.001 | 0.038+0.002 | 0.038:0.001 | 0.038+0.002 | 0.007:0.001
Estimated” Cell Count + SD* (n=3) | 120.3:83 | 1203+46 | 1309+62 | 1283%92 | 1283361 6.9+1.8

>
1 16.02.9 132.318.0 1.5+0.6

Actual’ Cell Count + SD* (n=4) | 122.545.5 122.545.2 126.312.8

Appendix 11 (2b):  Raw data of copper toxicity tests with Isochrysis galbana, conducted in flasks, in

the presence of EDTA
Exp Nominal Initial Test
: 0 0 . : X X
No. Concentration (mgL™") ! 18 32 36 100
€23 | Actual Initial Test Conc. (mgL*)" 0.0092 08 15 24 45 8.1
| nitialpH 79 79 79 19 78 78
Final pH (n=3) 893+0.03 | 8.95:0.04 | 899:0.04 | 9.00:0.03 | 8.98+0.03 | 8.00:0.06
96h OD + SD (n=3) @ 0.04930.002 | 0.05310.004 | 0.056+0.005 | 0.055+0.003 | 0.050+0.003 | 0.007+0.001
Estmated” Cell Count + SD* (n=3) | 174.846.1 | 188.1+15.1 | 2014+183 | 198.7+10.1 | 178.9+102 72823
Actual® Cell Count + SD* (n=4) [ 1718459 | 202.5¢6.5 | 185.5¢48 | 2085435 | 175.084 25106

Note :
# - Actual initial heavy metal concentration determined by ICP-AES
@ OD determined by Multiskan MCC/340 MKII
* : cell count X 10" cells.mL.*
a : estimated from ODjms by calculation using regression equation : y=3989.4x-22.0
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer




Appendix 11 (3a) :

plates, in the presence of EDTA

Appendix 11(3)

Raw data of copper toxicity tests with 7etraselmis tetrahele, conducted in multiwell

Exp. Nominal Initial Test
No. Concentration (mgL") 0 10 18 32 56 10.0
===
C3.1' | Actual Initial Test Conc. (mgL")" 0.0081 0.8 15 24 45 8.1
Initial pH 79 79 79 79 78 78
96h OD £ SD (n=3) 0.162+0.004 | 0.143%0.017 | 0.130:0.012 | 0.1420.016 | 0.1380.020 | 0.03130.005
Estimated* Cell Count + SD*(n=3) | 101326 | 89.0+112 | 80.6+7.7 | 884104 | 853131 | 165432
Actual’ Cell Count + SD* (n=4) | 97.5:8.2 84.855.7 740837 | 1015365 | 73022 14.5:2.1
Appendix 11 (3b):  Raw data of copper toxicity tests with 7 l hele, ducted in flasks, in
the presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 10 18 32 56 10.0
€32 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 8.0 8.0 8.0 80 80 79
Final pH (n=3) 9574002 | 9.53+0.02 | 9.60+0.04 | 0581004 | 9.42+0.02 | 8.02+0.02
96h OD + SD (n=3) ® 0.057+0.002 | 0.052+0.002 | 0.050:0.001 | 0.045:0.004 | 0.033+0.004 | 0.0110.001
Estimated* Cell Count + SD* (n=3) | 32.9+1.0 29710 | 284+04 25.142.3 17.8:2.4 31303
Actual’ Cell Count + SD* (n=4) 33.512.4 293433 28.0+42 26.8:2.8 183417 35513
R = oA — =
Note
# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
(@ : OD determined by Multiskan MCC/340 MKII
11 count X 10* cells.ml*

a : estimated from OD o by calculation using regression equation : y=647.4x-3.8

b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer
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Appendix 11 (4a) :

plates, in the presence of EDTA

Raw data of copper toxicity tests with Tetraselmis sp., conducted in multiwell

Appendix 11 (4b) :

Exp. Nominal Initial Test
Nl Concenteation. (s ) 0 10 18 32 56 100
—d
C4.1 | Actual Initial Test Conc. (mgL")" 0.0081 0.9 16 3.0 52 8.8
Initial pH 80 80 7.9 79 79 76
96h OD % SD (n=3) @ 0.083+0.003 | 0.055+0.005 | 0.055:0.009 | 0.04420.005 | 0.05420.010 | 0.0130.001
Estimated* Cell Count + SD* (n=3) | 54.2%19 329138 32.7:68 24314.0 322477 1.0£0.5
Actual’ Cell Count + SD¥(n=4) | 498:42 | 31.8:28 25815 183133 280:36 0.810.5
€42 | Actual Initial Test Conc. (mgL")" 0.0095 0.9 16 3.0 54 9.9
Tnitial pH 8.0 8.1 8.1 8.0 80 80
96h OD # SD (n=3) © 0.198+0.006 | 0.142£0.013 | 0.138+0.013 | 0.13130.018 | 0.13020.008 | 0.0150.002
Estimated* Cell Count + SD* (n=3) | 1412344 | 989%10.1 | 96199 | 903133 | 89.5%5. 25411
Actual’ Cell Count + SD* (n=4) | 143.0335 | 102.0+50 | 1018279 | 78037 83,022 2.8:1.0
C4.3 | Actual Initial Test Conc. (mEL-')" 0.0092 0.8 1.5 24 8
Initial pH 7.9 7.9 7.9 7.9 78
96h OD # SD (n=3) @ 0.159+0.020 | 0.106+0.011 | 0.108+0.003 | 0.1100.004 0.047+0.002
Estimated* Cell Count £ SD* (n=3) | 111.5£149 | 71.7:8.7 73.0223 74.812.9 265413
Actual® Cell Count + SD* (n=4) | 112833 | 70.543.1 703540 70.5:4.2 25.541.9

Raw data of copper toxicity tests with Tetraselmis sp., conducted in flasks, in the

presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL"') 0 10 18 . 36 100
C4.4 | Actual Initial Test Conc. (mgl M NA NA NA NA NA NA
Initial pH 8.0 8.0 8.0 8.0 8.0 79
Final pH (n=3) 9.4910.02 9.4210.02 9.4040.02 9.39+0.04 9.3240.01 8.4410.69
96h OD + SD (n=3) @ 0.075+0.004 | 0.070+0.004 | 0.062+0.003 | 0.062+0.003 | 0.050+0.002 | 0.01310.001
Estimated* Cell Count + SD* (n=3) 48.113.1 44.1£2.7 39.5+1.3 37.8822 29.0:1.6 1.0£0.5
Actual® Cell Count_+ SD* (n=4) 523+1.7 458517 393518 39.8+4.0 26.0+1.6 1.310.5
—
Note

Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
OD determined by Multiskan MCC/340 MKII
cell count X 10* cells.mL"

