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Foreword

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 1SO
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-governm nnfnl' inliaison with IQ(\’ also take pnrf inthe work 1SQO collaborates r\ln:nl\/ with the International

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft Intermational Stanflards
adopted by the technical committees are circulated to the member bodies for voting’-Publication g4s an
International|Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of gatent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15314 was prepared by Technical Committee ISO/TC 61, Plastics, Subeommittee SC 6, Ageing, chemical
and environmental resistance.
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Introduction

Plastics are often used in outdoor applications where they are immersed or partially immersed in water. In some
cases, materials made from plastic are designed to float on water. In others, plastic articles that are discarded
end up as floating debris. In addition to the effects of sunlight and heat, plastic polymers or products exposed in
marine envrronments may be subjected to hydronsrs water absorptlon extraction of stabrIrzers erosion by
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ql Weatherlng exposures conducted in accordance W|th ISO 877 Therefore a separate
ssary to define procedures that realistically and consistently stress plastic materials incthe s@me way that

would be in products used or discarded in marine environments. This International Standa
procedures for the exposure of plastic materials in the same way as they could pe*when ug
bnments.

p are four primary reasons why the rate of degradation of plastics exposed-at sea can be diffe
b same plastic exposed on land!1]

Kposure in moist conditions is known to accelerate degradation of .Seme polymers — smal

abilizing additives;

fferences in heat build-up between plastics exposed in \water or on the surface compare
Kposed on land;

e action of microorganisms that may shield the plastiec-from UV radiation or may enhance bi
focesses;

e action of macroorganism settlements that can‘produce disfigurement of surfaces.
pssential to establish appropriate expasure procedures in order to properly assess the pe

cs used in marine environments, and.to,evaluate how long plastics discarded as litter will per
bnments.

simulated in
standard is

rd describes
ed in marine

ent from that

| amounts of

bsorbed water may act as a plasticizer, increasing accessibility @f the matrix to oxygen, or npay leach out

d to plastics

bdegradation

rformance of
Bist in marine

© IS0

2004 — All rights reserved


https://standardsiso.com/api/?name=63f51842021fbd48c72c7b000b1b4441



https://standardsiso.com/api/?name=63f51842021fbd48c72c7b000b1b4441

INTERNATIONAL STANDARD
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Plastics — Methods for marine exposure
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mens are partially immersed and method C covers exposures where specimens’ ar

" marine floating exposure is expected to be accelerated relative to thatf regular plastic ma

hethods described.

properties that may be used to evaluate changes in plastics subjected to marine exposure.

results is given in ISO 4582.

ormative references

ding any amendments) applies.

91, Plastics — Standard atmospheres for conditioning and testing

International Standard describes three methods for the exposure of plastics in a maring, environment.
bd A covers exposures where specimens float on the surface, method B covers_.exposures where

completely

rsed. Although intended for marine (salt water) exposure, the methodology mighti\be used|with outdoor
ish water and fresh-water exposures as well. Direct weathering of plastics on land.is described in ISO 877.

bd A is particularly applicable to enhanced-degradability plastics where~the environmental degradation

erials.

nternational Standard specifies the general requirements for the apparatus, and procedures|for using the

More specific

nation about methods for determining the changes in_properties of plastics on exposure and reporting

following referenced documents are ‘indispensable for the application of this document. For dated
ences, only the edition cited applies.'For undated references, the latest edition of the referenced document

rt 1. General

Small tensile

ISO 293, Plastics — Compression moulding of test specimens of thermoplastic materials

ISO 294-1, Plastics/~-njection moulding of test specimens of thermoplastic materials — Pa|
princ|ples, and moulding of multipurpose and bar test specimens

ISO 294-2, Rlastics — Injection moulding of test specimens of thermoplastic materials — Part 2:
bars

ISO y, 94 3, P:aot;uo - :I Iijt;Ull IIIUU:d;I IH Uf tcat DPCL;;IIICI 15 Uf thCl IIIU'J:Clat;\.r IIICltCI |a=a - Pout 3

ISO 295, Plastics — Compression moulding of test specimens of thermosetting materials

Small plates

ISO 877, Plastics — Methods of exposure to direct weathering, to weathering using glass-filtered daylight, and
to intensified weathering by daylight using Fresnel mirrors

ISO 2818, Plastics — Preparation of test specimens by machining

ISO 3167, Plastics — Multipurpose test specimens

ISO 4582, Plastics — Determination of changes in colour and variations in properties after exposure to daylight
under glass, natural weathering or laboratory light sources
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3 Terms and definitions

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

3.1
control

(weathering) a material which is of similar composition and construction to the test material, and which is
exposed at the same time for comparison with the test material

NOTE An example of the use of a control material would be when a formulation different from one currently being used is
being evaluated. In that case, the control would be the plastic made with the original formulation.

