10.

11.

A

AN 4 BB EZE I AR D WFFE S ER 1 ) BRI 265

BB

[E AP ZE B 38 N ENTBRBEAF 22T (LLF INIES) &5, ) IZBIT D [POPs =%V vV HHt
TWEEG B L ORBEEEMEEO R T D EH5E] 1BV T, REFTOIFEHEET=X1
TR B A I HEE T B 72 BREZREL O M I AL o BUBFRTALER | 0 55 70 BEE 0D 3 75
217D,

. FEFTOL

[ SEAJF SR B S8 ik N [E SLER BTS2 (RS T/ NI 6 — 2)

. BT

RIS /NI 1 6 — 2

ENZHFFEBTSIE NENT BRI ZEPTEREE Y A 7 - (e R R VR 20 =

EiEES 029—-850—2906

B, MPEEOBIEFEIZLL2BEREOMNKENH > -5 E%E T, ERETH L6
IREBIZOWTIENIES LD MG A2ER T2 b E T 5,

- AR HELAL

BRBARVENIE SR (BREUEEN ZE=ER)

. URIEHIH

SFAESH1I NGS5 4E3H31HET

. BB AR B

(1) H%EEM ARSI R (WARHROMERSEM (12A29H~1H3H) #&<,
8:30~17:15 (b, IKE#EKI12:00~13:00)
Ff#) 7. 7 5 R
FEEMSE ORI IV RSB E MR HE L H VS0 ET5, 2D
WA FEESN @, AR H. 4 5 H. 3 6 OWEM4E LN &
5o Fio KBIZBT D 5@NEE —ENOE®E H & OEEZFAIE 528, IE
DEZONBRWGEEOIRE @2 H HOHENET 5,

(2) B ¥ 14

B DR

(1) #&E4
L

(2) BERBHELONE
Y O BT EAT D M

- URIE S5 B % T R B ISR AE T D A 2 D

[RE L 7Z2u,

URIE 978 & % W VR 581 XX 6 0%l LOFIZIRET 2 0B 0D R
[RE U720,

EBNRE
BiiiEEIC L2 b0 ET 5,



12.

13.

14.

15.

16.

17.

18.

HABE D B

(1) HiRkESE
REMSHEORRCL Y, IREFBHE 2 4ZESOBBE CHIES Y550 & X, BA
ICHETLIbD LT D,
. AREPIIZEE L OERE (10, 00 0MAZRE) OFELHEELE TS,

(2) FEERFEOBER
TRIE S O HEM T O EREMIZ, 7. (1) ICED I EREESEL-bD L
LTl EHI> bDET D,

AL
oy — BAEL CEERFAMGE, JRE DR &k ORI ICOWTEAL G 5,
Flo. MERICBERME R ORI OV TEEM G2,

W EOHRH

(1) EBEHREEOREN
URGE S B 13 BIAR 1 OB ESHE S E R R T EICITE HH A R L, G & O
BEZITDHDLDET S, B, ARICOWTIL., HREZ T -%. IREEEEEICHRET
HbDET 5,