a : estimated from ODme by calculation using regression equation : y=761x-9.2
b - determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer
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Appendix 12 (1a):  Raw data of copper toxicity tests with C os calcitrans, conducted in
multiwell plates, in the absence of EDTA
Exp. Nominal Initial Test
No Concentration (mgL") 0 0.10 018 032 0.56 1.00
DL1 | Actual Initial Test Conc. (mgL")" NA 002 0.10 020 0.40 0.80
Tnitial pH 80 79 79 79 7.9 79
96h OD + SD (n=3) @ 0.070£0.001 | 0.049:0.004 | 0.020:0.003 | 0.006:0.001 | 0.005:0.001 | 0.005:0.001
Estimated" Cell Count + SD* (n=3) | 1152+1.0 | 81.043.6 27.8+6.0 29+1.0 2310 24510
Actual® Cell Count + SD* (n=4) | 113.0+50 [ 78.5+6.0 32.5:2.5 35513 2330.5 1.80.05
D12 | Actual Initial Test Conc. (mgL")" 00079 0.13 020 031 0.52 0.86
Initial pH 83 8.1 82 82 82 82
96h OD £ SD (n=3) & 0.096+0.006 | 0.018+0.001 | 0.0180.001 | 0.00840.001 | 0.00630.001 | 0.005:0.001
Estimated Cell Count + SD* (n=3) | 160.349.5 | 24.9+1.0 23.841.0 6.4£1.0 41210 24510
Actual’ Cell Count + SD* (n=4) | 149.0:5.7 | 223422 233122 58+1.5 50208 23513
alLINEE AR S W —
Appendix 12 (1b):  Raw data of copper toxicity tests with Ch os calcitrans , ducted in flasks,
in the absence of EDTA
Exp Nominal Initial Test
" . . . 0.56 K
No. Concentration (mgL") 0 0.10 0.18 032 5 1.00
DL3 | Actual Initial Test Conc. (mgL™")" 0.0079 0.13 020 031 0.52 0.86
Tnitial pH 83 81 82 82 82 82
Final pH (n=3) 9.60:0.05 | 8281003 | 8.680.11 | 8041002 | 804+0.02 | 17.99+0.01 |
96h OD +SD (n=3) @ 0.08210.006 | 0.006+0.001 | 0.006+0.001 | 0.006:0.001 | 0.005+0.001 | 0.005+0.001
Estimated* Cell Count + SD* (n=3) | 134.8+102 | 4.131.0 29414 2.941.0 2.4£1.0 24510 |
Actual’ Cell Count + SD* (n=4) | 129.044.7 2.540.6 2,851 43:1.0 25407 1.0:0.

Note
# : Actual initial heavy metal concentration determined by ICP-AES
OD determined by Multiskan MCC/340 MKII
+ - cell count X 10* cells.ml."
a : estimated from ODjama by calculation using regression equation : y=1735x6.9
b : determined by direct cell count of a randomly selocted test sample from triplicate, sing haemocytometer




Appendix 1(2)

Appendix 12 (2) : Raw data of copper toxicity tests with Isochrysis galbana, conducted in multiwell
plates, in the absence of EDTA

Exp. Nominal Initial Test
No. Concentration (mgL") 0 0.10 0.18 032 0.56 1.00
[
D21 | Actual Initial Test Conc. (mgL")" NA 0.02 0.10 0.20 0.40 0.80
Initial pH 8.0 79 79 79 79 79
96h OD + SD (n=3) 0.035+0.001 | 0.023+0.004 | 0.007£0.007 | 0.0070.001 | 0.006:0.001 | 0.006+0.001
Estimated' Cell Count + SD* (n=3) | 117.6:4.0 | 69.8%174 46223 46123 32423 3313
Actual’ Cell Count + SD* (n=4) | 122.8+53 | 62.5:42 18£10 0.8+0.5 0.8+0.5 0.8+0.5
D22 | Actual Initial Test Conc. (mgL")* 0.6078 0.07 0.15 0.28 0.60 120
Initial pH 80 79 79 78 78 77
96h OD + SD (n=3) @ 0.055+0.003 | 0.00840.001 | 0.007+0.001 | 0.007+0.001 | 0.006+0.001 | 0.006+0.001
Estimated Cell Count + SD* (n=3) | 197.4%12.0 | 8623 72423 46123 32123
Actual’ Cell Count + SD* (n=4) 216.0+2.9 E}_Z.B 6.010.8 3.0:0.8 1.020.8
Note :

# - Actual initial heavy metal concentration determined by ICP-AES
@ : OD determined by Multiskan MCC/340 MKII
+ cell count X 10° cells.mL"*
a : estimated from ODgam by calculation using regression equation : y=3989.4x-22.0
b : determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 12(3)

Appendix 12 (3a):  Raw data of copper toxicity tests with Tetraselmis tetrahele, conducted in multiwell
plates, in the absence of EDTA

Exp. Nominal Initial Test
Nof’ Concentration (mgl."y 0 0.10 018 032 056 1.00
==
D3.1' | Actual Initial Test Conc. (mgL")" NA 0.02 0.10 0.20 0.40 0.80
Initial pH 80 79 79 79 79 79
96h OD # SD (n=3) 0.053+0.005 | 0.039+0.003 | 0.032+0.006 | 0.020+0.004 | 0.010+0.001 | 0.009+0.001
Estimated" Cell Count + SD* (n=3) | 30529 | 21.4£20 | 169436 9431 2.5:04 18:04
Actual” Cell Count + SD* (n=4) 37.043.6 18.0+2.2 14.3+1.7 10.0£1.8 3.8+1.0 2.3+1.0

Appendix 12 (3b) :  Raw data of copper toxicity tests with Tetraselmis tetrahele, conducted in flasks, in

the absence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 0.10 0.18 0.32 0.56 1.00
D32 | Actual Initial Test Conc. (mgL")" 0.0079 0.13 0.20 031 0.52 0.86
Initial pH 83 8.1 82 8.2 82 8.2
Final pH (n=3) 9.5140.10 | 890+0.07 | 9.01+0.08 | 8.2430.03 8.2410.03 8.06+0.02
96h OD + SD (n=3) 0.067+0.009 | 0.035+0.001 | 0.034+0.001 | 0.01740.001 | 0.017+0.001 | 0.016+0.001
Estimated* Cell Count + SD* (n=3) 39.615.9 19.1:0.3 18.410.4 7.0+0.3 7.030.3 6.8+0.3
Actual’ Cell Count + SD* (n=4) 383426 168422 16.8+1.0 7.8+1.7 5.8+1.0 6.8+1.0
R Sl |

Note
# : Actual initial heavy metal concentration determined by ICP-AES
@ : OD determined by Multiskan MCC/340 MKII
+ cell count X 10° cells.mL."
a : estimated from ODiam by calculation using regression equation : y=647.4x-3.8
b : determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 12(4)

Appendix 12 (4) : Raw data of copper toxicity tests with Tetraselmis sp., conducted in multiwell
plates, in the absence of EDTA
B Nominal Initial Test 0 0.10 018 032 056 1.00
L Conconeation (ng. )
e
Actual Initial Test Conc. (mgL")" NA 0.1 0.2 03 0.5 08
Tnitial pH 8.1 79 79 30 80 79
96h OD £ SD (n=3) @ 0.080+0.005 | 0.079:0.001 | 0.077:0.003 | 0.059:0.004 | 0.02420.002 | 0.015+0.001
Estimated* Cell Count + SD* (n=3) | _S1.9+3.8 51.0:0.7 492122 35.743.0 93317 35105
Actual’ Cell Count + SD*(n=4) | 54.8+3.0 51.0:2.6 46.8:3.8 350434 8.0:1.8 2.0+0.8
D4.2 | Actual Initial Test Conc. (mgL")" 0.0078 007 015 0.28 0.60 1.20
Initial pH 3.0 79 79 78 78 77
96h OD £ SD (n=3) 0.10D0.005 | 0.086+0.004 | 0.074:0.001 | 0.065£0.002 | 0.022+0.001 | 0.018+0.001
Estimated* Cell Count + SD* (n=3) | 66.9+1.3 56.548.8 47.130.8 402£7.7 7.8£17 48105
Actual’ Cell Count + SD* (n=4) | 65.544.0 588120 458433 36.540.5 73502 4510
D43 | Actual Initial Test Conc. (mgL")" 0.0079 0.13 0.20 0.31 0.52 0.86
Initial pH 83 8.1 82 82 82 82
96h OD + SD (n=3) @ 0.090+0.007 | 0.057+0.001 | 0.057+0.001 | 0.0570.005 | 0.044+0.002 | 0.037+0.003
Estimated® Cell Count + SD* (n=3) | 59.3+5.0 34208 344104 33.9:3.5 245512 18.9:2.0
Actual® Cell Count + SD* (n=4) | _63.0:24 350122 34.5£3.0 31.842.1 240437 18.0+1.6