3.2

file specimegn
portion of the material to be tested which is stored under conditions in which it is stable,,and is use

comparison
4 Princip

4.1 Gener

Replicate sp
immersed in
removed frorf
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otherwise sp
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the other con

etween the exposed state and the original state
le

Al

bcimens of the appropriate size and shape are exposed floating on the surface of water, pa
water or completely immersed in water. After the prescribed exposure interval, the specimer
h the water and tested/examined for changes in chemieal, physical and/or appearance prope
he specimens may be tested for the type and severity of microbial growth or biofouling. U
bcified, test specimens are exposed in an unstrained state.

b intervals at which the specimens are tested/examined are typically defined in terms of a
P. In some cases, however, the exposure interval may be expressed in terms of the total so

ditions of exposure.

4.2 Significance

The relative

because of
tidal action a

durability of materials\in’ marine exposures can vary depending on the location of the exp
ifferences in ultraviolet radiation, ambient air temperature, water temperature, microorgan
d contaminants-in-the water. Therefore, it cannot be assumed that results from one exposur

d for

rtially
s are
rties.
nless

given
ar or

et radiation dosage. The climatic conditions are monitored during the exposure and reported with

hsure
isms,
B ina
veral

gult in
asons

g and

should always be con5|dered in relation to the characteristics of the exposure site. Because of year-to-year
climatic variations, results from a single exposure test cannot be used to predict the absolute rate at which a
material degrades in marine exposures. Several years of repeat exposures are needed to get an “average” test

result for a gi

ven location.

It is strongly recommended that at least one control material be part of any marine exposure evaluation. It is
preferable to use two control materials, one with relatively good durability and one with relatively poor durability.

This International Standard covers plastic materials in film, sheet, laminate, monofilament, fibre, rope or netting
form. This includes, but is not limited to, packaging films, fishing gear, monofilament fibres and ropes.

When filaments, fibres, ropes or netting are exposed, it may be appropriate to apply a stress or use weights

during expos

ure to give a more realistic estimate of performance in actual service.
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When marine exposures are used to evaluate enhanced-degradability plastic material, a comparable material
not formulated for enhanced degradability might be used for comparison. The test results can then be used to
obtain the rate of breakdown of the enhanced-degradability material relative to the other material. For most
enhanced-degradability materials, particularly the enhanced-photodegradability materials, the time to
embrittlement (reduction of ultimate extensibility to < 2 %, and therefore failure of the material) is only a few
months of exposure. Therefore, the test results will depend heavily on the time of year the exposure is
conducted.

For materials that are intended to have enhanced degradability, it is important to evaluate the degraded material
after exposure to determine whether it is biodegradable.
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tant to select a test site where the incidence of microorganisms and biofouling ‘species is rel
found. This allows the exposure to be completed in a relatively short timeg

equirements for apparatus

General requirements
s otherwise specified, the test site selected shall be free from oil contamination, with no vis

sure raft shall be placed at a location that has a depth of at least 1 m at low tide. Care sha
e that no shadows from nearby structures ot @ther obstructions fall on the exposure raft
ting racks.

Contaminated sites may be used to assess.the effect of specific contaminants or environments.

rials used to construct the exposure’raft and racks shall be resistant to corrosion and not in
minate the specimens being exposed. Unless otherwise specified, use nonmetallic fasten
mens to the exposure raft~and racks. Use of plastic pipe components for exposure f

consfruction is recommended.

