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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriameé
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all suth ‘patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[1d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see wy
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Introduction

The sampling guidance provided by the ISO 11711 series is intended to standardize the measurement

of organism concentrations through sampling of a ship’s ballast discharge consistent with

the

requirements of the International Maritime Organization (IMO) Regulation D-2[1]. The ISO 11711 series
currently includes two parts, where [SO 11711-1 provides guidance on the shipboard arrangements for
piping and fittings necessary for sampling and return ports, and standardizes the presentation of the
sampling port to accommodate various sampling probe configurations. This document addresses the
process of collecting and processing ballast water samples for subsequent analysis such as required
for type approval, according to IMO Resolution MEPC,300(72) (BWM Code)[2l, It provides guidance

to ballast [water sampling teams and other concerned parties on the apparatus, installation)
procedures required to obtain representative samples of ballast water discharges from samplep
on a ship. These concepts are illustrated in Figure 1.

1
T~

e
B

and
Drts

\

Key
1  samplg collection-d€évice isolation valve 6 sample probe
2 samplg port access flange 7 sample water flow
3 samplg pott valve 8 ballast water flow
4 sample pott 9 qamplp collection device
5  ballast discharge pipe
[SO 11711-1 Ballast water sample port - fitting
___ _ arrangements

ISO 11711-2 On-board ballast water sampling
—  and sample processing

NOTE1 Figure notto scale.

NOTE 2  The figure shows a sample port arranged perpendicular to the main ballast flow.
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NOTE3 See Annex A for examples of configurations of sample collection devices and their connection to
ballast piping.

Figure 1 — Illustration of the scopes of ISO 11711-1 and 11711-2

Specifically, this document defines appropriate sample probe and sample flow control to achieve
representative sampling and minimize measurement uncertainty consistent with measurement
requirements. Appropriate sample volumes and collection times provide statistical confidence for
v1able orgamsm counts at the dlscharge limit. Regulatlon D-201 requires the measurement of two

-1 m-3), and

Sanppling approaches for each are provided, where both indicative and detailed analyses of Viable
orghnisms are supported, as defined by BWM.2/Circ.42/Rev.2 [3], as may be amended, and donsidering
the| criteria in ISO 17025 for quality management, measurement uncertainty, and standardized
profedures. The ISO 11711 series does not intend to add any requirements to\the BWM Convention or
reldted documents of IMO but provides supplemental guidance for sampling.of ballast water

© 1S0 2022 - All rights reserved vii
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Ships and marine technology — Aquatic nuisance
species —

Part 2:
Ballast water sample collection and handling
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Scope

5 document provides requirements and recommendations to ballast water sampling tea
rerned parties on the selection and use of sampling apparatus to collect and process b
harge samples aboard a ship from sample ports installed in accordance with ISO 11711-1

necessary sample flow rates, the sample collection devices that incorporate sample flow

5 document primarily addresses the collection of ballast water-discharge samples. How
be applied to uptake samples with consideration of apprépriate sample volumes given
hnism concentrations in ambient (as opposed to treated)waters.

E While this document is focused on installations abeard a ship, it can be used for land-base

Normative references

following documents are referred to_in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition.ef the referenced document (including any amendmen

PC.173(58), Guidelines for Ballast Water Sampling (G2)
5667-3, Water quality —.Sampling — Part 3: Preservation and handling of water samples

11711-1:2019, Ships(and marine technology — Aquatic nuisance species — Part 1: Baq
harge sample port

17602, Ships.and marine technology — Metal valves for use in flanged pipe — Face-to-face
nce dimensions

IEC 17025, General requirements for the competence of testing and calibration laboratorie

s or other
llast water
It includes

verview of the sampling process, and a discussion on the design and maintenance of samiple probes,

' control to
alyses.

ever, it can
inticipated
d facilities.
pir content

pplies. For
[s) applies.

llast water

nnd centre-

3

Termoeasnd dofinitionc

For

TOT I dITu UACTITITCIUTTY

the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1
abs
por

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

olute pore size
e size based on empirical measurements of the pores in a filter (3.9)
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3.2

capture efficiency
measurement of organism retention in a sample collection apparatus, typically expressed as a
percentage

3.3
closed loo
sampling a

34

closed sys
sample col
outlet conr

Note 1 to enftry: The filter used to concentrate organisms is typically made of metal or nylon mesh(see’6.1.3}).

Note 2 to
configuratid

3.5
collection
container U

3.6
concentra
ratio of filt

3.7

depth fil
filtration
filter (3.9)

3.8

p configuration
rrangement that returns the filtered water to the ballast discharge pipe

tem

ection device (3.23) that houses a filter (3.9) within a sealable container having inlet
ections

bntry: A closed system can be operated in either open loop configuration (3.19) or closed
n (3.3).

container
Ised to obtain, hold, and transport water samples

tion factor
rate (3.11) volume to filtrand (3.10) volume

tI:Lation

ethod where particles are captured within the'filter media rather than on the surface of]

effective sjurface area

filter (3.9)

3.9

filter
barrier thg
allowed to

3.10
filtrand
concentrat|
process

3.11
filtrate
water that

3.12

hrea available for filtration

t is introduced to retain-organisms and particles of a given size while smaller particles
pass through

ed sample,\used in whole or in part for analysis, that is collected during the concentra

and

joop

the

are

fion

passes through a filter (3.9)

filtration velocity
flow velocity (3.13) through filter (3.9) pores

Note 1 to entry: In SI units, this parameter is expressed in metres per second.

3.13
flow veloc

ity

distance travelled by a fluid per unit time (independent of any pipe dimensions)

Note 1 to entry: In SI units, this parameter is expressed in metres per second.
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3.14

hot-tap sample probe assembly

sample probe assembly that can be installed into and removed from a water-filled, pressurized ballast
pipe

3.15

maximum allowable working pressure

MAWP

maximum pressure that the weakest component in a pressurized system is designed to withstand

3.16

measurement requirement
spefific requirement needed to support the purpose of the measurement, including-sample timing,
volyme, duration, a specific ballast tank or sampling location, and acceptable measurement yncertainty

Note 1 to entry: See 4.3.2.

3.1Y
norhinal pore size
porE size specified by the filter (3.9) manufacturer to identify the size of particles typically fetained by
theflfilter

3.18
opedn loop configuration
sanjpling arrangement that returns the filtered water to an Unpressurized container (e.g. a hjilge)

refgrence manual supplied by the ‘manufacturer for a ballast water management systenfs (BWMS)
uct that identifies factors that'affect the operation of the BWMS, including any warm-yip or other
irements that must be completed to achieve operational stability

1 to entry: The OMSMspecifies what constitutes stable operating conditions for the BWMS, factfors that can
t operating conditions,and any adjustments required to reach or to maintain a stable operating|condition.

kton net
conjfcal filter~(3.9) device that collects organisms in a removable cod endNote 1 to entry: the filter
material is-asfabric net with a specific pore size, and the device can be towed in open waterd or used as

representative sampling
sampling methodology that obtains concentrations and compositions of constituent materials and
organisms that are in the proportions and physical state of the source volume of interest

Note 1 to entry: In the case of ballast water sampling, representative conditions are considered under fully
turbulent flow, where an appropriate sited sample probe obtains a sample at a flow velocity (3.13) of 0,25 to
1 times the flow velocity of the water in the ballast discharge pipe, thus sample flow is isokinetic or sub-isokinetic
[4], [5],

©1S0 2022 - All rights reserved 3
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3.23

sample collection device
device that can concentrate and collect the larger class of organisms [via a filter (3.9) or plankton net
(3.21)], collect a whole water sample, or both

Note 1 to entry: A sample collection device can consist of multiple individual systems, e.g. multiple closed systems
(3.4), each housing a filter.