Note :
# : Actual initial heavy metal concentration determined by ICP-AES
(@ : OD determined by Multiskan MCC/340 MKII
* :cell count X 10 cells.mL"
a : estimated from ODgom by calculation using regression equation : y=761x-9.2
b : determined by direct cell count of a randomly selccted test sample from triplicate, using hacmocytometer




Appendix 13(1)

Appendix 13 (1) : Raw data of manganese toxicity tests with Chaetoceros calcitrans, conducted in
multiwell plates, in the presence of EDTA

Exp. Nominal Initial Test

No. Concentration (mgL" 0 6.25 125 250 50.0 100.0
—H
ELT | Actual Initial Test Conc. (mgL")" 0.0888 57 120 237 46.8 95.4
Initial pH 80 80 80 80 80 80
96h OD + SD (n=3) @ 0.20040.006 | 0.175:0.003 | 0.169+0.015 | 0.164+0.009 | 0.125+0.010 | 0.052+0.003

Estimated* Cell Count + SD* (n=3) | 340.1+10.8 296.114.3 286.3126.7 | 278.2+16.1 | 210.0+16.6 83.9+45.3
Actual’ Cell Count + SD¥(n=4) 339.8+7.5 301.3+18.3 274.0£10.7 274;53;13.9 233.849.5 88.018.5

E12 | Actual Initial Test Conc. (mgL")" 0.0905 58 11.5 23.0 45.9 89.2
Initial pH 81 82 81 8.1 8.0 80
96h OD + SD (n=3) @ 021320010 | 0.1990.012 | 0.198+0.021 | 0.179+0.016 | 0.13120.003 | 0.07120.011

Estimated” Cell Count + SD* (n=3) | 363.2£16.5 | 337.8420.0 | 336.1335.7 | 304.2+28.5 | 238.3%35.6 | 115.7+19.4
Actual’ Cell Count + SD* (n=4) | 350.546.0 305.044.5 303.846.3 287.046.7 209.544.1 96.844.3

EL3 | Actual Initial Test Conc. (mgL")" 0.0915 45 122 206 49.6 943
Initial pH 8.0 8.1 8.0 8.1 82 8.0
96h OD + SD (n=3) @ 0.15340.010 | 0.150+0.004 | 0.13330.003 | 0.137+0.001 | 0.108+0.006 | 0.051+0.002

Estimated* Cell Count + SD* (n=3) | 258.5+16.6 254.547.0 223.849.2 230.8+1.7 179.949.6 81.613.0
Actual’ Cell Count + SD* (n=4) | 234.843.7 256.845.9 208.5£10.6 | 234.843.9 175.5+4.4 81.5£1.9
e —_— —

Note
# : Actual initial heavy metal concentration determined by ICP-AES
@ OD determined by Multiskan MCC/340 MKII
+: cell count X 10 cells.mL.*
a: estimated from ODious by calculation using regression equation : y=1735x-6.9
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 13(2)

Appendix 13(2) : Raw data of manganese toxicity tests with Isochrysis galbana, conducted in
multiwell plates, in the presence of EDTA

Exp. Nominal Initial Test
5 5
No | Concontration (mglL) 0 625 125 250 500 100.0
=
E21 | Actual Initial Test Conc. (mgL")" 0.0888 5.7 12.0 237 46.8 95.4
Initial pH 80 8.0 80 80 8.0 80
96h OD + SD (n=3) @ 0.1034£0.010 | 0.084+0.012 | 0.086+0.008 | 0.060:+0.004 | 0.040+0.006 | 0.023:0.002

Estimated* Cell Count + SD* (n=3) | 387.6+39.3 311.8347.6 319.8+30.2 218.7:14.0 143.6438.3 71.1£6.0
Actual® Cell Count + SD* (n=4) | 361.0+15.3 309.5+15.3 342,3:9.0 211.843.6 124.8+10.5 78.8+9.2

E22 | Actual Initial Test Conc. (mgL")" 0.0905 58 115 23.0 46.0 892
Tnitial pH 8.1 82 81 8.1 30 8.0
96h OD + SD (n=3) @ 0.07740.002 | 0.069+0.007 | 0.058+0.006 | 0.064+0.002 | 0.040+0.001 | 0.017+0.001

Estimated* Cell Count + SD* (n=3) | 2852469 | 253.326.1 | 208.1423.0 | 232.048.3 138.932.3 44.5+2.3
Actual® Cell Count + SD* (n=4) | 280.3+10.8 254.5+7.3 184.5+4.2 244,0_&?,0 138.548.2 35.5+2.9

Note :
# : Actual initial heavy metal concentration determined by ICP-AES
@: OD determined by Multiskan MCC/340 MKII
+  cell count X 10" cells.mL"
a : estimated from ODiaw by calculation using regression equation : y=3989.4x-22.0
b : determined by dircct cell count of a randomly sclected test sample from triplicate, using hacmocytometer




Appendix 13(3)

Appendix 13(32):  Raw data of manganese toxicity tests with Tetraselmis tetrahele, conducted in
multiwell plates, in the presence of EDTA

Exp. Nominal Initial Test
No. Con ation (mqu) 0 6.25 125 25.0 50.0 100.0
E3.1 Actual Initial Test Conc. (mgL")" 0.0915 45 12.20 20.60 49.60 94.30
Initial pH 8.0 8.0 8.0 8.0 8.0 8.0
96h OD + SD (n=3) e 0.172£0.011 | 0.151£0.008 | 0.11740.016 | 0.123+0.009 | 0.12540.008 | 0.061+0.003
77.15.1 35.5+1.7

Estimated’ Cell Count + SD* (n=3) | 1075472 94.0+5.3 72,1111 76.116.0
Actual’ Cell Count + SD* (n=4) | 100.0+12.4 98.818.0 69.5+4.2 80.0+7.3 75.5+4.8 37.542.1

Appendix 13(3b):  Raw data of manganese toxicity tests with Tetr Imis tetrahele, ducted in
flasks, in the presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 625 125 250 50.0 1000
E32 | Actual Initial Test Conc. (mgL")" 00915 45 122 206 49.6 94.3
Initial pH 80 81 80 8.1 82 80
Final pH (n=3) 9541002 | 938:0.03 | 9.15:0.02 | 894:0.02 | 8.69+0.05 | 8.3430.04
96h OD + SD (n=3) @ 0.06140.009 | 0.062+0.001 | 0.052+0.001 | 0.061+0.003 | 0.049+0.002 | 0.030+0.002
Estimated* Cell Count + SD* (n=3) | 35.946.0 36.140.8 29.6+0.8 5.742.3 28.1£1.0 159515
Actual® Cell Count + SD* (n=4 42.012.8 345433 29.5¢4.2 3.542.1 278432 15.0+0.8
EEE L=

Note :
# - Actual initial heavy metal concentration determined by ICP-AES
@ : OD determined by Multiskan MCC/340 MKII
* : cell count X 10* cells.mL."
a : estimated from ODcome by calculation using regression equation : y=647.4x-3.8
b determined by direct cell count of a randomly sclected test sample from triplicate, using haemocytometer



Appendix 13(4)