5.2

The 1
attac
rack

move
mem

Requirements for-method A, floating exposure

loating rack shall be constructed of heavy-duty plastic pipe material that is not susceptiblg
, and with. @’sufficient number of floats to ensure that the rack will not sink. Securely anchg

ments;-Position the floating rack in a location where the water depth is at least 1 m at low ti
bers of the rack shall not provide backing or support for materials exposed on it. Figure 1

show

aaaoarapnhical loeationwhara tha tact \wac carriad Aot Marina
P CattioH— e retHete St waS—ear e a—out—rvratth

weathering

bure test sites should be chosen on the basis of the geographical region in which the plastie|products are
led to be used. Selecting a location with high levels of solar radiation and a high ambient tgmperature is
hmended when high rates of breakdown are desirable in comparative studies of several differgnt materials.

plastic materials expected to undergo enhanced biodegradation (of any of theif ‘scomponentg), it might be

tively high all

ible sheen of

eum oil on the water surface, and free from any chemical influx from land-based sources of pollution. The

| be taken to
Dr specimen-

feract with or
ers to attach
aft and rack

to microbial
r the floating

and ensure that specimens are always in contact with the surface of the water, regardgless of tidal

le. Structural
is a diagram

ng-a typical floating rack. used for method A. that is made from 15 mm to 25 mm diameter p

astic pipe.

© IS0

2004 — All rights reserved


https://standardsiso.com/api/?name=63f51842021fbd48c72c7b000b1b4441

ISO 15314:

2004(E)

Dimensions in metres

e ——

0,5
VIR /TN /TN
| |
| |
| |
| | -
| |
4/ 4/ 4/ 3
1 2
A
|
Key
1 T-fittinds for plastic tubing [the use of non-corroding bolts (brass.or stainless steel) in addition to gllie is

recominended for all joints]
2 15 mm|to 25 mm diameter heavy-duty plastic tubing
3 foam flpat connected to frame using a plastic pipe that passes through the float (the use of three or more flo

recom

Figure 1 4 Diagram of typical test rack used far_floating exposures conducted in accordance w

5.3 Requi

Attach the tgst rack to a securely anchored floating raft to maintain the correct position in the water. {
minimum anfount of decking on the raft to ensure maximum exposure to sunlight of the surface of thg
specimens. The exposure rack shiall allow vertical installation of specimens and shall be positioned so th

prevailing tid
ensure that

specimens.
diagram of

least 0,5 m frlonithe structural elements of the raft.

hended for a 4 m rack)

méthod A

ements for method B, partial-immersion exposure

bl currents move.parallel to the test specimen surface. Install racks to allow height adjustm

he minimum distance between the edges of adjacent specimens shall be 15 mm. Figure 1
typical rack used for method B. This rack would be attached to a floating raft at a distance

ts is

th

se a
p test
ht the
bnt to

pproximately one-half of each specimen is immersed and one-half is above the surface ¢f the
water. The mjaximum deviation from vertical of the lowest end of a test specimen shall be 20°. The min
distance betwween adjacent rows of specimens shall be 30 cm, measured from the surface of the

mum

test
P is a
of at

NOTE Placement of the exposure rack in accordance with methods B and C for flow of prevailing tidal current, and with the
exposed face of the specimens oriented toward the equator, will ensure maximum exposure to sunlight.
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Dimensions in metres
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5.4
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6.1

\

15 mm to 30 mm diameter heavy-duty plastic tubing with series of regularly,spaced holes for mountin
surface of water

15 mm to 30 mm diameter heavy-duty plastic tubing with series of regularly spaced holes near top fa
floating raft and for adjusting specimens to appropriate immersion depth

e 2 — Diagram of typical rack used for partial-immersion exposures conducted in accoj
method. B

Requirements for method C, shallow-immersion exposure

h the test rack to a securely anchored-floating raft to maintain the correct position in th
sure rack shall allow vertical installation of specimens and shall be positioned so that the p
nts move parallel to the test specimen surface. If the exposure rack is constructed of metal, te
be electrically isolated from the.rack. The exposure rack shall allow immersion of specimens
5t 0,3 m, but no more than 3-mxThe minimum distance between the front face of a specimen

parest specimen shall be60-mm. The minimum distance between the edges of adjacent spe
mm. Figure 3 is a diagram of a typical rack used for method C. This example provides for tw
mens.

est specimens

Formsand preparation

The

0 specimens

r attaching to

rdance with

b water. The
fevailing tidal
5t specimens
to a depth of
o the back of
cimens shall
D rows of test

ent durability.

Therefore the method used for spemmen preparat|0n shall be agreed upon by the mterested partles and should
preferably be closely related to the method normally used to process the material in typical applications. A
complete description of the method used for preparation of test specimens shall be included with the test report.

The dimensions of the test specimens are normally those specified in the appropriate test method for the
property or properties to be measured after exposure. When the behaviour of a specific type of article is to be

deter

mined, the article itself shall be exposed whenever possible.