(2) HioRRRE L E
URE 57 B 13RI 2 O HsRR & s I HIRIM& THEICTEFEAE L, fFEnaS
FOMEREZ T, IREEEEEICRHT 2D LT 5,

BBRILOWE
JRESEEEE L, IRESGBE D14, ORBZZITTIZE EE, HONITIRETTEEE ~ ST 5
bLDLET D,

FEB TS TS EEORN
JRIETCEAEH IR, 156, OWME X T & &id, MO HES T TG HELWIRE CEHEABIRDOE
ZIRESBEEE ~RET DD LT D,

A
FTRHMAH OMRE2 T 214, ICTEDDWEEL NRELETEE N OREHOH 7216, IZEDD
WEEECZLVITYO LD LT D,

YHERITR D BEE L OGS H
(1) JRBITCHTE
(N
K 4
EAh A
(2) JRIE & 15 ALERHH X4 2
(S
K 4
B
(3) JRBEHEMEH
% % [E N 22 BA RS 1R N B L BR B A 2 T 5 i N it
K v &7
B 029—850—2586
(4) HHEMSHE
% % ENZAFZE B R TE NENLER M IEATER IR U X 7 - IR RIS ENT 7R E R
K v i m—
TEAG A 029—850—2906
(5) JRIEJCE G Y3
(S ENTAFFEBRIE N ENSTBR AR ER IR U A 7 - fRFEGEIL  BRIBAEYENFIEE
K 4 FH
TR 029—850—2906



19. Zofh
AR EIZED DR WERXIIEBNEDOEFFEIZOW TR, HBEIZS U CIRE TR & e
MEENEO L, EHDDHHLDETDH,



pafl

/o w5 B SR =F=

A
AN 4 FRERURHRTALB R T 4R D WFFE CER 1 /) BRIE 265

= - 5|

ENT A B 5k N BN BB FSCATIC I 1T D [POPs =& U o Vst 5 E L O B 1 Uenff
FRBOEET HREFEIE] BT, REFTO(EWET=% 1) 7T HHF5E %2 F I HE
T 5720, BEREIOGHTITHE O BT LB L B 2R B OER 217 9,

. EBNE
(1) BRI T DB
(2) HENE T DAL
(3) EHDEEITI T DHIBIHEHS
(4) EfE (1) 205 (3) Ofl, fEEmSE OHRICHEV, BERFEFEZIT O,

. RS - B
LR 3. DEBETOOIC, IKEHBEIILL FOFRMEEZLTHIZ L TWDSE TRITIR L2
A
(1) %
B AL L THhD b,
(2) HilmEeN
falp il (FREEIXCHE4H) OBKEET L L,
(3) BB KL OVEITHIRE
EBZATICNE e AARGECOREBE « SiAEZIIHKER2WETHLZ L,

. B OIREF
EHBAT LMY BEERFICONT, LRACE =FHITEA TIIR S22, HE Lok s ik
PAECTZEE, BTG HEOEREM<Cb D L35,



(B 1)

S
ofn i Hor

%}
4

HEER) s e H | PR3 F e B 5 B H| ¥EBAR
1 H( : :

~ . . ~

2 H(

3 H(

4 H(

5 H(

6 H(

7 H(

8 H(

~— | N [~ [~ N~ N~ [~ [~

9 H(

10 A(

11 A(

12 A(

13 A(

14 A(

15 A(

16 H(

17 A(

18 A(

19 [A(

20 F(

21 F(

2 2 F(

2 3 A(

2 4 F(

25 F(

26 H(

2 7 F(

2 8 F(

2 9 F(

30 F(

~ I~ [~~~ N~~~ [~~~ [~~~ [~~~ [~ |~ [~~~

31 F(

At - - — -

(Frro s H) TR
[ESEAFIE B S 15 N E SLERBEAT 8T
BRELY 27 - fEREREIN
BREIIFENT SRR R

i

St




Y £ A=
(B 2) H IR B Rk S
BEGSF ERE | AT B K 4
\ £k i i iy & i H & | Eik
EHB | M| B | BEH | fEiath YK ) 7 T
BOFR|E & B 4| O E B g | B R ERME| ERE
km H M M km M M km H M
& 5
A8 5 H B ) HERRRUOHERIONT
- G- i LT ENESRRM TS
] L, b, RREIOVTH, H
= D % G Al LTRHA L,
& F M
1) SRS I, @L%&UﬁmA( ,ooom%@f)®%iMﬁk¢éo