Appendix 13(4a):  Raw data of manganese toxicity tests with Tetraselmis sp., conducted in multiwell
plates, in the presence of EDTA
g’;‘_" C‘:":;n‘““r‘mg:‘“’m Te_,s)‘ 0 625 125 250 500 100.0
E41 | Actual Initial Test Conc. (mgl")" 0.0905 58 115 23.0 459 89.2
Initial pH 81 82 81 81 80 80
96h OD + SD (n=3) 0.0940.017 | 0.094+0.018 | 0.087+0.020 | 0.07920.010 | 0.077:0.010 | 0.048:0.007
Estimated® Cell Count + SD* (n=3) | 6213128 | 62.1313.7 | 567%15.1 | 50.9:8.0 49.7%8.4 27.3+53
Actual’ Cell Count + SD*n=4) | 73.543.9 613122 438130 49.5+4.1 45.0£2.9 34.5:24
EA2 | Actual Initial Test Conc. (mgL")' |  0.0915 45 122 20.6 496 943
Initial pH “80 81 8.0 81 82 80
96h OD + SD (n=3) @ 0.210:0.006 | 0.19120.006 | 0.13620.003 | 0.1240.001 | 0.11930.002 | 0.059:0.002
Estimated Cell Count + SD* (n=3) | 150.6:4.6 | 136.414.7 | 94.0+19 84.9+0.9 81.1£1.2 357413
‘Actual’ Cell Count + SD* (n=4) | 150.8:2.5 | 1313443 | 93.0432 84.812.8 833133 31.543.7
e ctial Cell Count 2 SD" (o=d) ] 13052 —

Appendix 13(4b) :

Raw data of manganese toxicity tests with Tetraselmis sp., conducted in flasks, in

the presence of EDTA
Exp Nominal Initial Test
Ne Concentration (mgl") 0 625 125 zs.‘o 500 100.0
E43 | Actual Initial Test Cone. (mgL™)" 00915 45 122 20.6 49.6 943
Tnitial pH 80 81 80 81 82 80
Final pH (n=3) 054:004 | 936£0.02 | 0.15t0.03 | 891001 | 8.5610.04 | 8310.02
96h 0D + SD (n=3) @ 0.060+0.001 | 0.062£0.002 | 0.0460.001 | 0.053:0.001 | 0.045+0.002 | 0.0270.001
Estimated* Cell Count + SD* (n=3) | 362105 | 382416 | 26.140.5 4109 | 253%16 11109
Actual’® Cell Count + SD* (n=4) 34.843.5 40.312.4 25.042.6 .043.2 24.0£2.9 9.5+2.4
JAcual Te o A= 2
Note :

# : Actual initial heavy metal concentration determined by ICP-AES
(@ : OD determined by Multiskan MCC/340 MKII
+ : cell count X 10* cells.mL"
a : estimated from ODpen by calculation using regression equation : y=761x-9.2
b - determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 14(1)

Appendix 14 (1a) :

Raw data of manganese toxicity tests with Chaetoceros calcitrans, conducted in
multiwell plates, in the absence of EDTA

Exp. Nominal Initial Test
No, Coneentration (mgL") 0 625 125 25.0 50.0 100.0
FLI | Actual Initial Test Conc. (mgL")" 00955 57 115 229 46.1 923
Initial pH 80 8.0 80 79 79 79
96h OD + SD (n=3) ® 0.15040,009 | 0.105£0.003 | 0.100:0.012 | 0.063£0.002 | 0.05210.003 | 0.031:+0.001
Estimated® Cell Count & SD)* n=3) | 2533+14.8 | 1747453 | 166.6:20.0 | 1024230 | 827453 46.9%1.7
‘Actual” Cell Count + SD *(n=4) | 253.5:7.2 | 167.6x4.7 | 149.0454 | 97.5:5.1 76.312.6 43.0+4.2
e s LR LT ]
Appendix 14 (1b):  Raw data of manganese toxicity tests with Chaetoceros calcitrans, conducted in
flasks, in the absence of EDTA
Exp Nominal Initial Test
No Coneentration (mgL") 0 625 125 250 50.0 100.0
F12 | Actual Initial Test Conc. (mgL")" 00920 49 119 240 486 97.9
Initial pH 82 82 8.1 8.1 82 82
Final pH (n=3) 0341008 | 8943005 | 8591001 | 833:004 | 8128005 | 7.92+0.01
961 OD + SD (n=3) @ 0.058£0.002 | 0.048£0.004 | 0.037+0.004 | 0.027+0.002 | 0.018+0.004 | 0.017:0.004
Estimated" Cell Count + SD* (n=3) | 94.342.7 76.4+6.3 573162 | 405827 24362 22.0£6.6
Actual® Cell Count + SD* (n=4) 973543 74.5:2.6 515552 418552 30.543.1 21.0£2.9
i =18 ]

Note

# : Actual initial heavy metal concentration determined by ICP-AES
(@ : OD determined by Multiskan MCC/340 MKII
* : cell count X 10* cells.mL"
a : estimated from OD g by calculation using regression equation : y=1735x-6.9
b : determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer




Appendix 14(2)

Appendix 14 (2a):  Raw data of manganese toxicity tests with Isochrysis galbana, conducted in
multiwell plates, in the absence of EDTA

ﬁ;‘_" Cﬂmﬁz’"ﬂm T'_,s)‘ 0 625 125 250 500 100.0
_d
F21' | Actual Initial Test Conc. (mgL")" 0.0924 59 118 232 46.0 97.7
it 80 80 80 80 80 80
96h OD + SD (n=3) @ 0.03840.002 | 0.021+0.002 | 0.014+0.001 | 0.010+0.001 | 0.007+0.001 | 0.007+0.001
Estimated* Cell Count + SD* (n=3) 129.6+6.9 60.516.1 352423 16.6+2.3 7.242.3 7.242.3
Actual’ Cell Count + SD*(n=4) [ 1360439 | 528429 36.5:3.5 18.0£2.9 5.8+1.0 6.01.8
F22 | Actual Initial Test Conc. (mgL")" 0.0920 49 11.9 24.0 48.6 97.9
Initial pH 82 82 81 81 82 82
96h OD + SD (n=3) & 0.029+0.003 | 0.018:0.001 | 0.01740.002 | 0.0140.002 | 0.013+0.001 | 0.008+0.001
Estimated* Cell Count + SD* (n=3) 93.7+13.9 48.512.3 45.816.9 35.216.1 28.612.3 112423
Actual® Cell Count + SD* (n=4) 108.043.7 49.514.3 51 .3_1.}0 41.5+4.7 30.0£2.6 6.5£1.3

Appendix 14 (2b):  Raw data of manganese toxicity tests with Isochrysis galbana, conducted in flasks,

in the absence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 625 125 25.0 50.0 100.0
S
F23 | Actual Initial Test Conc. (mgL")" 0.0920 4.9 119 24.0 48.6 97.9
Initial pH 82 82 81 8.1 82 82
Final pH (n=3) 8513005 | 823+0.10 | 8.18:0.07 | 7.98+0.02 | 7.91+0.02 | 7.89+0.02
96h OD + SD (n=3) @ 0.026+0.001 | 0.016+0.003 | 0.014+0.001 | 0.010+0.001 | 0.008+0.001 | 0.007:+0.001
Estimated Cell Count + SD* (n=3) | 804323 | 432115 | 32.6823 192123 8.612.3 72123
Actual® Cell Count + SD* (n=4) 80.5£5.6 47.0£2.9 31.0:2.9 20.0+3.2 93122 75413
= = =
Note :

# : Actual initial heavy metal concentration determined by ICP-AES
@: OD determined by Multiskan MCC/340 MKII
+: cell count X 10 cells.mL*
a : ostimated from ODm by calculation using regression equation : y=3989.4x-22.0
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 14(3)

Appendix 14 (3a) : Raw data of manganese toxicity tests with Tetraselmis tetrahele, conducted in
multiwell plates, in the absence of EDTA