[SOURCE: 1
3.24

SO 11711-1:2019, 3.13, modified — Note 1 to entry has been added]

sample co
personnel
ballast wat

3.25
sample co
full port va

3.26
sample flg
valve used

3.27

tectiomteam
responsible for setting up the sample collection device (3.23), collecting and retrieving
er samples

lection device isolation valve
lve used to isolate the sample collection device (3.23) from the ballast discharge pipe

w control valve
to regulate the sample flow rate

sample holld time

duration b

3.28
sample pr

ptween end of sample collection and start of analysis

pbe bend radius

radius of the curvature in the sample probe, as measured-at the centreline

3.29

sample pr|
distance fr]
installed ix

3.30
sample pr

pbe insertion length

the

pm the diametric centre of the sample probe entrance to the sample port access flange wihen

to the ballast discharge pipe

pbe opening

entrance through which the water from the ballast discharge pipe enters the sample probe

3.31
test cycle
testing iteq

ation (including uptake, treatment, holding and discharge, as appropriate) under a given

set

of requiremnents used\to establish the ability of a ballast water management system (BWMS) to meet

the set disq

harge standards

[SOURCE: [|MO MEPC.300(72), BWMS Code, 3.15]

3.32

testing organization
company, corporation, firm, enterprise, authority or institution, or part or combination thereof, whether
incorporated or not, public or private, that has its own functions and administration, that conducts the
testing of ballast water

[SOURCE: I
3.33

EC 62507-1:2010, 3.17]

volumetric flow rate
volume of fluid passing per unit time, calculated from flow velocity (3.13) and cross section area

Note 1 to entry: In ballast water operations, this parameter is typically expressed in cubic metres per hour.
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Note 2 to entry: In SI units, this parameter is expressed in cubic metres per second.

4 Sample collection process

4.1 General

The sampling team shall conduct shipboard sampling operations appropriate to the ship, its ballast
system, and discharge procedures in accordance with IMO sampling guidance MEPC.173(58), Guidelines
for Ballast Water Sampling (GZ) Prior to samplmg, essential 1nf0rmat10n shall be collected to choose

Ing
Thi

| dmg the Shlp, but thls may not always be p0551b1e Consultatlon and coordlnatlon w1t
are necessary to understand ballast water management system (BWMS) operatiofs,

e prior to
the ship’s
determine
or remove
hperations.

jming for a

llast tank,

ractice, activities of the sampling team shall be coordinated with the actions of the shi

In preparation for sampling, the sample probe shall be installed in the shipboard sampl

con
nee
disd
the
for

Cer
by {
pro
wol
req
shij

Ing
a)
b)

)

nected to the sample collection apparatus. Similarly, thexteturn port when present, is c
ded. Selection of the sample probe and other sample €ollection apparatus appropriate
harge is determined by the sample collection team.according to the guidance in this doc
timing of sample collection is determined by the@easurement requirements, as describ
the ballast discharge.

fain information regarding the ship’s ballasting and ballast water management system
he sampling team in advance of the sampling event in order to determine the appropy

ksheet is provided in Annex B to-facilitate documenting this information. However, sam
1ires additional information not'identified in this document, so they shall also address |
access that are outside the.scope of this document.

eneral, the sampling process includes the following.
Installation of an appropriately sized sample probe into the ship’s sample port.

Connection of the sample collection device, typically an open or closed sample sys
can collect farge volumes (=1 m3) of filtered water to analyse organisms =50 pm, and
volumes-ofiwhole water (210 1) to analyse smaller organisms.

Preparation of rinse water (microfiltered, free of organisms in the size class(es) of intg
the'ship’s ballast water.

and crew.

5 is necessary both for safety and to schedule the collection and processing of ballast watgr samples.

port and
nected as
r the ship
iment, and
ed in 4.3.2,

s required
iate safety

redures, materials, equipment, and-sample collection parameters. A sampling requirements

ling teams
bgistics for

tem which
or smaller

brest) from

d) Collection of ballast water samples over a duration appropriate to the measurement requirements

and ship operations.

e) Processing of collected samples.
f) Transport of samples for off-ship analyses, if necessary.
g) Disassembling, removing, and cleaning of sampling apparatus from the ship.

A minimum volume of 3 m3 of filtered water to analyse organisms =50 pum is recommended; this volume
is consistent with the requirements of BWMS type approval testing[2l.
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4.2 Fundamental principles

4.2.1 General

At all times, the sampling team shall consider safety of personnel and equipment when conducting
shipboard operations. Any actions that require access or interaction with the ship’s ballast system shall
be performed in consultation with the ship’s crew and in accordance with ship policy. Only the ship’s
crew or their delegate shall operate the ballast system or ship’s equipment (e.g. electrical supply, bilges,
pneumatic supplies).

The purpose-and-reguired-sta 2l confidenceof measurements dictatethe sampleco on-tin
(e.g. beginphing, middle, end of the discharge), duration (i.e. collection time), volume collected) J
volume anflysed. Thus, these measurement requirements shall be defined by the sampling(tea
each sampli

Sample collection apparatus and handling procedures shall be designed to collect representa
samples ur]der fully turbulent flow conditions and shall minimize effects on organisnis\and the poterjtial
for contamination. Sample probes shall be cleaned according to standard operating procedyres
(SOPs) and verified free of visual foreign matter prior to installation. The probés may be installed for
the duratiqn of the test cycle but should be removed for cleaning after no nigbe than one week. S¢mi-

permanent or permanent sample probes shall not be used for sample collection.

Flow meadqurement is required for both the ballast discharge flow™and the sample collection flow.
As internal dimensions of the ballast discharge pipe are not readily observable, measuring the ﬂlow
velocity nefar the sample probe is preferred. Measurement using.the ship’s flow meter, the BWMS fllow
meter, or dther direct measurement in a section of ballast discharge pipe with the same diameter pnd
flow stream (e.g. at the return port) is also acceptable. Elecfronic logging of flow data are prefeqred
to logging| measurements by hand. Flow measurement, device(s) shall be calibrated following|the

manufactufrer’s requirements and in accordance with the'sampling team’s protocols.

4.2.2 Sample collection flow, duration, and volume

the
use
bral
bnts

The requifements for organism density resolution and measurement uncertainty shall dictate
sample volumes to be collected. The sample collection duration shall also be based on the end
requirements of the organism density\measurement (e.g. port state control, type approval, gen
compliancg¢). The uncertainty of a sifigle sample event should be considered, as multiple sample ev¢
can reducqd measurement uncertainty. Best practices shall be employed to avoid sampling bias in|the
selection of sampling times and‘sample handling protocols. Note that flow velocity is independent of the
size of the|pipe (and thus facilitates comparisons between different pipe sizes), while volumetric flow
rate incorgorates the cross-sectional area of the pipe; either term may be used.

Ship ballasg
discharge

t dischargéreperations can dictate the time available for sample collection and the ballast
flow rates) The ballast discharge flow rate, ballast discharge pipe inner diameter, sample

volume, an|

sample collection duration are parameters necessary to determine the appropriate sample

collection flowwelocity. To ensure 1sok1net1c to sub- 1sok1net1c conditions, the sample flow velocity shall

from the G2 guidelines of 0,5 to 1 times flow velocity are given in Reference [5]. Sample collection
flow velocity shall not exceed 3,0 m s~ and subsequent sample handling shall minimize any effect on
organism viability.