1) B ORRADFET 256 %

-
—

O ETHIERET D Z EE2HTF 50Tl R0,

BOTE, AL DS

MR L, ek

‘?Elﬁﬂlj 77%
(=TSR B 78 1R N [E S BR BRI SE T
BRBE D A - fEFEREIR
REEVE R E R

i




T &% =

1 % % FTHMAFEIAIEZRAVEEERREZDKRIEICKRDIET
2 EHBERHHME RMWMER~SMOSF1A3THE
3 EHBREHA FREFIIBEVLTITS>bDET B,

4 H #

EZIHERAREAEIEEFER (LLTF INIEST &5, ) TIX., TESMAEEOECD ICHTH4ERES
BOHFRABEICHTIHEE - REARVCPERLEBRTH~OXEEH) (UT TREEFHEK &L
W3, ) RUBEEDHEUNEEEFAERICHSVT, ITIEZAVEEEHRZ (MT I3axkE
EEHRZI £W0W5, ) ZHERL. BEMHORKHEE (0ECD) OTF R MHA FS A4 U &FICH TR
ZToTW5, EBEE#E®L - H—ICATFT.NIES TERLEEREEAERELRIEREBEICSVTELRE
ZNRBEZERUETEINESHRAT IVENH S,

ZFLTAEETIE, KBUEYVEFLEHIBEEVWE LAV TCRANMIVEEZRAEL. RKEDNDI O
I EfE (Hyalellaazteca) #RWF-IAIIEEEREBZ NIESUSNOHRBREEICEWVTERT 52 & T,
HEBEODZLUMORIEFEITOIELEEDIC, BENARELETEZHEOMNITSIILEEZBMET S,

5 ¥ % R B
NIES ANBEH I S KBMMET IR IBEDNE (LLEAFEHFIVLCH. ZOMMBKEEHME)
ZRAWT, NIES AR OECD ICIRHFATHAIIITIERBERREZDAAI FSAVE (BliR) ITEDE,
(1) ~(2) ITRYEBERET 5. FREAEFRL. AXBORTICH-Y . NESHELEEL+LILGHEE
EIT52&ET 5,

(1) HABRFAEEDEK
JaIEREEABRZDHA LS A VERVEADOITAEERFA. HRYEOSNAE. AERHK
RUu#Arf, ATERE. HBAK. SBREVEOIH. HBREHF - ZE - FERUVARFEZFORNE
EZEUCHBRHAEE (F) ZERL. NIESESFORTZZEZFELHI L.

(2) IaTEEEHREDKRE

AT EEERREZDAA RS A VEIZHWL, OECD TR M HA K542 218 (EEFMIR) A E
HHE) CEICKAIEEZHEL., 300mL F—LE—HD—FZAVEEE-KBEIRTLICKST
AIEEERRZERET S, IATIEHREI. S RERULTEREROERFT 4ULET S, BE
WEHEREODERRLEAREZAEST . ARABICET I LB KPTOHEBRYMEOREERNZREST 51
O, A~S5ERELRBKOERRETS, T, ABRMABKILEIHBRRTE (HH5VEEOWMA) OFF
RAKDIEERHITI. NIES TRBETHARHEDOHBREOERETS>-H. ABRFHIETTLE5NIES &R
—D3IDET B,
EERREDRAEIXNIE TIT5H. #TAOEMZ NIES ITEMHT S, . IaTEEEHR
DEBEICHZ2TFIROHBTHILETHSIEEZEAONDIEHZHET 5,

6 EBERAFIRUVER
FAEL. AXEBETURARARFNZEZEZDLZ L, BH. MIZHNECOEBEHEAFHEIUTOESY T
HY. CNERZEORKRTHBEZTOSLENDH D,
MEHEKFHRVERSE
a. RKEIQIE (Hyalella azteca) ZHHEMICHAB L. 1 FRULLOFAFTEENH D Z &,
b, 3IaIE#AVEEEHREROEREZET S L,

7 HBRHOREH

FREG, ARSBRTRE. TRERY 1 MAURICEKBHEROERZENIESELEEARHIILDL
T5, TO%. XBREBREEOETFMERL. NIESHEHIEFLIHEO L, XBLHNYMBTHETICR
HEEDEFIT7ANLEREBFA—LFICL-TERNTEIIDET S,