NB“" Nominal Initisl Test 0 625 125 250 500 1000
0. Concentration (mgL™")
Eams s -
F3.1 | Actual Initial Test Conc. (mgL")" 0.0924 59 118 232 46.0 97.7
Tnitial pH 8.0 80 80 80 80 80
96h OD + SD (n=3) © 0.062+0.009 | 0.04820.006 | 0.042+0.008 | 0.026+0.002 | 0.015+0.001 | 0.01720.003
Estimated" Cell Count & SD* (n=3) | 36.5t5.7 | 275438 | 23.8+49 133115 5.7+0.8 74516
Actual’ Cell Count + SD*n=4) | 308:22 | 252324 | 200222 113119 6.0:1.4 6.8£13
F32 | Actual Initial Test Conc. (mgL?) | 00910 52 149 256 495 98.1
Initial pH 30 78 79 50 79 79
96h OD + SD (n=3) @ 0.086:0.002 | 0.08420.006 | 0.073+0.003 | 0.031+0.002 | 0.034+0.002 | 0.01410.001
Estimated® Cell Count + SD* (n=3) | S17t14 | 50.683.6 | 433:18 | 16.1+1.0 182412 55403
Actual’ Cell Count + SD* (n=4) | 48.0:1.6 | 49.8:17 | 430124 168519 48215

Appendix 14 (3b):  Raw data of manganese toxicity tests with Tetraselmis tetrahele, conducted in
flasks, in the absence of EDTA

Exp Nominal Initial Test

No. Concentration (mgL") 0 6.25 125 250 50.0 100.0

F3.3 | Actual Initial Test Conc. (mgl My 0.0910 52 149 25.6 49.5 98.1
Initial pH 8.0 78 79 8.0 79 79
Final pH (n=3 9.38+0.02 9.07+0.07 8.75+0.03 8.2410.04 8.1540.02 7.93+0.01

96h OD + SD (n=3) @ 0.069+0.006 | 0.049+0.008 | 0.054+0.003 | 0.024+0.001 | 0.02840.001 | 0.022+0.001
Estimated* Cell Count + SD* (n=3) 40.9+3.9 27.7453 31.416 11.5+0.3 14.3+0.7 10.24+0.8
Actual’ Cell Count + SD* (n=4) 38.0:2.9 29.8+2.5 31.344.2 11.3+1.5 16.3+1.5 9.342.2
Note :

# : Actual initial heavy metal concentration determined by ICP-AES
@ : OD determined by Multiskan MCC/340 MKII
* : cell count X 10* cells.mL"
4 : estimated from ODewm by calculation using regression equation : y=647.4x-3.8
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 14(4)

Appendix 14 (4a) :

plates, in the absence of EDTA

Raw data of manganese toxicity tests with Tetraselmis sp., conducted in multiwell

Appendix 14 (4b) :

Ex| Nominal Initial Test
No’_’ Concentation (mgl."y 0 625 125 250 50.0 100.0
F41 | Actual Initial Test Conc. (mgL")" 0.0910 5.2 149 25.6 49.5 98.1
Initial pH 8.0 78 79 8.0 79 79
96h OD + SD (n=3) @ 0.089+0.003 | 0.0700.006 | 0.06640.003 | 0.025+0.001 | 0.028+0.002 | 0.014:0.001
Estimated* Cell Count + SD* ) 58.3+2.3 44.144.8 41.0:23 9.8+0.8 12.1:1.3 1.710.4
Actual’ Cell Count + SD* (n=4) | 583133 378422 35.5:2.1 11.0:1.8 110514 0.8+0.5

Raw data of manganese toxicity tests with Tetraselmis sp., conducted in flasks, in

the absence of EDTA
Exp Nominal Initial Test
5 X
No. Concentration (mgl _,) 0 6.25 125 25.0 50.0 100.0
F4.2 | Actual Initial Test Conc. (mgL")" 0.0910 52 14.9 256 495 98.1
Initial pH 8.0 78 79 80 79 79
Final pH (n=3) 9224008 | 8951005 | 8.69+0.05 | 838+0.01 | 823+0.02 | 7.93+0.01
96h OD + SD (n=3) @ 0.049+0.001 | 0.051+0.004 | 0.052+0.003 | 0.027+0.001 | 0.027+0.001 | 0.020+0.002
Estimated* Cell Count + SD* (n=3) | 28.130.8 | 29.4129 | 30.6:24 11.3+0.8 113108 6.0£13
Actual® Cell Count + SD* (n=4) 9.5+1.7 26.0+1.6 32.0+1.8 10.5+1.0 13.8+1.3 5.0+1.2
et 2 - —
Note

# - Actual initial heavy metal

(@ : OD determined by Multiskan MCC/340 MKII

cell count X 10* cells.mL™*

concentration determined by ICP-AES

a : estimated from OD o by calculation using regression equation : y=761x-9.2
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer



Appendix 15(1)

Appendix 15 (1a) :  Raw data of arsenic toxicity tests with C# os calcitrans, cond din
multiwell plates, in the presence of EDTA

Exp. | Nominal Initial Test 0 100 200 400 800 1600
No. Concentration :m& )]
aas s
G| Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 80 80 80 80 8.1 8.1
96h OD + SD (n=3) @ 0.07240.004 | 0.054+0.003 | 0.046+0.002 | 0.028+0.003 | 0.017+0.001 | 0.006+0.001
Estimated* Cell Count + SD* (n=3) 114.546.3 87.4+4.4 72.943.5 41.7+4.6 22.5+1.7 4.1£1.0
Actual’ Cell Count + SD*(n=4) | 1068:43 | 855126 66.3:2.1 38.843.0 19.3:2.6 30512
G1.2' | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 80 78 7.9 80 30 81
96h OD + SD (n=3) @ 0.18340.002 | 0.14840.004 | 0.12140.009 | 0.079+0.005 | 0.033+0.002 | 0.012+0.001

Estimated* Cell Count + SD* (n=3) | 312.934.0 250.546.1 203.0+15.4 130.249.2 49.8+2.7 13.3£1.0
Actual” Cell Count + SD* (n=4) 308.0+4.1 246.018.4 196.0+8.7 124.044.1 54.0+3.9 12.042.9

e = = e ==
Exp. Nominal Initial Test

No_| Concenruion (mgl) . - > '°° - ‘““’
G13 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 8.0 79 79 8.0

96h OD £ SD (n=3) @ 0.1090.017 | 0.186+0.005 | 0.171%0.007 | 0.15920.006 | 0.101+0.006 | 0.044+0.005

Estimated* Cell Count + SD* (n=3) | 181.6429.7 | 312.048.2 2904£113 | 269.649.6 167.749.6 70.419.5
Actual® Cell Count + SD* (n=4) IBJ.E.O 305.5+4.9 282.3!]_6.9 260.31+6.8 159.043.7 83.8+1.7

G14 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Initial pH 79 7.9 79 79 7.9 79
96h OD + SD (n=3) @ 0.10420.020 | 0.159+0.002 | 0.15420.002 | 0.14420.004 | 0.106+0.002 | 0.052+0.002

Estimated* Cell Count + SD* (n=3) | 173.0+33.9 269.043.0 260.9+3.6 243.546.1 177.543.6 83.317.6
Actual’ Cell Count + SD* (n=4) | 168.8+5.7 274.0+5.9 266.8+4.3 244.315.0 177.3£22 83.413.6

GL5 | Actual Initial Test Conc. (mgl NA NA NA NA NA NA
Initial pH 7.8 7.8 7.9 79 79 79
96h OD + SD (n=3) @ 0.05740.001 | 0.1010.004 | 0.0860.004 | 0.078+0.007 | 0.059+.0005 | 0.0280.001

Estimated* Cell Count + SD* (n=3) | 92.6+1.0 168.317.0 143.548.2 127.9+11.8 96.0+8.2 42.311.6
Actual’ Cell Count + SD* (n=4) 92.843.3 167.314.6 136.345.1 117.343.1 83.8428 42.313.0