The volume of the sample that is analysed may be less than the volume of sample collected; the analysis
volume shall be based on the methodology employed and the required statistical confidence of the
measurement (see 4.3.2).
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Preparation

1 General

The sample collection team shall determine the measurement-specific information discussed in this
subclause prior to boarding the ship. Information describing the installed BWMS and its treatment
process shall also be identified prior to boarding the ship. Any requirements for personal protective
equipment shall be in accordance with the ship and the sampling organization. The sample collection
worksheet in Annex B can be helpful as a template for documenting the measurement-specific
information discussed below.

4.3

Mes:
of 3
spe
of
The
wit
be i
san
for

4.3

Acc
nec

2 Measurement requirements and purpose of the sample

ample collected for a given analysis method. The duration of the sample cellection sh
Cified. In general, detailed measurements require suitable volumes in ordertoresolve con
parsely distributed organisms; this depends on the discharge limits fox the organism|
required volumes, therefore, depend upon the reporting limit and uncertainty and the
h analysis objectives. Special requirements (e.g. sampling of discharges from a specific
dentified during preparation for the sample collection and analysis activities. The pur

measurement uncertainty and identifies the waters to be sanipled.

3 Ship access and sampling facilities in machinery spaces

ess shall be arranged in accordance with the ship’8’requirements (and local maritime ay
bssary). The sample collection team shall communicate the requirements for the trans

equiipment to the ship, and request information-on the ship’s ballast system. As sampling lo

in 1
to |
infd

hachinery spaces, for example, the engine\room of the ship, sampling apparatus shall b
e carried by hand or assembled in place unless other arrangements are made in ad
rmation requested from the ship shotild identify the following.

Special safety requirements in the space where the sample port is located (e.g. explosior

Compliance of the sample port with ISO 11711-1 (thus is also compliant with the G2 g
BWM Convention).

Type of port configuration (in-line, 45°, or 90°).

Availability of-a-iearby return port, or arrangements for disposal of sampled water (e.g
1 m3-3 m3).

Make, niodel, treatment processes, holding time (as stipulated on the type approval certi
treatment rated capacity of ballast water management system(s).

surement requirements shall specify measurement uncertainty and thus the 'nrinim{im volume

all also be
entrations
size class.
refore vary
tank) shall
pose of the

ple (i.e. regulatory, compliance, type approval, self-monitoring)) generally drives the requirements

thorities if
port of the
Cations are
e designed
vance. The

proof).

lidelines of

. volume of

ficate), and

ICecations and types of any chemical injection in the ballast system.

©IS

Availability of a piping diagram (e.g. photograph of the piping diagram from the ship’s
maintenance, and safety manual).

Ship power specifications:

— distance of available outlets from sampling location,

— plug configuration,

— voltage, frequency, and current ratings for available outlets.

Bench/table space availability for sample processing and analysis.

02022 - All rights reserved
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Any information which cannot be obtained prior to boarding the ship shall be obtained from the crew
as soon as possible after boarding.

4.3.4 Coordination with the ship’s crew

To facilitate ship access as well as installation and proper use of sampling equipment, the primary
contact on the ship and the number and position of crew members needed shall be identified prior to
the sampling event. Where no return port is available, the ship’s crew should be informed of the volume
of filtered sample water that needs removal to confirm the method of disposal. A coordination meeting
between the sample collectlon team and de51gnated sh1p crew contacts should occur 1mmed1ately

maximum
size of the
how it ope
sampling t
aware of a
neutralizef,

ballast discharge pipe. Discussions may also include the BWMS on board; its control locatjion;
rates; standard/recent maintenance; discussion of logged data that can be ‘useful to|the
bam; and identity of crew trained to operate the BWMS. Also, the sampling team should be

ctive substances (e.g. oxidants) and any hazards associated with the BWMS, including
so that they can use the appropriate personal protective equipment.

any

4.4 Maintenance of sampling apparatus

The sampl
piping, equ
that are us
in proper

The sampl
inspection

4.5 Qual

ng apparatus consists of sample probes, sample collectign devices, interconnecting hose
ipment used to prepare filtered water for rinsing andidilution, and any support equip

working order and properly cleaned to prevent(Contamination of the collected samy

e collection team shall have and follow SOPs for'the operation, maintenance, cleaning,
of the sampling apparatus specific to their grganization and equipment.

ity management

The testi
subseque

n
organizatirfn shall operate in accordance with ISO/IEC 17025 or another standard acceptable to

organization, including the sample collection team, shall conduct sampling and
analysis in accordance with ‘a’rigorous quality management programme. The tes

ent
ed for measurements made on the acquired sample&All such apparatus shall be maint;Led

S or

les.
and

any
[ing
the

Administrgtion or contracting body(The quality management programme documentation shall corfsist

of:

a) A qualjty management plan (QMP) or equivalent, which addresses the quality control managenfent
structfire and policiés)of the testing organization (including subcontractors and outfide
laboragories).

b) A qualiity assurance project plan (QAPP) or equivalent, which defines methods, procedures, pnd
quality assurance/quality control (QA/QC) protocols used by the sample collection and analsis
team. [t identifies the team members, and it includes all relevant SOPs, typically as appendices.

The inclusierofates : 2 ezt : tonal

but can be mandatory in some cases (e g. type approval testmg)

5 Sample probe

5.1 General

The design of the sample probe, which includes the operational flow rates and geometrical shape, can
affect sampling efficiency. A sample probe having an opening facing into the flow with isokinetic to
sub-isokinetic flow velocities (i.e. sample probe flow velocities in the range of 0,25 to 1 times the flow
velocity of the ballast discharge pipe) minimizes turbulence and shear forces near the probe opening
and optimizes the capture efficiency of living organisms. The isokinetic diameter, Dig, for a sample
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probe is specified as that diameter where, for a given volumetric sample flow rate, the flow velocity in
the sample probe is equal to the flow velocity in the ballast discharge pipe.

5.2 Design of the sample probe
5.2.1 Sample probe sizing and flow rates

5.2.1.1 General

The dlnple prope snd be sized to ex d Nc voiume or palid vater needed to achieve measurement
reqpirements, within a specific timeframe, and at a flow velocity that is within the guidancg range. For
example, if 3 m3 of ballast water shall be collected over a period of one hour, then the sample probe
shopld be sized to support that demand while maintaining a sample flow velocity between 0,25 and
1 times the flow velocity of the ballast discharge pipe. There are three options for' determining the
appr(l)priate flow rate for a particular sample probe size: using lookup tables; using the sample flow
ratg formula; and, measuring the flow velocity in the ballast discharge pipe.

5.2/1.2 Option A: Lookup tables

Use|the information in the lookup tables in Annex C to determine thie appropriate range of spmple flow
ratgs for a given nominal sample probe diameter, main ballast diameter, and main ballast flow rate. The
tables may also be used to select an appropriate sample probg size (based on corresponding flow rate)
for h desired sample collection time. For parameters outsidethe scope of the table, proceed fo option B
(5.4.1.3).

For|non-circular sample probes, the hydraulic diameter, D;, should be calculated using Formjula (1):

4A
D, =—+ (1)
p
wh¢re
A, isthe cross sectional area-of the pipe;

p isthe perimeter of tHe sample probe opening.

With the hydraulic diaméter, the sample flow rate should be indexed to the nearest larger sample probe
diameter.