REEOHKET. BIBERICSVTOEF LI REEYRFOAZOHEZFICEAT 2EE (FR 12
FEREI0S) B EE 1 HOREICEDEEODON-REYRFORAEOHKEICEHT HERAGH (LU
T IEXAEH] WS, ) O TR OHBOEEZEZFH-T &,

L. S THEFORE) Z2H T EARBLTBRICE. NIESEAEOTREREEAICRY.



RERBICEI2MBZERD S,
BE. ARYICIUSALS I LERERTTILELNHIGEE. ULTORTHESEIZ, ERB|FICK
T B &,

DA LEEORT  IRAOMICYFA I ILTEET
COMBYIEE., J)V—VBARICEIKEXAHICE1TD THR CHERIFIHOEEICL -
AL, RAOHEADY S AV NLIZELEMM [AS2I] OAZAVTHERELTULET,

BB, USA I ILEEN LT ERLDBAENIESIELEELHEDO L., A58 (https://www. env.
go. jp/policy/hozen/green/g-law/kihonhoushin. html) 2 ZICHEHYLGRTEITOI &,

8 EMFHEFoOHUL

MBFEEF AXBOEMELTHER SN IBREYICEHALEREEZE2IFRUE 28FZECEFED
£TZNIESICRETEETHIINDET B,

QFEEFT ARYIEHIT IEFEABE(EFEZIFEIBENOEWRETICHESALENZNS )
EFAFELBEVWEDET S, I=FZL. NIESARBLEEEIE. CORY TIEAL,

BEEMRVQIZhrrboT REVICELEIBRICEFEEZRBELTVDILO (UTIBREZEY
EWS, ) MEARFRTVEBAIEF., LEBEZEDOEAEIIODOVTOH. FREFICRET 5,
RESNDIHRYICEZZBNEFNZEISIZERDLEFTIHBAICE., FEEVLELEFVOER
CHREGEROAERVERHFEZNFICRLI—VOFRETI3DET S,

9 BHEFIVTA1OER

HEEE., BAMERAREAELIREAEFEREEX 2V TR —%&FL. BHREF2U T4
*HERTHAEDET D, BICTEORIZCBEET S E, B, BEAMERRZIAEILREMERERE
FayFaRY—FLUTURLIZEWLWTARALTWLS,

(https://www.nies. go. jp/security/sec_policy. pdf)

DFEEEFF. FEEBOMABBIC, FAEBICRIBEREX IV T A AEROBETAHAERVEEKS.
EMBICETIBREAROEREFIZCDONT, NIESELEHICEETIRHET S &,

QEABITI NIESHLERZRERZEBEINLEEICEK., HZBFBROBEZEOKRMITIZH L TEYIC
BYHEHONDI-ODEEEHET S &,

QQHEEFIL. EXHEHRAEZAEBLREMEFRELF 22U T AR —DODBETHAFT TR ERBTINDB L
EXRFFEBICEVTCHEEEHRICRIBREXF VT ABEHRARELLEFIE, LE(CIKE L TNIES
DITISBEHREFLVTAEEZRZFTANDSZ L,

@FEBEFE. NESHHACREIN-EREFBFRIPEBRTEICIYVFEICL - IBAICIE. BEITEKRA
LXIFEEL, XEBIZTHET S &,

OXBICAVIEEHR (NVaUE) . FRAEOEEAEZKDILDEZAVTIAERET D ELEIC.
EREFEV L EHEBLEOEEZELSI L, £ WinnyFEDO PP Y I FEZA VA b—LLTWLE
WS EHhHERTERLLODAZFERAT S L,