Appendix 15 (1b):  Raw data of arsenic toxicity tests with C/ os calcitrans, conducted in flasks,
in the presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 % 0 100 200 400
G16 | _Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Initial pH 78 78 78 79 79 79
Final pH (n=3) 9.61£0.05 | 9513001 | 9.40:001 | 925:0.01 | 9.07+0.03 | 8.47+0.03
96hOD + SD (n=3) @ 0.079+0.002 | 0.091+0.002_| 0.0810.002 | 0.080+0.001 | 0.066+0.004 | 0.027+0.002
Estimated Cell Count + SD* (n=3) | 1302435 | 151.0:30 | 133.143.6 | 1319417 | 107.6:63 39.413.6
Actual’ Cell Count_+ SD* (n=4) 1245865 | 1560847 | 1355447 | 1315+55 | 973+41 44.043.6
Note

# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@ : OD determined by Multiskan MCC/340 MKII
*: cell count X 10" cells.mL"
a : estimated from ODom by calculation using regression equation : y=1735x-6.9
b determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer
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Appendix 15 (2) : Raw data of arsenic toxicity tests with Isochrysis galbana, conducted in multiwell
plates, in the presence of EDTA

Exp. Nominal Initial Test

No. Concentration Smﬁ,l-.") 0 100 200 400 800 1600
T
G2.1 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 80 8.0 80 8.0 81 81
96h OD £ SD (n=3) @ 0.0240.001 | 0.0210.001 | 0.017+0.001 | 0.012+0.001 | 0.008+0.001 | 0.006+0.001
Estimated Cell Count + SD* (n=3) | 72.442.3 60.582.3 47.1%4.6 272123 86123 32423
Actual’ Cell Count + SD*n=4) | 73.0:2.9 60.814.3 37.3+1.0 31524 7.841.7 1.50.5
e e =X
Exp. | Nominal Initial Test .0 25 50 100 200 400
No. Concentration !mﬁ!. ')
G22 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 80 79 79 80
96h OD + SD (n=3) @ 0.047+0.002 | 0.05130.003 | 0.054£0.001 | 0.051%0.002 | 0.040+0.002 | 0.020+0.002

Estimated* Cell Count + SD* (n=3) 166.8+6.0 180.1111.5 1947423 180.1410.0 137.616.9 59.146.1
Actual® Cell Count + SD* (n=4) | 164.845.0 172.3+4.0 194.045.7 163.847.7 134.016.4 5.7.0+6.1
e e

Exp. Nominal Initial Test

No. | _Concentaiion (mgl") 0 1335 2000 3000 450.0 6750
G23 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Tnitial pH 50 50 0 50 80 50
96h 0D + SD (n=3) © 0.065+0.003 | 0.055+0.002 | 0.040£0.003 | 0.030:0.002 | 0.023:0.003 | 0.01620.002

Estimated* Cell Count + SD* (n=3) | 229.3+13.8 196.118.3 1363129 99.048.3 69.8+12.0 43.116.1
Actual’ Cell Count + SD* (n=4) | 219.0+5.9 192.317.4 147.042.9 104.0+5.9 55.3+4.0 43.0+2.2

Note :
# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
(@ : OD determined by Multiskan MCC/340 MKII
* - cell count X 10* cells.mL"
a : estimated from ODixe by calculation using regression equation : y=3989.4x-22.0
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer
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Appendix 15 (3a):  Raw data of arsenic toxicity tests with Tetraselmis tetrahele, conducted in
multiwell plates, in the presence of EDTA

Exp. Nominal Initial Test

Ne' | Concentration (mgL) 0 625 125 250 500 1000
G3.1 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Tnitial pH 80 79 79 79 79 78

96h OD + SD (n=3) ¢ 0.129+0.009 | 0.106+0.006 | 0.11240.006 | 0.0960.004 | 0.079+0.004 | 0.059+0.002

Estimated* Cell Count + SD* (n=3) 79.9+5.6 65.033.6 68.514.1 58.612.4 47.312.8 34.4£13
Actual’ Cell Count + SD*(n=4) 85.043.7 59.5+1.9 72.842.2 55.5£1.3 44.8+2.2 34.842.1

G32 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 7.9 79 79 79 8.0 78
96h OD £ SD (n=3) © 0.184£0.001 | 0.225:0.008 | 0.19840.015 | 0.18320.005 | 0.135:0.010 [ 0.057:0.005

114.5+3.2 83.416.6 32.9+2.9
116.0+3.7 76.3+2.6 29.0+1.8

Estimated* Cell Count + SD* (n=3) | 115.50.4 141.945.1
Actual® Cell Count + SD* (n=4 117.5+2.9 137.843.9

G33 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA
Initial pH 81 81 80 80 80 30
96h OD + SD (n=3) @ 0.167+0.006 | 0.124+0.012 | 0.119+0.005 | 0.115+0.008 | 0.089+0.002 | 0.052+0.001
Estimated* Cell Count + SD* (n=3) 104.1+3.9 76.5+7.9 73.043.3 70.6+5.1 53.8+1.3 30.1:0.8

Actual” Cell Count + SD* (n=4) | 101.0+4.4 72.841.7 76.02.9 77.312.2 49.5+2.9 28.843.9
—_— — —

Appendix 15 (3b):  Raw data of arsenic toxicity tests with 7 Imis tetrahele, conducted in flasks,

in the presence of EDTA
Exp Nominal Initial Test
No. Concentration. (mgl") 0 6.25 125 250 50.0 100.0
S
G3.4 | Actual Initial Test Conc. (mgl. Ay NA NA NA NA NA NA
Initial pH 8.1 8.1 80 8.0 8.0 8.0
Final pH (n=3) 9531002 | 9.53+0.01 | 9313001 | 926+0.02 | 9.6210.01 | 9.31+0.07
96h OD + SD (n=3) @ 0.095:0.011 | 0.080+0.006 | 0.0640.005 | 0.048+0.004 | 0.06410.007 | 0.050+0.005
Estimated” Cell Count + SD* (n=3) | 57.747.0 50.8:2.4 7.843.2 7.542.3 74142 8.643.3
Actual® Cell Count + SD* (n=4) 61.312.8 46.812.5 5.542.1 5.543.0 7.85.3 7343.0

Note
# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@ OD determined by Multiskan MCC/340 MKII
*  cell count X 10 cells.mL"
a : estimated from ODgoms by calculation using regression equation : y=647.4x-3.8
b : determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer
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Appendix 15 (4a):  Raw data of arsenic toxicity tests with Tetraselmis sp., conducted in multiwell
plates, in the presence of EDTA

Exp. | Nominal Initial Test 0 625 125 250 500 1000
No. Concentration :m& )
G4.1 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 79 79 79 79
96h OD + SD (n=3) @ 0.150+0.008 | 0.17410.009 | 0.191+0.008 | 0.185+0.021 | 0.123+0.005 | 0.08610.004
Estimated* Cell Count + SD* (n=3) 104.9+6.0 123.046.9 136.5+6.3 131.6+15.6 84.743.4 56.513.1
Actual Cell Count + SD*(n=4) | 1058368 | 1285t58 | 1453353 | 136.8+43 | 87.0:42 553136
G4.2 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 8.1 81 80 80 30 8.0
96h OD + SD (n=3) @ 0.12130.002 | 0.11330.003 | 0.11140.003 | 0.091+0.007 | 0.098+0.001 | 0.04210.002
Estimated* Cell Count + SD* (n=3) | 82.9+1.5 771219 75322.0 59.845.0 65.1£0.9 22.7%13
Actual’ Cell Count + SD* (n=4) | _81.84.6 743133 733534 62.5:4.2 62343 23.843.5