5.2{1.3 OptionB?Sample flow rate formula

The appropriate maximum sample flow rate, Q5q, is dependent on the inner diameter of fthe ballast
dis¢harge,pipe, D, the inner diameter of the sample probe, Dg, and the volumetric flow rdte through
the ballast discharge pipe, Q,,. It can be calculated using Formula (2):

2
D
leo :Qm *(ﬂ] (2)

Dm

5.2.1.4 Option C: Velocity based flow control

The sample flow velocity is controlled from direct measurement of the ballast discharge pipe flow
velocity (e.g. m s71). Here, the sample flow shall be maintained to the range of 0,25 to 1,0 times the main
ballast discharge flow velocity.
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5.2.2 Sample probe geometry

The sample probe shall be designed such that its dimensions allow it to physically fit within the sample
port dimensions specified in ISO 11711-1 and meet the design requirements to optimize capture
efficiency. For all three sample port configurations of ISO 11711-1, the installed sample probe opening
shall be normal to the ballast flow (Figures 2 to 4). Any transition in the direction of flow should be
curved (i.e. a smooth sample probe bend radius and not an abrupt angle), and the cross-sectional area
of the probe interior shall never be less than that of the probe opening; it may increase in area. For 90°
and 45° probe configurations, the sample probe insertion length shall be such that the sample probe
opening shall be as close as p0551ble to the centre of the ballast dlscharge plpe in the reglon of fully

turbulent flow

no closer tl
of 3m sl

greater thz
(Figure 4).
radius of t
diameter t
in larger pr
Note that t

he probe wall thickness. Ideally, the sample probe includes an entrance length of one |
h provide a smooth flow transition. However, a full pipe diameter may not be easily achig
obe diameters and still allow entrance through the sample port configuration of ISO 1171
hese illustrations are only one example of a probe design, other configurations are possil

Dimensions in millimg

25

25

30~600

Q
\\\‘

all be

bipe
ved
1-1.
le.

tres

prebe inner bend radius

Key
r sample
e sample

probe wall thickness

Figure 2 — Sample probe inserted into ballast discharge pipe with a perpendicular (90°) port

10

configuration
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Dimensions in millimetres

Key

xO
r |sample probe inner bend radius c\)jr

e |sample probe wall thickness C)\\

Figure 3 — Sample probec’?&'ted into ballast discharge pipe with a 45° probe configuration

©
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Dimensions in millimetres

25
|

25

20

Key
D  ballast fischarge pipe diameter
e sample|probe wall thickness

Figure 4 — Sample probe inserted into ballast discharge pipe with an in-line probe
configuration

5.2.3 Sample probe’structural design and materials

The sample probe shall be structurally designed to withstand hydrodynamic forces from turbulent
flows. The
sample prd
of the ballast system, but no less than 1 MPa. Pipe strength requirements shall be compatible with the
pipes to which they are attached, suitable for effective operation at MAWP, and in compliance with
applicable classification society rules.

Materials shall be chosen that are non-toxic, resistant to seawater corrosion, and in compliance with
applicable classification society rules and Administration regulations.

5.2.4 Installation and removal considerations

When installed for use, the sample probe should be inserted following the insertion length specified
in 5.2.2 and oriented with the probe opening facing upstream, i.e. against the direction of the ballast
discharge flow. The seal between working parts shall be at least 1,5 of the MAWP of the ballast system.
The probe shall be removed after each test cycle and inspected for fouling, condition, and corrosion.
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The sample probe should be cleaned and disinfected (referencing QAPP standard procedure) after the
test cycle and again prior to the next test cycle.

5.3 Hot-tap sample probe assembly

5.3.1 General

Design guidance and typical operation procedures for the hot-tap sample probe assembly are provided
in 5.3.2 to 5.3.4.

5.32 Configuration

A hpt-tap sample probe assembly allows insertion of a sample probe into the ballast-disgharge pipe
whg¢n the pipe is under pressure or filled with water. Such an assembly enables insertion ¢f a sample
prope into the main ballast water pipe without having to stop the main ballast water flow dr to empty
the [pipe. For a hot-tap sample probe to be used, it needs to be able to:

— |attach to the sample port valve while the sample port valve is closed;

— |slide through the sample port valve when it is in fully opened position;
— |prevent leakage and withstand pressure during insertion aiid sampling;
— |withstand the anticipated stresses within the ballast discharge pipe.

Figuiire 5 shows the general principles of a hot-tap probe*{(not to scale).

6! 6

il |

I

I

10 a
Key)
1  ballast discharge pipe 5  sample port
2 ballast discharge flow 6  sample probe
3  sample port valve, closed a2 To sample collection device.
4  sample port valve, open

Figure 5 — Hot-tap probe configuration before insertion with sample port valve closed (left)
and after insertion with sample port valve open (right)
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5.3.3 Design criteria

5.3.4 Typical operations

Materials shall meet the same requirements as all sample probes, i.e. they shall be corrosion
resistant and non-toxic, see 5.2.3.

Probe insertion depth and geometry shall meet the same requirements as all sample probes, i.e.
obtain minimum distance from ballast discharge pipe wall in accordance with 5.2.2.

The device shall be designed to a specific MAWP including the attachment to the sample port and
the sample probe seals.

Th d . 1 1l a | 1 | dendas. I Ls bt 4= | 4] I N e AYALD
e VILT SIIAIT UITUTT gU TTYUT USTALIL QUAIITILALIUIT LU TTUL TTS S LAl L, J LIHTITS ILS IVIAVV .

The dg¢vice shall be designed to fit through a sample port valve type and size as describedl in
ISO 11f11-1, where standard valve dimensions shall be in accordance with ISO 17602.

D

Sample probe designed in accordance with 5.2.2 is able to fit through a fully opened ball valvg or
gate valve.

The sample outlet of the device shall provide an isolation valve for the connection to the sample
collectiion device.

Follow the manufacturer instructions for hot-tap sample probe operations. Typical insertion procedyres

include the following steps.

a)

b)

f)

g)

h)

j)

k)
D

14

Confirm that the ballast discharge pipe pressure is compatible with the hot-tap sample probe
design|

Ensur¢ the sample port valve is fully closed and’ no sample probe is currently in place. ([If a
sampl¢ probe is currently installed, it shall be removed prior to installing the hot-tap probg. A
previopsly installed probe that is not of a hot*tap design requires that the ballast pipe be isolafted,
depregsurized, and potentially drained forvemoval; this shall be performed by the ships’ crew)

Remove the blind flange from the sample port valve, if one is in place.

Install|the hot-tap sample probe assembly to the sample port valve per the orientation in Figuie 5.
Inspedt and confirm that all 'sealing devices and associated fasteners are in place and secufed.
Inspedt and confirm that the sample collection device isolation valve(s) are closed.

Open the sample portvalve and inspect for any water leaks.

Slide the sample prébe into the sampling port to its design length. Inspect and confirm the sample
probe Hirection iye. with the opening facing into the ballast discharge flow.

Make pnycadditional adjustments as per the sample probe manufacturer instructions, such as
furthef Securing of sealing or locking devices.

The hot-tap sample probe can then be connected to a sample collection device just like any other
sample probe.

Proceed with normal sampling. At the end of sampling, close any sample collection device isolation
valves.

Make any adjustments as per the sample probe manufacturer instructions, such as loosening seals
or locking devices as needed to assist device removal.

Withdraw the hot-tap sample probe and close the sample port valve.
Disconnect and disassemble the sample probe as per the manufacturer’s instructions.