Label all specimens with an identifying code. It is recommended that this label be engraved or indented into the
specimen. Writing on the specimen can be obliterated with exposure and therefore is not useful for specimen
identification after exposure. If specimens are too small or too fragile for engraving or indenting, mark a
separate tag and attach to the specimen in such a manner that it does not interact with the specimen or shield
it from exposure.
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Dimensions in metres

N W

\ N\

=0,3

Key

1 15 mm

2 surfaceg

3 15 mm
floating
specim

Figure 3 —

If the materia
another raw §
exact shape
measuremer
a larger shee
specimens.
ISO 294-3, IS

Unless othen
larger piece
measuremer
sample. Fou
ultimate exte

1

3,0
1,8

AL

|'|:.””w,“ ED

to 30 mm diameter heavy-duty plastic tubing with series of regulatly*spaced holes for mounting specin
of water
to 30 mm diameter heavy-duty plastic tubing with series of ¥egularly spaced holes near top for attachi

raft and for adjusting specimens to appropriate immersion depth (there can be more rows for atta
ens as long as immersion depth complies with requirefments of method C)

Diagram of typical rack used for shallow-immersion exposures conducted in accorda
with method C

| to be tested is an extrusion- or moulding-grade polymer in the form of granules, chips, pell
tate, specimens to be exposed shall’be cut from a sheet produced by the appropriate method
and dimensions of the specimens will be determined by the specific test procedure use
t of the property of interest.(The procedures used to machine or cut individual test specimeng
t or part may affect the results of property measurements and hence the apparent durability
For preparation of teSt)specimens, procedures described in 1SO 293, 1SO 294-1, 1SO 2
bO 295 and ISO 3167 have been found to be satisfactory.

wise specified) individual test specimens used for property measurements shall not be cut

that havebeen exposed. However, in the case of plastic flm specimens intended fqg
t of tensile properties, the test specimens (strips or dumbbells) shall be cut after exposure
ing on_the edges of pre-cut specimens during marine exposure may introduce an error i
nsion values measured using such specimens. However, the effects of any cutting or mack

ens

hg to
thing

nce

pts or
. The
d for
from
Df the
94-2,

from
r the
bf the
n the
ining
from

operation on

the)properties of individual test specimens may be much larger when the specimens are cuf

a large piece after exposure. This is especially true for materials that embrittle on exposure. Follow the
procedures described in ISO 2818 for preparation of test specimens by machining.

When test specimens are cut from an exposed sheet or larger part, they shall be taken from an area that is at
least 20 mm from the fixture holding the material or from the exposed specimen edges. In no circumstances
shall any material be removed from the exposed face during test specimen preparation.

When comparing materials in an exposure test, use test specimens that are similar in dimensions and exposed

area.

When exposing thin or fragile specimens using method B or method C, clamp the specimens between the two
halves of a frame and attach the frame to the test rack. Figure 4 is a diagram for a typical specimen-mounting
frame. Use non-corroding materials to construct the frame and non-corroding fasteners to clamp the two frame

© 1SO 2004 — All rights re
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halves together. Select materials for frame and fasteners that will not interact with the test specimens. Typically
the thickness of materials used for the frame halves is 3 mm to 5 mm.

Dimensions in centimetres

Key

Figu

6.2

[e] [e] o
©
o \D
(o] o
N
mMm
1/1—0 o
(o] (o] o
53
20

fasteners made of e.g. brass to bolt the frame halves together)

pical values.

e 4 — Typical frame section used to clamp fragile test specimens for attachment to rag
method B and method C exposures

Number of test specimens

The pumber of test speCimens for each set of test conditions or exposure period shall be that sp

appre

NOTH
twice
the m

priate test method for the property or properties to be measured after exposure.

For thedetermination of mechanical properties, it is recommended that the number of exposed test
that required by the relevant International Standard (due to the large standard deviation known to occu
bchanical properties of “weathered” materials).

regularly spaced holes for bolting two frame halves together to lock test specimens in place (use fpon-corroding

ks used for

ecified in the

specimens be
I in measuring

If the

tact manthoad oad £ + | + rtha el Ay Af tacot g t b
ST MCTOU—OSCU— 0T PTopPCity  rcasSarTmeTt GOCS MU SPCCiTy  tniC— oot U tC ST opC\J'menS (0} e

exposed, it is recommended that a minimum of three replicate specimens of each material be prepared for each
exposure stage.