Appendix 15 (4b):  Raw data of arsenic toxicity tests with Tetraselmis sp., conducted in flasks, in the

presence of EDTA
Exp Nominal Initial Test
No. Concentration (mgl") 0 625 125 250 50.0 100.0
G43 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 8.1 8.1 8.0 8.0 8.0 8.0
Final pH (n=3) 955:0.04 | 9.56:0.02 | 947+0.04 | 9.5010.06 | 9.7240.05 | 8.93+0.04
96h OD + SD (n=3) @ 0.095+0.007 | 0.081+0.004 0.061+0.005 | 0.062+0.001 | 0.028+0.001
Estimated* Cell Count + SD* (n=3) 62.8+£5.3 52.442.7 40.9+4.6 35.742.7 37.7+0.9 11.840.5
Actual’ Cell Count + SD* (n=4) 61.5+5.5 49.512.6 413143 34.5+4.1 36.8+2.8 10.542.1
Aol e ot — — = el

# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@ OD determined by Multiskan MCC/340 MKII
+: cell count X 10" cells.mL*
a : estimated from ODiaas by calculation using regression equation : y=761x-9.2
b determined by direct cell count of a randomly selected test sample from triplicate, using haemocytometer
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Appendix 16 (1a):  Raw data of arsenic toxicity tests with Ch os calcitrans, conducted in
multiwell plates, in the absence of EDTA
Exp. Nominal Initial Test
No. Concentration :mﬁh") 0 100 200 400 800 1600
HLL | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Initial pH 79 80 80 30 8.1 8.1
96h OD £ SD (n=3) @ 0.0590.005 | 0.039+0.003 | 0.03720.003 | 0.022+0.004 | 0.0160.003 | 0.009:+0.001
Estimated” Cell Count + SD* (n=3) | 94.9:82 60.8+4.6 573152 30.7£7.0 21.155.5 8.7:1.8
Actual’ Cell Count + SD*(n=4) | 96.5:1.9 634xl5 | 535124 | 235413 20.822.5 4.8:1.0
HL2 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 79 79 79 79
96h OD £ SD (n=3) @ 0.106£0.002 | 0.125:0.006 | 0.110:0.001 | 0.08620.003 | 0.051+0.007 | 0.049+0.001
Estimated Cell Count * SD* (n=3) | 177.6£3.6 | 210.0:10.8 | 1846+1.0 | 142.8+4.6 | 9084125 | 78.1+18
‘Actual’ Cell Count + SD® (n=4) | 166.3+3.5 | 1938429 | 1753334 | 143.818.1 | 98.0+4.8 728822
a2 S —— = —
Appendix 16 (1b):  Raw data of arsenic toxicity tests with Ch os calcitrans, ducted in flasks,
in the absence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL™") 0 100 200 400 800 1600
H13 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 82 82 8.1 82
Final pH (n=3) 0341068 | 932:005 | 921001 | 8341004 | 8.09+0.01 | 7.740.07
96h OD + SD (n=3) @ 0.059£0.002 | 0.053+0.002 | 0.0500.001 | 0.013+0.001 | 0.008+0.001 | 0.0060.001
Estimated" Cell Count + SD* (n=3) | 94.9+4.0 85.612.6 B0.5£1.0 16310 64210 4.131.0
Actual’ Cell Count + SD* (n=4) | 94.843.9 87.843.9 1.0£3.9 15.543.0 55+13 1.930.1
Ao e o - —
Note
# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@: OD determined by Multiskan MCC/340. MKII
+ : cell count X 10° cells.mL"
a : estimated from ODgow by calculation using regression equation : y=1735x-6.9
b determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer
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Appendix 16 (2a):  Raw data of arsenic toxicity tests with Isochrysis galbana, conducted in multiwell
plates, in the absence of EDTA

Exp. | Nominal Initial Test 0 100 200 400 800 1600
No. Concentration ‘mﬁl-.)
Be e
H21 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Tnitial pH 79 79 79 80 8.0 81
96h OD + SD (n=3) @ 0.06320.005 | 0.053:0.002 | 0.047:0.003 | 0.025:0.003 | 0.013:0.002 | 0.008+0.001
Estimated* Cell Count + SD* (n=3) | 229.3+18.3 | 189.4+80 | 1642+129 | 764+10.0 | 312361 8.6:23
Actual’ Cell Count + SD%(n=4) | 227.0+63 | 1928:68 | 1733139 | 840:45 | 353138 10.0:2.2
A o e et SRR el D212 — S,
Exp. | Nominal Initial Test ) 1000 1500 2250 3375 5063
No. | Concentration (mgl')
H22 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 79 79 8.0 79
96h OD £ SD (n=3) © 0.021+0.003 | 0.0290.001 | 0.025:0.020 | 0.020+0.001 | 0.015+0.001 | 0.01120.001
Estimated* Cell Count + SD* (n=3) | 63.1310.0 | 937340 | 79.0361 57.8:4.0 | 89.1323 21.9:4.0
‘Actual’ Cell Count + SD* (n=4) | S13%3.0 | 1050836 | 713122 | 56018 | 33.0422 | 22.0:18
Exp. Nominal Initial Test — .
No. | Concentration (mglL?) 0 1335 2000 300.0 450.0 675.0
H23 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Tnitial pH 79 79 79 79 79 80
96h OD £ SD (n=3) © 0.04410.005 | 0.04120.006 | 0.036:0.003 | 0.024+0.003 | 0.014+0.002 | 0.01120.001
Estimated’ Cell Count + SD* (n=3) | 154.9+19.7 | 1402422.0 | 121.6£13.9 | 7384105 | 352392 21.9+4.0
‘Actual’ Cell Count + SD¥ (n=4) | 134.0:3.9 | 1268456 | 110.8565 | 63.5:4.8 313143 18.842.5

Appendix 16 (2b):  Raw data of arsenic toxicity tests with sochrysis galbana, conducted in flasks, in

the absence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL"') 0 100 200 400 800 1600
H2.4 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 8.0 8.0 8.0 8.0 8.0 79
Final pH (n=3 8.7540.08 8.4210.01 8.60+0.05 8.2610.02 8.0740.03 7.6610.
96h OD + SD (n=3) @ 0.040+0.002 | 0.025+0.001 | 0.037+0.002 | 0.019+0.001 | 0.009+0.001 | 0.006+0.001
Estimated* Cell Count + SD* (n=3) 136.348.3 71.714.0 1243483 52.5+4.6 12.544.5 32423
Actual’ Cell Count + SD* (n=4) 129.0+4.9 77.3+4.6 ll5.51_1.6 47.843.0 7.8+1.0 1.5+0.6

Note :
# + Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@ OD determined by Multiskan MCC/340 MKII
* " cell count X 10* cells.mL*
a : cstimated from ODu by calculation using regression equation : y=3989.4x-22.0
b determined by direct cell count of a randomly selected test sample from triplicate, sing haemocytometer
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Appendix 16 (3a) :

plates, in the absence of EDTA

Raw data of arsenic toxicity tests with Tetraselmis tetrahele, conducted in multiwell