Reconnect the blind flange (if any).
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6 Sample collection device

6.1 Initial considerations

6.1.1 General

The sample collection device is used to extract ballast water samples from the sample probe through
the sample transfer piping, for processing and subsequent analysis. The sample collection device shall
be able to collect samples for the required size classes of organisms (e.g. 250 pm, 210 pm and <50 pm,
and bacteria). Samples may be filter-concentrated, filtrate, or unprocessed whole-water. Sample water

con
can
disq
con

The
valy
coll
ball
con
the

6.1

A s3
are
Ond
The
intd
con

6.1

A s3
the)
pre
org
con|

6.1

A s:
oth
abo

6.1.

centration can occur in open systems, which operate at ambient pressures, or closed syst
operate at the ballast discharge pipe pressure. The filtered water may be returned |t0
harge pipe (closed loop configuration) or to an unpressurized container such as the bilge
figuration). Annex A provides illustrations for combinations of systems and loop|configu

sample collection device shall be set up with a method for controllingAe.g. sample fl
re) and measuring (e.g. flow meter) the sample flow rate and volumes (e.g-flow totalizer)
bcted. The device shall include a valve for isolating the sample (and, return) flow fron
ast flow. Some authorities can require multiple samples to increas€.confidence intervals
ponents of the sample collection device should be corrosion resistant and non-toxic (i
sampled organisms).

2 Open system

mple collection device in an open system uses piping.and equipment (e.g. collection app4
open to the ambient atmospheric pressure once thé’sample water leaves the sample tran
possible open system uses a plankton net with\a’cod end that is submerged in a collectior]
cod end should be configured such that theretained materials can be easily and compld

the collection container. An open system' may be operated in either open loop or ¢
figuration.

3 Closed system

mple collection device in a.closed system uses piping and equipment that are fully seale
/ can operate at the ballast'discharge piping pressure and are not open to ambient at
bsure. Such apparatus commonly uses a filter installed inside of a sealed housing to ¢
hnisms in ballast water. A closed system can be operated in either open loop or ¢
figuration.

4  Open logp configuration

hmple collection device in an open loop configuration directs the filtrate water to the s
br holding tanks, or another suitable location, e.g. overboard. In this case, crew should b

bms, which
the ballast
(open loop
rations.

ow control

of samples
h the main
All wetted
ncluding to

ratus) that
sfer piping.
| container.
tely rinsed
losed loop

d such that
mospheric
oncentrate
losed loop

hip’s bilge,
b consulted

rlt the disposal of the filtered water in the planning stages for the sampling event.

5 Closed loop configuration

A sample collection device in a closed loop configuration returns the filtrate water to the ballast
discharge pipe without exposing it to ambient conditions. A closed loop configuration can require a
booster pump or ballast discharge pipe restriction to create the differential pressure required to return
water via the return port.
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6.1.6 Concentration methods 250 pm (filtered samples)

6.1.6.1 Plankton net concentration of organisms in the 250 um size class

Plankton nets are used as means for concentrating a large-volume water sample (=1 m3). The plankton
net (and cod end) should have no larger than 35 pm nominal pore size. Organisms or other particles
greater than the rated pore size of the plankton net are retained on the surface of the net. The sampling
team SOPs should address qualification, maintenance, and wear limits of plankton nets. Sampling SOPs
shall include a process to monitor flow through plankton nets to prevent clogging or damage to the net.

NOTE Mesh or pore sizes 35 pm retain organisms that fall cutside the >50 pm-size class and fhny qui kly

clog.

6.1.6.2 Hilters used for concentration of organisms in the 250 pm size class

Filters are|commonly used in the closed system defined above. The principal functioniof'the filter is to
provide a barrier for organisms 250 pm to be collected on the surface of the filter,so.that they canp be
retrieved fpr analysis; thus, depth filtration is not recommended.

NOTE A nylon monofilament filter bag is an example of a filter type for installatien within a filter housing to
collect orgapisms on the interior surface of the bag. Another type is a stainless-steel'mesh filter basket instdlled
inside of a housing with pore openings to capture organisms of a given size. A-third type incorporates ppres
made usingfa laser punch.

6.1.6.3 Hilter attributes

The conditfons during filtration such as the shape of the organism or particle, the operating presspre,
the concenjtration of particles, and other factors can have an effect on the retention of particles
(including prganisms) on the surface of the filter. There;shall be an SOP for inspecting the filter(s) pnd
housing(s) [prior to use. Consider the following for the\design of filters used to concentrate organisnjs.

— Propet fit and sealing of the filter to the filter housing to ensure there is no fluid bypass of the filter
pores.

penings and pores are rated,to retain objects 250 pum. For woven mesh filters, nominal gore
uld be 35 um. Absolute pofe'size of a filter can be quite difficult to measure accurately, {hus
the filger rating should be based‘en nominal pore size.

— In gengral, to reduce organism mortality from sheer stresses, the filter should be designed with
an effgctive surface area to maintain a maximum filtration velocity of 0,5 m s™1. The maxinjum
differgntial pressure@cross the filter shall be defined during validation testing with organisms,pand
the sample operation-Shall remain below this limit. The mortality that can be caused by the filter
and sample collection device should be estimated (e.g. through a validation study) and providedl by
the mgnufactuxer of the filter and sample collection device, as appropriate.

6.1.7 Collection methods for whole water samples

The sample collection device shall be fitted with a means for obtaining a whole water sample (not
concentrated). Because the sample from the sample probe is “representative” of the ballast discharge
pipe, a separate sample probe that is built into the sample collection device upstream of the filter may
be used but is not required. Alternatively, a side stream tap of the sample collection hose upstream of
the filter can be used to direct whole water samples to a collection container. The sample water entering
the collection container shall flow through a hose extending to the bottom of the container to minimize
harm to organisms, and the method for collection shall follow a SOP validated by the sample collection
team. There shall be a means for controlling the whole water flow rate (e.g. with a flow control valve,
see 6.2.2.3) and for measuring the volume of sample obtained. There shall be a SOP for sample container
preparation and inspection prior to use. The following should be considered for the selection of sample
collection containers:

— they are non-toxic;
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they are of autoclavable plastic construction (to avoid breakage), e.g. high density polyethylene or

polypropylene;
they provide instructions on filling the bottle (e.g. do not rinse, fill only to fill-line);

they are pre-labelled to indicate e.g. sterility, to not discard neutralizer liquid, the target
(250 um, 210 pm and <50 um, indicator microbes).

organisms

The sample collection team shall use their judgement and best practices to ensure the appropriate
containers and proper neutralizer chemicals are used, consistent with their SOPs.

NO

6.1

Sanpples concentrated by filters use either an open system (€.£.through use of a plankton ne

Sys
ari
sha
phy,
foll

a)
Rin

disinfectants remain from chemical treatment, the treatment shall be neutralized

Req

E Seme-geometry-considerationsfor-the-colectionreontainersinelude:
wide-mouth with leak-prevention features (ring seal or liner, continuous thread);
clear or semi-transparent material with a clearly marked fill line;

fill line marking near top to minimize headspace;

sized to hold the entire sample volume and leave headspace for homogenization;

rectangular for ease in packing multiple samples in an insulated box for’storage and transport.

8 Sample retrieval and rinsing

em (the filter surface). Filtrand samples shall be retrieyed prior to sample analysis, and th
nsing operation. As such, the rinse water shall not introduce additional organisms to the
] also not cause any adverse effects to the captured organisms in the filtrand (i.e. osm
sical trauma, toxicity). Temperature of rinse water shall be within 5 °C of the sample
pwing list provides options for making the rinse water.

Filtered ballast water used to rinse nets(or filters

ke water prepared from ballast water shall be filtered to remove organisms, and wh

uirements to filter rinse water are defined as follows.

