EMSA Workshop on
Ballast Water Sampling for Enfercement

Dr. Stephan Gollasch & Prof. Dr. Matg David

27" January 2011, Lisbon, Portugal




Study ams
Materials and methods

Parti1 - Shipboard sampling|test results

Part 1 - Recommendationsifier representative
sampling for D-2

Part 2 - Indicative analyses methods

Part 2 - Indicative sampling




develop asampling pretocol that obtains a
representative sample of thewhole
discharged ball ast water: (

)

devel op methods for indicative
analysis/sampling that provides“clear
grounds’ fer stopping a discharge and/or
enforcement action ( )




BW sampling onboard vessels

2 Voyages, two, different vessels
Sampling of BW uptakeand discharge
Sampling of treated and Untreated BW

Sampling In ports and at sea (different
concentrations and conditions)

44 samples taken and analysed




Contaner vessel

Mahle BWTS
U\ & filtration

24th to 29th July 2010
Between the Ports of

L_eixoes (Portugal) and
Algeciras (Spain)

1 treated test
2 Untreated tests

RREREL L -




General cargo
NeRAWARSHIE S0

26th Sep to 1st Oct
2010

Between the Ports of

Terneuzen (The
Netherlands),
Karlshamn and Varberg
(Sweden)

2 untreated tests




Uptake sampling before and
aiiter the system simultaneously

In-tank hoelding >12 hours

Discharge sampling after the
system befiore discharge

Sampling In parallel -1-sample
over the entire time and'3
random samples in seguences

8 samplesiduriing uptake
4 samples at discharge




Uptake sampling before tank

In-tank holding >12 hours
Discharge sampling after tank
4 samples during uptake

4 samples at discharge

UPTAKE
PROCESS SAMPLING BEFORE
THE TANK

3 RANDOM
1 SAMPLE SAMPLES IN
OVER 10 MIN
ENTIRE TIME SEQUENCES

DISCHARGE

PROCESS
SAMPLING AFTER
THE TANK

3 RANDOM
1 SAMPLE SAMPLES IN
OVER 10 MIN
ENTIRE TIME SEQUENCES




5 Uptake tests* (3 segences + 1 over entire time(OET))
= 201samples

1 uptake after the BWTS = 3 sequences + 1 OET =4
samples

5 discharge tests * (3 sequences + 1 OET) = 20 samples

All together 44 samples taken & analysed

Treated 4 samples after BWTS + 4 at discharge = 8
samples

All treated samples = no viable organisms detected




Min 1
Min 5
Min 10
Min 15
Min 20
Min 25
Min 30
Min 35
Min 40
Min 45
Min 50
Min 55
Min 60
Min 65
Min 70
Min 75
Min 80
Min 85
Min 90
Min 95
Min 100
Min 105
Min 107

Test 3
upt upt
before after

dis




|sthere a or lack of,
?

|sthere a . or lack of,

?

How are the
of ballast water?, and

Whether using an * " or® i
testing sampling protocol will have an influence on the

procedure used to obtain a representative sample?




Organisms — Seguences compar ed

S1 | S2 | S3 | S1 | S2 | S3 | S1

1 2

B Uptake
sequences
number
75 organisms
60 63 10-50
um / ml
I I 16
] - = l l - I

Organisms patchiness present at open sea and I port

BWTS exposed to organism density variations



Organisms sequences compar ed

.y 4504 4237
| B Uptake
| 2762 sequences
2423 2143 number
A 1689 1911 organisms
1067 982 50 um and
. 396 above / m3

Organlsms patchl Nes present at open sea andi1in pPort

BWTS exposed to organism density variations



Organisms & — seguences compar ed

B Uptake
sequences
number
organisms
50 um and
above / m3

2762
2429 2143
1911

1689 B Uptake
1067 982 —H . 1 sequences
386 737 5 )3 pO 10 x number
: 70 70 460 90 60 organisms

10-50
S3 | s1 | s2 | s3 | s1 | s2 | s3 pm / ml

4 5

Frequently opposit coneentrations, no pattern identified
NeverthelessBWTS




Organisms — Seguences compar ed

H Discharge
sequences
number

organisms
10-50
70 70 pum / ml
] I 51 I
S1

S1 S2 S3

1 2 4 5

Organl SIS patchl NEsS OCCurS
No pattern identified




Organisms sequences compar ed

2667

2459
2111
1867 1956
1679
1524
_ 1368 B Discharge
1190 1259 sequences
number
. organisms
50 um and
above / m3
S1

Organisms patchl NESS OCEUrs

Rise of organism concentration from beginning tejthe end



Organisms & — seguences compar ed

H Discharge
sequences
number
organisms
50 um and
above /m3

982 97(

B Discharge
sequences
10 x number

)
)
' D I I -I organisms
) 10-50
um / ml
) )
S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3

1 2 4 5

Clear tank organisms patehiness
BW




organisms
organisms

B Sequences
H Qver entire

130 ‘HDSIa
€S ‘HOSsIa
% 7S ‘HOSIa
e ] 1S HSI0
130 ‘1dn
" €SUudn
| ZSLdn
TS ‘Ldn
130 ‘HOSsIa
| €S‘HISIa
| ¢S'HOSIa
TS ‘HDSIa
130 ‘1dNn
€S ‘1dN