CBERXTILLELDIGEEIE. BHORFLBCHZAEICLULLAKOHRBZRL TEHNT S
Z&

10 & '
AEBRTHR.NESHEIFIZVICEIIFAMKEICED(REICABLATAEG G,

11 % &8 F &
AEBICEHLRESZELEEE. BOMINIESHLELREEOL, ZORTRIZHKSILDET S,

12 % O

BEEE, AEBERICRLITHICEVT, BEFICLI2BEYRFORZOHEFTICET HEE (J
J—VEBAR) ZHETDILIEHDIELLIT. WROMAFICHRLTE., EXAHTEDONI-BE
HEZMRAITDIEI5HD1DET B,



Gl

OECD TEST GUIDELINES PROGRAMME

Standard Project Submission Form

If you require further information please contact the OECD Secretariat
Return completed forms to:
Anne Gourmelon (anne.gourmelon@oecd.org)
and Anna Rourke (anna.rourke@oecd.org)

PROJECT TITLE

Sediment-Water Amphipod Toxicity Test Using Spiked Sediment

SUBMITTED BY (Country / European Commission / Secretariat)

Japan, France

DATE OF SUBMISSION TO THE SECRETARIAT

November 15, 2021




DETAILS OF LEAD COUNTRY/CONSORTIUM

Country /Organisation:

Japan/France

Agency/ministry/Other:

Ministry of the Environment/National Institute for
Environmental Studies

French National Institute for Industrial Environment and Risks

(INERIS)

Mail Address:

Kunihiko Yamazaki
Ministry of the Environment
1-2-2 Kasumigaseki, Chiyoda-ku,
Tokyo 100-8975 Japan

Hiroshi Yamamoto, PhD
Health and Environmental Risk Research Division
National Institute for Environmental Studies
16-2 Onogawa, Tsukuba-City
Ibaraki, 305-8506 Japan

Pascal Pandard
French National Coordinator to the TGP
INERIS
Parc Technologique ALATA
60550 Verneuil en Halatte, France.

Phone/fax:

Kunihiko Yamazaki: +81-3-5521-8261 / +81-3-3580-3596
Hiroshi Yamamoto: +81-29-850-2754
Pascal Pandard: Tel: +33 (0)3 44 55 67 19
Mobile: + 33 (0)6 24 54 62 73

Email:

kunihiko.yamazaki@nies.qgo.jp

yamamoto.hiroshi@nies.go.jp

pascal.pandard@ineris.fr




PROJECT OUTCOMES

XI New Test Guideline [] Guidance document
[] Revised Test Guideline ] Detailed Review Paper
[ ] Deletion of an existing ] Other, please specify below

Test Guideline

MAIN OBJECTIVE OF THE PROPOSAL (max. 150 words)

Main objective of the proposal is to develop a new test guideline of sediment toxicity test
using a freshwater amphipod Hyalella azteca.

Currently, there have been already several sediment-water toxicity test using Chironomus
sp. (TG 218, 219,233), Lumbriculus variegatus (TG 225), and Myriophyllum spicatum (TG
239); however, amphipods are recommended to be used as additional test species from
different taxonomic groups, habitat and feeding mode in the detailed risk assessment.

Amphipod species, such as Hyalella azteca and Gammarus sp. have been already used in
chemical hazard assessment and environmental monitoring in several countries. Several
standardized test protocols are available from US (USEPA, ASTM), Canada, France, and
ISO; however, some test conditions are slightly different among test protocols. Therefore, a
harmonized test protocol is needed as a new OECD test guideline.




PROPOSED WORK PLAN and RESOURCE NEEDS:

1. Draft workplan for development of the proposal, including any need to establish Ad Hoc
Expert Group and mode of meetings (face-to-face, teleconference; electronic discussion
group). Indicate key milestones, including first and subsequent drafts of documents and timing
of meetings.

Before the test guideline can be developed, it will be necessary to establish the transferability
and repeatability of the test system. An inter-laboratory ring trial is proposed for this purpose.