For the 250 pm size class:/filter having nominal pore size of <10 um, or filtrate from
concentration process for this size class (e.g. water filtered by the plankton net with mes

For the 210 um and-<50 pm size class: filter having a nominal pore size of <1 pm.
Neutralizer,if'wsed, shall be defined and not create any harmful effects to organisms.
Water source shall be from tanks that are being sampled (may be filtrate from sample p

Non-sterile containers shall be rinsed three times prior to filling when not using neutral

) or closed
isrequires
bample and
otic shock,
water. The

bn residual
(see Z.3).

the sample
h <35 pm).

rocessing).

zer; sterile

biottles may be used without rinsing.

b)

Synthetic water used to rinse nets or filters

Synthetic water is equipollent to rinse water prepared from ballast water. The following can be used:

neutralized tap, potable, or deionized water;

— salinity adjusted with artificial sea salt to within 1 part per thousand (ppt) of the sample water;

©IS

reference SOP for application of rinse water.
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6.1.9 Sample volumes by size class

Three size classes are considered for collection; measurement requirements define the volumes
sampled to achieve target uncertainties. These volumes may be processed during sample collection to
reduce the volume handled during analysis as described in the list below and as summarized in Table 1.

a) 250 pm size class sample volumes

— The target sample volumes and duration shall be determined prior to starting a sampling operation,
with a maximum collection time per sample to consider sampling bias according to sampling
team SOPs; the minimum volume of water sent to the filter (or plankton net) shall be 1 m3; the
recommended volume 1s at [east 3 m>.

— The sample volumes shall be sufficient for the type of analysis being conducted.

— The firjal concentrated sample volume to be transported to lab shall be 1 000 ml or as defined by|the
SOP (cqn be further concentrated during analysis).

b) 210 pm and <50 pum size class sample volumes

— The target sample volumes and duration shall be determined prior to stanting a sampling operatjion,
the volume of collected water shall be at least 10 1.

— Unfiltdred whole water is recommended; a filtrate passing through{a plankton net or filter may be
used with validation.

— The sample volumes shall be sufficient for the type of analysis being conducted; the final sample
volume to be transported to the lab shall be 1 000 ml.

¢) <10 pm|(indicator microbes) sample volumes

— Unfiltdred whole water is recommended; a filtrate'passing through a plankton net or filter may be
used with validation.

— Itis not necessary to take an isokinetic sample.
— Minimpm volumes:
— Toftal volume sampled: 10 }; may be shared with volume collected in 6.1.9 b).

— Final sample volume to\be transported to the lab: at least 1 000 ml or as defined by SOP.

Table 1 — Sample and deliverable volumes for each organism size class

SiZe class Sample volume (1) Final volume (ml)
250 um >1 000, >3 000 recommended 1000
210 pum and <50, im =10 1000
<10 um >10 (may be shared with 210 ym and <50 um |1 000
sample)

6.2 Sample collection device control system

6.2.1 General

Sampling shall be controlled to ensure that representative sampling is achieved, organism mortality is
minimized, and critical parameters are recorded. Controls shall ensure:

— monitoring of differential pressure across filter (per above validation, 6.1.6.3);
— the required sample volume was collected (as can be determined mathematically from flow and

time);
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— the ballast discharge and sample flow rates remain within established ranges needed for
representative sampling.

6.2.2 Parameters monitored

6.2.2.1 Open system parameters

The operation should be continuously monitored and managed to prevent clogging of the plankton net
or filter. If a plankton net is used, ensure that the net does not overflow and that the majority of the net
and cod end remain submerged during sample concentration. If the sensors are capable of logging data
autpmatically, the log interval should be <5 s. Manually recorded data values should be loggeH at <5 min
intdrvals. Parameters logged shall include:

— |sample flow (volumetric or flow velocity);
— |time of sample collection (start, end);
— |sample volume (flow totalizer or by recording the end volume within the sample bin);

— |ballast discharge flow (units consistent with sample flow).

6.2)2.2 Closed system parameters

The operation should be continuously monitored and managed'to ensure differential pressufe does not
exceed and the sample flow rate remains within operational requirements. If the sensors gre capable
of 1ggging data electronically, the log interval should be‘s5 s. Manually recorded data value$ should be
logged at <5 min intervals. Parameters logged shall.include:

— |sample flow (volumetric or flow velocity);
— |differential pressure across the filter;

— |time of sample collection (start, end);

— |sample volume (flow totalizer);

— |ballast discharge flow (units consistent with sample flow).

6.2{2.3 Flow control

The sample collectionvdevice shall provide both an isolation valve and a sample flow contro] valve. The
isolption valve shall'allow the sample collection device to be isolated from the main ballast|piping and
sha|l be operated in either the fully open or fully closed position; the valve position shall be visibly
indicated. The/’sample flow control valve is used to ensure representative sampling is condycted at the
isolfinetig.to sub-isokinetic flow velocities as defined by the measurement requirements. A spmple flow
confrol'valve located upstream of a concentrating filter or plankton net shall be a diaphragm|type valve
to miinimize organism mortality.

Monitoring of sample flow shall utilize an in-line flow meter. Flow meters shall have an averaging of
no more than 5 s. Those installed upstream of a concentrating filter or plankton net shall be of a non-
contact type (e.g. magmeter). Open systems shall locate the flow meter upstream of the plankton net
or filter, while closed systems may monitor flow either upstream or downstream of the concentrating
filter.

The motive force for the sample flow may be provided by pressure differential or by a sample pump.
Only a diaphragm, positive displacement pump, or other type validated to minimize organism mortality,
may be installed upstream of a concentrating filter or plankton net. Suitable piping or hoses shall be
used to return flow to the ballast piping return port or other suitable location.
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6.2.2.4 Main ballast flow rate

The following should be considered for obtaining the main ballast flow rate:

The samp

the ballast water management system flow meter can be observed to obtain the main ballast flow
rate;

a sample probe mounted paddle wheel may be used;

the sampling team can supply an external flow meter (e.g. ultrasonic) and use it to obtain the ballast
flow rate (follow manufacturer specifications on where/how it is installed);

the shjp’s ballast control system may be used to supply ballast flow data.
i

ng team should understand and describe the limitations (e.g. min/max flow)capadity)

to account| for uncertainties of the main ballast flow measurement technique and any,impact on

representativeness of the sampling event.

6.3 Sar:I:le transfer piping
Sample tr

sfer piping connects the sample probe to the sample collection-dévice, and, in some calses,

returns the processed water to the ballast discharge pipe. Sample transfer piping may include hoth
hard piping and hoses. A flow meter installed in the transfer piping shall be installed according to|the

20

manufactl.:['er’s instructions. The following shall be considered.

All cofpnections, plumbing and hoses shall be compatible with ballast water and should haye a
pressure rating that follows applicable ship classification society rules.

The copnection between the sample probe and the sample collection device isolation valve shall be
hard pjiped (rather than connected via hose). Hose gray be used downstream of the isolation valve.

All wefted parts for sample collection (e.g. sample probe, filter, sample container) shall be made
from rhaterials that are not toxic to the organisms of interest (e.g. copper alloys or polyurethdnes
should be avoided).

The dipmeter of transfer piping (or hoses) in areas upstream of the sample collection device shquld
be equfal to or greater than the nominal diameter of the sample probe to prevent increases in flow
ahead of the sample cpllection device.

The transfer piping shall be.fitted with a means for cleaning, inspecting, and flushing with pro¢ess
water ppefore use, and this’process should be well practiced and verifiable by the sampling t¢am
prior tp sampling. Thetransfer piping shall be checked for leaks during this operation, and all ldaks
stoppgd prior to the’sdmpling operation in accordance with SOPs.