When destructive tests are used to determine the properties being measured, the total number of test
specimens required will be determined by the number of exposure periods used and whether unexposed file

speci

mens are tested at the same time as exposed specimens.

Control materials that are similar in composition and construction and which have known durability should
preferably be included with each exposure test. It is recommended that control materials known to have
relatively poor and relatively good durability be used. Control materials are used for the purpose of comparing
the performance of the test materials with that of the controls. Before laboratory-to-laboratory comparisons are
made, it is necessary for the control materials to be agreed upon by all interested parties. The number of

speci

© IS0

mens of the control material should be the same as that used for test materials.
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Retain a supply of unexposed file specimens of all materials evaluated.

When destructive tests are run, ensure that sufficient file specimens are retained so that the property of interest
can be determined on unexposed file specimens each time exposed materials are evaluated.

6.3 Storage and conditioning

If test and/or control specimens are cut or machined from larger pieces, they shall be conditioned, after
preparation, in accordance with 1SO 291. In some circumstances, it may be necessary to precondition the
sheets prior to cutting or machining to facilitate specimen preparation.

When using ]ests to characterize the mechanical properties of the materials being exposed, specimensshgall be
appropriately| conditioned before all property measurements. Use the conditions described in 1S©291f The
properties off[some plastics are very sensitive to moisture content, and the duration of conditioning may nded to
be longer than that specified in ISO 291, particularly where specimens have been exposed to.climatic extrgmes.

File specimeps shall be stored in the dark under normal laboratory conditions, preferably in‘one of the stapdard
atmosphereq given in 1ISO 291.

Some materials will change colour during storage in the dark, particularly after Weathering. It is essentigl that
colour measyrement or visual comparisons be carried out as soon as possihleafter exposure once the exposed
surface has dgried.

7 Procedure

7.1 Generpl

The conditiops and procedure for the exposure depend-upon the particular method selected. Refer diregtly to
the specific ipstructions for method A, B or C, as appropriate.

Attach the specimens to the exposure rack in, accordance with the specific procedure for the method psed.
Record on a[diagram the location of each test specimen. Record the date the exposure started.

Depending on the material being evaluated, the length of the intervals at which specimens are removed| from
exposure andl tested for degradation-may be specified in terms of days, weeks, months or years. In the cgse of
exposures thpt last for less than.a.full year, it is particularly important to indicate the date on which the exppsure
was initiated] In exposuresdasting several years, the seasonal effects are averaged out; however, the test
results in thg case of exposures of shorter durations can depend on the season in which the exposurg was
carried out.

radlatlon was recorded. When solar radiant exposure is reported, the onentatlon of the radlometer used for
measurement shall also be reported. Unless specifically required, do not estimate solar radiation using changes
in materials such as fabrics or polymers.

7.2 Specific procedure for method A, marine floating exposure

For lightweight specimens such as plastic netting, films or sheets, wrap one end of the specimen once over a
structural member of the raft and secure it in place with one or more UV-resistant plastic cable ties. Attach the
specimens to the raft member on one edge so that they are able to float freely in the water. With heavier
specimens, use UV-resistant plastic cable ties to attach one or a set of free-floating specimens to the exposure
raft. Except as noted above, structural members of the raft itself shall in no case provide a backing for the
samples exposed on the raft.

8 © 1SO 2004 — All rights reserved
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For specimens likely to fragment during the exposure (for instance hydrophilic foam materials), enclose each
specimen in a bag made of thermoplastic netting. The bag shall be large enough to contain the fully swollen
specimen without restricting it in any manner. The specimen shall be able to move freely within the bag. The
length and width of the bag shall be 30 % larger than that of the specimen swollen with sea water. The mesh
size of the netting used shall be at least 20 mm. When specimens are placed in net bags, attach the bag to the
raft and place the identifying code on the bag rather than on the specimen itself. Periodically examine the bag
for fouling of the netting, which may restrict the free flow of sea water through the bag. If the bags themselves
are fouled prior to completion of the exposure, replace them or clean them carefully, taking care not to damage
the specimens.