Significant milestones for the development of the Test Guideline (TG) are recalled below:
1) Call for co-lead or participant countries: France (Apr 2019, done)

2) Preparation of draft TG (2020-Oct 2021)

3) Submission of SPSF draft (Nov 2021)

4) Approval of SPSF draft. Formation of an OECD ad hoc Expert Group to oversee planning and
conduct of the definitive inter-laboratory ring trial (Apr 2022)

5) Development of draft TG, Expert group and WNT commenting rounds (Oct 2022)

6) An inter-laboratory ring trial using at least two chemicals with different physicochemical
properties. A call for additional testing laboratories if necessary (2022-2024)

7) Readjustment of the protocol as a function of comments from testing laboratories (2024)

8) Adoption of TG by OECD WNT (Apr 2025)

2. Will additional information, including generation or collection of data, be required?
If yes, please describe the anticipated process and timelines.

Inter-laboratory validation data with H. azteca are available for ISO and ASTM test methods, but
these validation tests have not been conducted on chemical-spiked sediment. Thus, inter-
laboratory ring test using chemical-spiked sediment will be needed to confirm the transferability
of the harmonized test protocols and to prove the repeatability of the test results. The ring test
might be conducted in at least three independent laboratories with at least two typical chemical
substances.




3. Indicate the estimated overall resource need (time/money) for member country /
consortium and Secretariat

For inter-laboratory validation, a laboratory testing in other member countries is requested, as
well as time for independent peer review and expert meeting i.e., VMG-eco. It is estimated that
a testing for one chemical will require > 200 man-hours (not including the time of preliminary
training and reporting of test results). The inter-laboratory validation will include tests for two
positive substances in minimum of three independent laboratories.

The validation studies will partly be financed by the lead countries (e.g., cost for test chemical
delivery). Ingredients used for formulated sediment (e.g., quartz sand, peat moss) will be also
provided by the lead countries, because the use of common suppliers will reduce the differences
in test results.

4, Is this proposal intended to replace an existing Test Guideline or lead to the deletion of
an existing Test Guideline?

No




1.

ESSENTIAL INFORMATION

In this section, please provide the information required by the Working Group of

National Coordinators of the Test Guidelines Programme to assess the suitability of

the project for the workplan of the Test Guidelines Programme

What is the existing or expected regulatory need/data requirement that will be met by

the proposed outcome of the project? Please provide details below or as an attachment.

Sediment toxicity tests using species with different taxonomic groups, habitat and feeding modes
are desirable for regulatory chemical assessments of insoluble, adsorptive, or persistent
chemicals (e.g., ECHA R7B, 2017). However, benthic test species adopted in OECD TG are
currently limited to Chironomus sp. (TG 218, 219, 233), Lumbriculus variegatus (TG 225), and
Myriophyllum spicatum (TG 239). The standardization of sediment toxicity tests with H. azteca
or other freshwater amphipod species, which has different habitat and feeding modes from those
species listed above, will thus provide with useful information on sediment toxicity and enable
more reliable regulatory risk assessments.

or as attachment No.__

2.

How will the work contribute to further international harmonisation of hazard and risk

assessment? Please provide details below or as an attachment.

Sub-chronic and chronic sediment toxicity test protocols using Hyalella azteca were already
developed by several organizations (e.g., ASTM, Environment and Climate Change Canada,
ISO, and USEPA). However, some test conditions are slightly different among test protocols. For
example, age of test organisms, frequency of water renewal, and exposure periods are different.
The work to harmonize the existing protocols will reveal the most relevant test conditions that
affect sediment toxicity results, thus improving the compatibility of the toxicity data obtained.
Information obtained with the harmonized protocol can be used internationally for regulatory
chemical risk assessments.

or as attachment No.1, and 2

3.

How will the proposed project address issues and /or endpoints which are of major

human health or environmental concerns? If there are existing Test Guidelines or projects in

the work plan of the Test Guidelines Programme covering the same endpoint, please refer to




these and describe the added value and usability of the proposed new test method. Please
provide details below or as an attachment.