Transfer piping'shall have an air bleed located at the high point(s) in the system (closed system).

The sample probe shall be isolated from the sample collection device (and transfer piping) by mdans
of a vajvethat indicates its position (open/closed).

Connections to the return port shall be isolated from the sample collection device and transfer
piping by means of a valve that indicates its position (open/closed).

The sample transfer piping shall be as short as possible and obstruct pathways or walk ways to the
smallest degree possible. Anyone in the area of sampling should be alerted to the ongoing operations
and to possible trip hazards.

Appropriately sized gaskets and gasket materials should be used in instances where gaskets are
needed (i.e. flange connections). The hardware for assembling flanges to the sampling device and
sample transfer hoses (bolts, washers and nuts) should be brought on board by the sampling team
and should be the appropriate size to match the flanges used in the sample transfer piping (i.e. the
diameter and length of the bolt should be correct for the flange pressure rating).
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The use of threaded fittings should be avoided because of their susceptibility to leaking, but, if used,

they shall have the proper thread sealants applied.

If hoses are used in the sample transfer piping, they should attach to the pipe sections through the

use of proper hose fittings.

Handling and identification of the sample

Sample handling

provides
detqils on sample containers, identification, preservation of samples for biological evaluadl(:n, sample

Gel}eral sample handling procedures shall be conducted as specified in ISO 5667-3, whi

trapsport and storage.

The

7.2
Sa

facrﬁ
a)
b)

c)

following material are required:

pre-labelled sample containers;

pen or marker;

chain-of-custody (CoC) forms;

disposable gloves;

waste bucket;

lint-free, disposable wipes (e.g. Kimwipes®1);

alcohol wipes [70 % isopropyl alcohol (IPA), onequivalent];
insulated container;

frozen icepacks;

packaging material.

Sample identification

ple containers shall be pre-labelled with laboratory tape, label gun tape, or waterproof
itate handling and-processing:

tape and labels shall be adhesive-backed and not easily or accidentally removed;

tape and~label surfaces shall be markable with a pen or marker and resist ink sm
bleeding;

the sample record shall include the following data to be recorded at the time of sampling

tickers. To

baring and

1) sample identification code and date,

2) sampling start and end times,

3) source (ship name and IMO number),

4) sample type (210 pm and <50 um, 250 um, or indicator microbes),
5) volume,

6) concentration factor,

1) Kimwipes® are an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

© IS0 2022 - All rights reserved
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7) identification of sampling personnel,
8) residual chemical signature [i.e. if residual total residual oxidant (TRO) was measured],

d) the sample label shall have all prompts for all critical data to be recorded at the time of sampling
including:

1) sample identification code and date,

2) source (ship name and IMO number),

3) sa plp type (>10 pm and <50 pm_ >50 pm_orindicator mirrnhpc)

4) copcentration factor;
e) sterilized sample containers should be marked (e.g. with autoclave tape) to indicate sterility;

f) if a negyitralization agent is pre-added (see 7.3), its identity, concentrations, volume;.and expirafion
date should be indicated on the sample label.

7.3 Neufralization agents

A neutralifation agent, such as sodium thiosulfate, may be pre-added t6)the sample containers fs a
concentrated solution. This step is relevant for samples where TRO-is. measured. The neutralizafion
agent stops the biocidal or biostatic activity of the residual oxidants;

Neutralization agents may be pre-added to an empty, cleaned sahiple container, but should not exdeed
10 % of the sample volume. The neutralization agent should-be filter- or heat-sterilized for bactdgrial
samples. The neutralization agent should be appropriate for'the chemical being neutralized.

The follow|ng shall be considered related to the neutralizer pre-dosed in collection containers:
— aneutralizer may be included;

— the regidual chemical dose shall be measured and recorded (i.e. measure the residual TRO pf a
sodiumh hypochlorite system);

— the nefitralizer shall only be used-in‘sampling of systems where a residual chemical may be present
that cgn affect organism mortality within the sample (i.e. oxidant type BWMS);

— the nefitralizer chemical shall be appropriate to the type of chemical reaction being applied to|the
ballast water (e.g. sodiumrthiosulphate in a sodium hypochlorite BWMS treatment operation);

— the comcentration efnéutralizer shall be set up such that it does not cause adverse treatment effgcts
to the|organisms\within the sample (shall determine concentration and cite references for how
neutraflizer chemicals do not hurt organisms).

7.4 Fillipgthe container

Whole water samples from the sample collection device are likely be collected into a container at a
valve spigot or a connected hose. The exterior section of the spigot or hose that can come into contact
with the sample container shall be wiped with an alcohol wipe (70 % IPA or equivalent) to minimize
bacterial contamination, should the spigot or surface contact the inside of the container.

Prior to sample collection, the sample flow rate shall be adjusted to the target value per the measurement
requirement (4.3.2). The sample stream should be diverted to a waste bucket, with a minimum of 1 1
volume and duration of 2-min sample flow. Sample containers may be filled once the flow rate is set and
atleast 11is discharged.

To reduce the risk of sample contamination, the containers shall be:

— kept closed until the time of sampling;
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— opened only during the duration of filling.

Personnel handling the sample shall wear disposable gloves. For bacteria samples, personnel shall
wipe the gloves with an alcohol wipe (70 % IPA or equivalent), allowing the liquid to evaporate prior to
opening the container. The sample container shall be opened and placed into the flow stream, such that:

— sample water flows down the sides of the container, held at a slight angle;
— fluid agitation (caused by splashing and bubbling) is minimized.

ere

The filling procedure can affect the gas exchange with the atmosph
int e daao ot o a3 o S ordo o fo oo o PN P GOV - LT C T P
formation.

Onde the sample level reaches the fill line, the sample flow shall be stopped, and the contain
from the flow stream, capped and dried with a lint-free wipe. The analyst shall note the s3
and end times on the container and record other information as needed in samplelogs. Mult
may be filled sequentially from the flowing water, but only one sample container shall be ¢
timp.

Directly sampling the flow stream is recommended, but it may be nécgssary to collect thg

and keeping the flu
s—eas—exehange—and aerosol

id stream

T removed
mple start
ple bottles
pened at a

sample in

a sgcondary vessel, such as a beaker or graduated cylinder, priorito"filling the sample c

tainer. To

maintain sample integrity, all materials in contact with the sample water shall be well-cleane(, sterilized

(for
par
and
san
can
cled

be performed by covering, then inverting the vessél; swirling the vessel; or mixing the w
n and sterile bar.

7.5 Sample storage

Fill
and
ves
the

bd sample containers shall be checked to ensure that the labelling and identification i
correct. If sample containers may;be inverted during storage or transport, the neck ang
bel shall be sealed with Parafilm®32) wax or equivalent, pulled tightly around the circun
gap between the neck and the'cap of the vessel.

Sanpple containers shall be.stored in an insulated box to minimize temperature fluctuati
storage and transport. Itepacks are used to keep the insulated container temperature flucty
thah ambient temperatures, as insulated container temperatures generally slow biologica
Intdgrnal temperatures shall be maintained in accordance with the sampling team’s SOPs. Sa
be placed upright-and secured from movement within the insulated container by placing 1}
packaging material in the open areas. The time to transport and hold samples prior to an
enspre analysis occurs within the sample hold time specified by the SOP.

bacterial samples), and rinsed three times with sample water. Rinsing can be perfofmed for a
Fially filled vessel by tilting and rotating the vessel. Trarsfer of fluids shall minimize confamination
gas exchange (as above). If only a portion of entire-volume of the vessel is transferr¢d into the
ple container, the vessel water shall be homogenized prior to filling the sample contdiners. This

ater with a

S complete
| cap of the
hference of

pns during
ations less
activities.
mples shall
cepacks or
hlysis shall

7.6| cEhain-of-custody

A chain-of-custody (CoC) form shall be included with each set of samples and for each insulated
container containing samples. The CoC form identifies the samples within the containers and provides
basic information about the samples (number of containers, volume, analysis, sample location, date and
time). The sampling personnel shall verify the information is complete and correct, then sign the CoC
forms (one is included in the sample container; a duplicate is for records). The personnel accepting the
CoC form, if different than the initiator of the form, shall verify its information then sign the document.