Inspect the floating raft at least weekly and clear any debris trapped within the raft, taking care to ensure that the
specimens-arenotcteaned-ortisturbed—Donotattow the-specimens-todry-outforany reasom:

When specimens are removed from the floating raft at the designated test times, carefully-wrap t
or plastic and store away from light until they are tested. Where analysis or enumeration of fouling
anticipated after the specimens have completed the exposure, place the specimens_ ina large ¢

nem in paper
organisms is
ontainer with

fresh
after
expo
expo

water of the same type used for exposure. If it is not practical to place specimens in a conta
removal from exposure, wrap them in several layers of paper towels wetted with the same w
sure. If the colony enumeration cannot be carried out within 24 h after (removal of the spe
bure, place the wrapped specimens in a plastic bag and store in a refrigerator.

liner of water
ater used for
cimens from

7.3 |Specific procedure for method B, partial-immersion exposure

Attach specimens to the exposure rack with at least 15 mm between each specimen. All fastepers used to
attach specimens to the rack shall be nonconductive. Cable bundle straps have proven to be very|useful.

For ffagile materials such as thin films, clamp speciméns between two frames such as describgd in 6.1 and
attach the frame to the test rack.

Install the exposure rack with specimens attached to the floating rack so that a minimum of 40 % of each
specimen is above the surface of the water.

7.4 |Specific procedure for method C, shallow-immersion exposure

Attach the specimens to the expasure rack with at least 15 mm between each specimen. Attach the specimens
to orle side of each exposute rack only. All fasteners used to attach the specimens to the fack shall be
noncpnductive. Cable bundle straps have proven to be very useful.

For flagile materialS.such as thin films, clamp the specimens between two frames such as describ

attac

Insta
more|

n the frame to-the exposure rack.

| the exposure rack with specimens attached so that all specimens are immersed at least
than.3 m, below the surface of the water.

ed in 6.1 and

D,3 m, but no

7.5

Evaluation of specimens after exposure

Note the appearance and/or photograph the exposed specimens to indicate the extent of fouling on the sample
surface upon removal from exposure or from storage.

If any specimens have fragmented during the exposure, particularly those exposed in bags in accordance with
method A, small pieces of the specimen can be used for analyses.

Measure the relevant physical, mechanical and chemical properties of the exposed materials to assess the
extent of degradation. Typical properties used for the purpose include measurement of average molecular
mass, measurement of tensile properties, infrared spectroscopy and measurement of specific gravity of fouled
specimens to assess the degree of fouling.
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If specified, determine quantitatively the fouling colony composition on the specimen surface in accordance with
relevant standards.

Follow the procedures described in ISO 4582 for measuring properties on specimens before and after exposure
and for expressing the change in properties on exposure. Refer to the relevant International Standard for the
specific procedure to follow for measuring particular specimen properties.

If non-destructive testing is used to measure a property of the material being assessed, the property shall be
measured before beginning the exposure. The same property is then measured after each exposure period.
Care shall be taken to make the property measurement after each exposure period at the same position on the
test specimen.

NOTE To mg
calibration sps

If destructive
will be needé
value of the
property can
the exposed
compared.

8 Testre

The test repg

a) acomple

with refeflence to relevant standards;

b)

c)
d)

the locati
the type

if require
e)
f)

9)
h)

if require
the expo
the date

if require
measure

the averg

cimen each time the instrument is used.

testing is used to measure a property of the material being assessed, separatersets of speci
bd for each exposure period. The property is measured on each set of expesed specimens
roperty after exposure may be compared to the value obtained prior to expasure. Alternative
be measured on a separate set of file specimens at the same time as the-property is measur
specimens. The results for the file specimens and from the exposed~specimens can thg

port

rt shall contain the following information:

te description of the test and control specimens,.including composition and method of prepa

pn of the exposure site;

bf water at the exposure site (salt water, brackish water or fresh water);
1, the salinity of the water;

, the pH of the water;

bure method used,;

he exposure was(started and the date the exposure was completed;

d, the solar<radiant exposure, including the wavelengths over which the radiant energy
;

ge temperature of the water at the exposure site;

for expos

nitor the response of the instrument used to measure the desired property, one can test a refererlce or

mens
The
y, the
bd on
n be

ation

was

ures of 60 days or less, the average daily water temperature;

exposure

took place;

if required, the daily maximum and minimum ambient-air temperatures;

if required, the total rainfall during the exposure period;

a complete description of the method used for property determination;

photographs or videotapes is recommended to document fouling, damage or fragmentation);

p) arating of any biofouling, determined in accordance with the relevant International Standards;

10

for exposures of more than 60 days, the average daily water temperature for each week during which the

the results of property measurements made on all specimens, including a reference to relevant standards or

a description of the general appearance, especially of fouling, of all the specimens (the use of sketches,
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