— Seguences compar ed

1S ‘1dn
130 ‘Ldn
€S°Ldn

1S ‘1dn

130 ‘H2sIA

€S ‘HOSIA

ZS 'HOsIa

TS ‘HOSIa

130 ‘Ldn

€S '1dNn

s '1dn

1S ‘1dn
130 ‘H2sIa
| ES'HOSIa
| TS'HOSIa
- TS'HOSIO

13071dn

€S 1dN

s '1dn

TS 1dn

Similar results OET and Seguences

ISMS

Organ




Organisms — Seguences compar ed

B Sequences
number
organisms
50 um and
above / m3

B Over entire
time
number
organisms
50 um and
above / m3

UPT, OET |l

UPT, OET
DISCH, 51
DISCH, S2
DISCH, S3

DISCH, OET
DISCH, S1
DISCH, S2
DISCH, S3

DISCH, OET
DISCH, S1
DISCH, S2
DISCH, S3

DISCH, OET
DISCH, S1
DISCH, 52
DISCH, S3

DISCH, OET

Much higher concentrations in the sequence samples




“one-point-in-time” sampling

Shorter sampling time than OET

Average of two'er more instantaneous isamples, or

OET sampling




Organisms vs. OET compared

Test No. Sample type Total Difference
number | between
organisms| sequence
10 - 50 and OET
um / ml (%)

1 [DSCHOET | [

o [Detn o ——
|4 [Deoer——
5 Dt onT———

Similar probability to sample higher or lower concentration
Similar difference in organism concentrations sampled




Organisms vs. OET compared

Sample type Total Difference
number | between
organisms| sequence
10 - 50 and OET
Hm / ml (%)

DISCH, ST
DISCH, S2
1

DISCH.S3 | 51 9]
DISCH, 2SEQAV| 61| 8|
DISCH OET | 56| |
DISCH.S2 | 16 66
Similar prepability to
DISCH OET | 47| | :
sample higher or lower
:
concentration
DISCH OET | 114 | o : ;
Similar differencein
, S3
, v
I

concentrations sampled

DISCH, 2 SEQ A
DISCH, OET




Organisms vs. OET compared

Test No. Sample type Total |Difference
number | between
organisms|sequence
10-50 | and OET
um /[ ml (0/0)

DISCH,S3 | 5 ]
DISCH, 2SEQAV| 61 8]
DISCH OET | 5 |
57
Similar prekability to

’ sample higher or lewer

concentration

Similar diffierencein
concentrations sampled

1
S1
S2
S3
V
2
2
, V
4
S1
S2
S3
V
5

2
1
1
4
14
4
19
1
1
9
10
18

NP




Organisms vs. OET compared

Test No. Sample type Discharge [Difference
sequences | between
number sequence
organisms | and OET
50 um and (%)
above / m3
1 [DSCHOET | 11s8| |
2 |[DSCHOET | 740 |
4 [DISCHOET | 108 |
—

Always much higher organism concentration In Sequences
average




Organisms vs. OET compared

Sample type Total Difference
number between
organisms | sequence
10 - 50 and OET
pum / ml (%)
DISCH, S2
DISCH, OET | 1153
DISCH, S2
.
Always much higher
organism concentration in
DisCH,S3 | om0 9] Seq
HENEES et
DISCH OET | 1068 |
DISCH OET | o1 |




Organisms vs. OET compared

Test No. Sample type Total Difference
number between
organisms | sequence
10 - 50 and OET
um / ml (%)

DISCH, S1
DISCH, S2 1956
1

DiSCH, OET | 1153]

57 '

S T — Always muchihigher
organism concentration in
DISCH,S3 0]

SELUEACES 21/ Er2 L

DiSCH, OET | d0e8]

DiScH, OET | dots]




OET sample s more representative (compared to
average seguences)

OET saniple underestimates organism concentration




THAT IS




Recommended sampling time is ~10 minutes

Lenger sampling time negatively. aifects survival
of organisms > 50, hence samplels
underestimating “real” organisms concentration;
and

Shorter sampling times are still representative in
organisms group < 50 and > 10.




Do not start sampling during first 5 minutes
aliter start of BW discharge

Do not samplein the last 5 minutes before end
of discharge

High paieniness of organisms during that sampling
times; and

A lot of sediment present in that sampling perieads
what may negatively' affect organisms survival in
the sample and sample processing.




Two or more samplesto be taken

| more than one BW souree, than at |least one
sample taken from each BW source

Average of twosiandom samples shown te be
representative, but more samples may: be taken;
and

As sample needs to be representative. of whole
discharge, If BW isloaded in different areas, B\
water from each areaneeds to be sampled.




For organisms > 50; 350 — 500 litres of sample
filtered and concentrated to ca. 100'mi

For organisms < 50 and > 10; 5 litres of
continuous drip sampleduring sampling,
subsample of ca. 60 ml for transport

For bacteria; 1 litre separ ated firemithe s litre
continuous drip,sample

Suggested methods and guantities showed best
results, concentrated sample easy to carry
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cq

a7/




	Slide 01
	Slide 02
	Slide 03
	Slide 04
	Slide 05
	Slide 06
	Slide 07
	Slide 08
	Slide 09
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