Exp. Nominal Initial Test
No Coneentration (mgL") 0 625 125 25.0 50.0 100.0
H3.1 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 79 79 79 80
96h OD + SD (n=3) © 0.04820.005 | 0.035£0.001 | 0.033+0.001 | 0.03320.003 | 0.026+0.003 [ 0.022+0.004
Estimated” Cell Count + SD* (n=3) | 27.3#3.3 19.1208 17.4:04 15814 13342.0 102:2.7
Actual’ Cell Count + SD*(n=4) | 27.042.6 19.0:0.8 15.0:0.8 16.0:1.8 10.5:1.3 103£1.7
H32 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA
Initial pH 79 80 79 79 79
96h OD £ SD (n=3) @ 0.143+0.005 | 0.11120.010 0.08210.005 | 0.077+0.007 | 0.048+0.003
Estimated” Cell Count + SD* (n=3) | 89.043.1 683164 493130 | 432435
Actual* Cell Count_+ SD* (n=4) | 89.543.4 698:3.1 480824 | 46.022
H3.3 | Actual Initial Test Conc. (mglL")" NA NA NA NA
Tnitial pH 82 82 82 82 82 )
96h OD + SD (n=3) 0.1740,009 | 0.135£0.010 | 0.10820.006 | 0.093+0.005 | 0.065+0.007 | 0.042:0.001
Estimated" Cell Count + SD* (n=3) | 108.845.5 | 83.6462 66.1%3.9 56.4+3.2 412162
Actual® Cell Count + SD* (n=4) | 100.33.3 [ 79.8433 70.0+1.8 53.0:1.8 33.542.1
H34 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA
Initial pH 80 80 79 79 79 79
96h OD + SD (n=3) @ 0.096:0.008 | 0.066£0.003 | 0.0630.008 | 0.053+0.005 | 0.041+0.006 | 0.042+0.003
Estimated* Cell Count + SD* (n=3) | 58.6+4.9 38.742.1 37.045.1 305833 225145
Actual’ Cell Count + SD* (n=4) | 593125 393128 41.03.7 27319 20.0£2.9
H3.5 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA
Initial pH 80 80 80 80 80 80
96h OD £ SD (n=3) @ 0.12920.010 | 0.153£0.006 | 0.08420.006 | 0.083+0.010 | 0.062+0.005 | 0.0570.001
Estimated* Cell Count + SD* (n=3) | 79.746.8 953%4.1 504+3.5 49.956.8 36.543.0 33.040.7
Actual’ Cell Count + SD* (n=4) | 763433 96.0+1.8 55.042.6 428822 34.851.5 34.0£1.8
A — ——— — = s e
Appendix 16 (3b):  Raw data of arsenic toxicity tests with Tetraselmis tetrahele, conducted in flasks, in
the absence of EDTA
Exp Nominal Initial Test
No. Concentration (mgL") 0 625 125 25.0 50.0 100.0
H3.6 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA
Initial pH 80 8.0 8.0 8.0 80
Final pH (n=3) 9775004 | 9.760.03 | 9.14:0.02 | 9.06:0.06 | 8.8410.02
96h OD + D (n=3) @ 0.086+0.001 | 0.097£0.005 | 0.053+0.001 | 0.05240.002 | 0.04140.006
Estimated” Cell Count + SD* (n=3) | 51.940.7 59.0432 303103 30.1£1.0 262438
Actual’ Cell Count + SD* (n=4) 51.0+4.8 60.32.6 30.8+4.6 273128 29.0£2.9
ot e L e =2 —
Note

# - Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@: OD determined by Multiskan MCC/340 MKII
+  coll count X 10 cells.mL"
a : estimated from ODeom by calculation using regression equation : y=647.4x-3.8
b - determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 16(4)

Appendix 16 (4a):  Raw data of arsenic toxicity tests with 7etraselmis sp., conducted in multiwell
plates, in the absence of EDTA

Exp. | Nominal Initial Test 0 625 125 250 500 100.0
No. Concentration ‘mﬁ )
H41 | Actual Initial Test Cone. (mgL")" NA NA NA NA NA NA
Initial pH 79 79 78 79 7.8 78
96h OD + SD (n=3) 0.085+0.017 | 0.07430.011 | 0.064+0.010 | 0.050+0.004 | 0.022%0.001 | 0.014%0.001
Estimated" Cell Count + SD* (n=3) | 55.2+13.1 47.418.6 39.547.7 28.642.9 7.840.5 1.240.5
Actual’ Cell Count + SD*(n=4) | 53.5+4.2 42,0132 33.541.9 28.843.0 7.8+1.7 2330.5
H42 | Actual Initial Test Conc. (EQL")' NA NA NA NA NA NA
Initial pH 79 79 7.9 79 79 8.0
96h OD + SD (n=3) 0.045+0.003 | 0.030+0.003 | 0.03040.004 | 0.0320.004 | 0.023+0.001 | 0.014+0.001
Estimated" Cell Count + SD* (n=3) | 25.332.3 13.9423 13.442.7 15241.6 8.6+0.5 1.70.4
Actual® Cell Count + SD* (n=4) | 25.0+18 155413 10.0+1.8 13.4+1.5 8.5+1.3 1.0+0.8
H43 | Actual Initial Test Conc. (mgL" NA NA NA NA NA NA
Initial pH 7.9 8.0 79 79 79 79
96h OD + SD (n=3) @ 0.1170.010 | 0.102+0.009 | 0.089+0.012 | 0.082+0.006 | 0.064:0.008 | 0.030:0.005
Estimated* Cell Count + SD* (n=3) | 79.647.6 68.246.6 58.318.9 53.2+4.6 39.216.4 13343.5
Actual’ Cell Count + SD* (n=4) | 87.5+2.5 66.0:1.8 66.043.2 54.3£1.7 31.343.0 10.3+1.5
H4.4 | Acwual Initial Test Conc. (mg]_-')" NA NA NA NA NA NA
Initial pH 3.0 8.0 3.0 8.0 8.0 8.0
96h OD + SD (n=3) @ 0.1030.011 | 0.113+0.014 | 0.085+0.004 | 0.07110.008 | 0.039+0.007 | 0.019+0.002
Estimated® Cell Count + SD* (n=3) | 69.048.8 76.6+10.8 55.542.8 44.645.8 5.541.7
Actual® Cell Count + SD* (n=4) | 60.5+2.5 69.0432 520418 403324 4.040.8

Appendix 16 (4b) :  Raw data of arsenic toxicity tests with Tetraselmis sp., conducted in flasks, in the

absence of EDTA
Exp Nominal Initial Test
No Concentration (mgl.") 0 625 125 250 500 100.0
H45 | Actual Initial Test Conc. (mgL")" NA NA NA NA NA NA
Initial pH 8.0 80 80 80 80 80
Final pH (n=3) 97530.02_| 9.72+0.05 | 9.413002 | 022£0.09 | 9.16:0.08 | 8.73:0.14
96h OD £ SD (n=3) ® 0.084+0.001 | 0.098+0.004 | 0.0530.006 | 0.055+0.006 | 0.0410.002 | 0.040:0.003
Estimated* Cell Count + SD* (n=3) | 54.5809 | 656229 | 31146 | 324142 218+1.8 21.582.5
Actual’ Cell Count + SD* (n=4) 56'0_23‘3 62.3+2.2 31.543.4 38.52.0 22.3+3.3 21.8+2.1
Note

# : Actual initial heavy metal concentration determined by ICP-AES (NA=not available)
@: OD determined by Multiskan MCC/340 MKII
* " cell count X 10° cells.mL"

a : estimated from OD o by calculation using regression equation : y=761x-9.2

b : determined by direct cell count of a randomly selected test sample from triplicate, using hacmocytometer



Appendix 17

Appendix 17 : Reference toxicant ( Cd ) control chart data

(1) Cd with EDTA

Test species Mean ICso (mel) 95% Confidence 99.7% Confidence
e limits (Mean+2SD) | limits (Mean+3SD)
C. calcitrans 13.9(4) 72-20.6 3.9-239
1. galbana 4.7(2) 2.7-6.8 1.7-7.8
1. tetrahele 18.1(2) 16.6 - 19.7 15.8-20.5
T.sp. 15.5(3) 8.5-22.5 4.9-26.0
Note : () = number of experiments
(2) Cd without EDTA
. 95% Confid 99.7% Confid:
Testspecies | Mean ICso(meL") | jipnies (Meant28D) | limits (Mean3SD)
C. calcitrans 0.06 (2) 0.03 - 0.09 0.02-0.10
1. galbana 0.06 (3) 0.04 - 0.08 0.03-0.09
1. tetrahele 5.7 (3) 32-82 1.9-9.5
T.sp. 5.7(5) 2.5-8.38 0.9-10.4

Note : () = number of experiments