2) Parafilm® is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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7.7 Transport

Insulated boxes for sample containers shall be closed and sealed during transport, and labelled with
information including: the contact information for the project personnel, the nature of the samples
(“shipboard water samples”), and any notifications required by shipboard or port authorities. The
insulated container shall also indicate that it is “not for food” and “not harmful chemicals”. The person
in custody of the samples shall keep them secured in the insulated container, which shall be kept out
of direct sunlight and temperature extremes. Transport to the receiving facility for analysis shall be
direct, if possible. The receiving facility or analyst shall be alerted to the estimated time of arrival and

the contents of the insulated container. Upon receipt, the receiving personnel shall review the CoC form,
Verify its information then sign the form
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Annex A
(informative)

Example configurations of sample collection devices and ballast

piping connections

Thi

The
pre
apl

b)

The
coll
pre
org

An
dev|
Int
san

d)

A ¢
dis(
disq
por

Open system

sample water in an open system (Figure A.1 and Figure A.3) is exposed to the ambient (at
Esure conditions after leaving the sample transfer piping, such as when concentrating o
hnkton net.

Closed system

sample water in a closed system (Figure A.2 and Figure A.4) is fully contained within
bction device and interconnecting piping and typically eperates at higher than a
Esure. Such apparatus commonly uses a filter installed inside of a sealed housing to d
hnisms in ballast water.

Open loop configuration

bpen loop configuration (Figure A.1 and Figure*A:2) directs the water leaving the sampl¢
ice (filtrate) to the ship’s bilge, other holding‘tanks, or another suitable location, e.g.

pling event.
Closed loop configuration

osed loop configuration (Figure” A.3 and Figure A.4) returns the filtrate water to

harge pipe via closed piping A closed loop configuration may require a booster pumyg
harge pipe restriction to(create the differential pressure required to return water via
.

5 annex 1llustrates possible configurations of the sample collection devices discussed in 6.1

=

mospheric)
ganisms in

the sample
mospheric
oncentrate

p collection
overboard.

his case, crew should be consulted about the' disposal of the filtrate in the planning stdges for the

the ballast
or ballast
the return
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Figure A

.1 — Open system with disposal of filtrate to ship-drain via open loop configuratign

Figure A.2 — Closed system with disposal of filtrate to ship drain via open loop configuration

26
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Figure A.3 — Open system with filtrate pumped back to ballast discharge line via clgsed loop

configuration

g

-
2

Figure A.4 — Closed system with filtrate pumped back to ballast discharge line via closed loop

© IS0 2022 - All rights reserved
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Annex B
(informative)

Shipboard sample collection worksheet

This annex provides a template for recording the information necessary in shipboard sample collection.

Shipboard sample collection worksheet

—————————————————————— SHIP AND PERSONNEL --——-—-——————————————
Name and{IMO number of ship: Sample label code for ship:
End use of|data (e.g. PSC, ship/owner, Location of ship: ,<\ )
Research, kype approval, other (specify): {-\'\
Sampling ¢rganization: Sample collection dates:
Sampling team lead: Email: i 6\ )
Office phohe: Mobile phone: (\<<
Sampling feam members:
Ship-crew
Ballast engineer/POC: (}\V
Chief matg:
Other (ID fole): o
O
&

POC = Poinft of contact; PSCy="Port State Control.

28
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SHIP BALLAST WATER MANAGEMENT SYSTEM

BWMS manufacturer:

Type approval Administration, certificate no.

BWMS model: O Filter O ECO UV
O Other treatment:
Ballast pipe O mm O inch

nominal diameter:

Sarpple port location:

O in-line OJ 45° O 90°
0 1SO 11711-1 compliant

O Entry required to explosion ‘proof are

[Y)

Refurn port location:

Digtance to nearest

poyver outlet:

\
,\'\
-O

voltage / current / frequency (Hz or DC):

O 3 phase Q\‘O

EC F Electrochlorination, UV = Ultraviolet

Required personal protective equipment (PPE)

O hard hat [ steel toe shoes [ hearing protection ‘E¥safety glasses

O O

© IS0 2022 - All rights reserved
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ORGANISM (org) ANALYSES BY SIZE CLASS

>50 um

ON/RO<10 orgm3 [ =10 org m3
O Taxonomy [ (Specify):

>10 pm and <50 pm

ON/R O <10 org ml'1 [0 210 org ml1
I Tqynnnmy OMPNIOIPAMI[ ('hlnrnphyl] a

[ mortal stain: [ vital stain:
LI (Specify):

Indicator microbes

O N/R O HPC O(Specify):

O vibrio method: O E. coli method: /\'\
[0 Enterococci method: [ (Specify): . '\'\
Neutralizgtion ON/R
[ Chemical and dose:
Other testp or specific analyt- | (Specify): -

ical requir

ements

&

Most probable number; PAM Pulse amplitude modulat

WATER CHEMISTRY-ANALYSES

jon;

N/R = N¢t required; MPN =

HPC = Hetgrotrophic plate count.

O DocC |OpoCc OTOC OTSS

[0 Temperdture O pH [ Salinity

O

O

Other tests or specific analytical requirements (specify)
30
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Duration of sample collection: Minimum
Expected discharge flow rate (min/max):
Total volume to be discharged:

Minimum volume to be sampled:

1SO 11711-2:2022(E)

O Jample discharge from specific ballast tank. Tank ID(s):

Uptpke location of ballast water (specify or N/A):

SAMPLING REQUIREMENTS ————————————————
_______________ (min) Maximum (max)
/ (m3h1)
(m?)
(m3)

\

Sample type
. Minimum collection | Number of replicate Minimum number s ibsamples
(X out box if not re- volume samples o be analysed per(replicate
quired) \OJ
O 350 um (m3)
0 310 pm and <50 um )]
O iphdicator microbes? 1))

O water chemistry 2

(D

a  |Indicate “WWSS” (for whole water sub-sample) if indicator mricrobe and water chemistry samples are to b
fromh a 210 pm and <50 um whole water sample volume.

subsampled

OtHer sampling requirements or informatiow|specify)

© IS0 2022 - All rights reserved
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Sample probe inner diameter:
Sample probe serial number:

Sample hose serial number:

Sample col
Sample col
[sokinetic

Isokinetic

0,25 x isokiinetic sample probe flow at minimum ballast rate:
Target minimum sample probe flow:

Target mayimum sample probe flow:

Target coll

SAMPLE COLLECTION EQUIPMENT

O mm

[ clean for use

O clean for use

lection device serial number:

O clean for use

ection filter bag/net serial number:

[ clean for use

ample probe flow at maximum ballast rate:

O m-s! Odsmin-}

ample probe flow at minimum ballast rate:

O m-si [EM:min~?!

Chm-s~1 O I'min?!

pction time: min

Other equjipment identifiers or information (specify)

32

O m-s! O I'mingt

O m-s~1 O lkmin~!
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