The need to evaluate sediment toxicity to benthic species is already acknowledged by the OECD.
Sediment toxicity tests with benthic species such as Chironomus sp. (OECD TG 218, 219, 233),
Lumbriculus variegatus (TG 225), and Myriophyllum spicatum (TG 239) have also been already
standardized by OECD. The proposed sub-chronic and chronic toxicity test with H. azteca or
other freshwater amphipod species can cover a different taxonomic group, habitat and feeding
modes from those species listed above, and can thus improve the current regulatory risk

assessments for sediment contamination.

or as attachment No.___
4, Will the project have general support from OECD member countries or is the outcome
relevant for just one or a few member countries / stakeholders? Provide details of the

countries and the rationale for this view below.

XI Many countries [] A few countries [ ] Only for the submitting country

OECD member coutries from Europe (France, Switzerland, and UK), North America (US and
Canada), Japan, and business sectors have demonstrated an interest in this test method, and
several stakeholders have identified the need for an official test guideline allowing the
performance of GLP studies as part of the regulatory assessment of sediment toxicity.

5. If the Test Guideline is not intended for general use, indicate if the Test Guideline would
be intended for:

[ ] Specific (limited) applications such as pesticide usage, or

[ ] for specific classes of chemicals (e.g. surfactants) rather than for chemicals in

general.

6. If the expected outcome of this proposal is a Test Guideline or a Guidance Document,
provide information on the intended use, applicability and limitations of the test method.

The intended use of this test is to assess the sub-chronic or chronic toxicity of sediment-
associated chemical to H. azteca or other freshwater amphipod species. The proposed TG

is organized in two parts: part 1; a 10-day sub-chronic toxicity test and part Il a 42-day




chronic test with reproductive endpoints. The test is particularlyapplicable to chemicals
which are hydrophobic, adsorptive to sediment, or persistent.

Sediment characteristics (e.g., organic type, organic content, grain size) will influence
bioavailability of a target chemical. If different sediments are used by different laboratories,
the results of sediment toxicity tests for the same test chemcial are expected to differ.
Therefore, to improve the consistency of sediment toxicity test results between tests, there
are advantages to use a formulated sediment (e.g., consisting of peat, kaolin, and sand),
although natural sediment can be used as an option. Even when using a formulated
sediment, the organic types may be different depending on the suppliers or sources,
thereby resulting in different partitioning behavior and toxicity values for the same chemical.
To improve the transparency of the test results, it is recommended that pore and overlying
water concentrations of the test chemical or partitioning coefficient for the sediment sample

should be measured in addition to the sediment itself.

7. Provide supporting information on the validation status (i.e. relevance and reliability) of
the method. Principles for validation of test methods for OECD Test Guidelines are described
in Guidance Document 34.

Provide justification and rationale for the test, including data.

If there are no or limited data available to support the reliability and relevance of the proposed
test, indicate if validation work is included in the project.

If there is no need for validation, provide a detailed justification.

Sub-chronic and chronic sediment toxicity test protocols using Hyalella azteca or other
freshwater amphipod species have already been developed by several organizations (e.g.,
ASTM, Environment and Climate Change Canada, ISO, and USEPA). Since GD has been
developed for sediment toxicity test of nanomaterials, the applicability for these particles
may be considered. Validation is needed to harmonize and unify the existing protocols
through an inter-laboratory ring trial using at least two substances with different physico-
chemical properties.

Since the existing sediment toxicity test protocols are developed for mainly H. azteca, the
applicability of the harmonized protocol to other freshwater species, such as Gammarus
sp., may be considered in the development of Test Guideline. In particular, the applicability
of 42-day chronic test protocol is of concern, because there are few studies to compare the
chronic tests among amphipod species.




8. Describe if the test method includes components, equipment or other scientific
procedures that are covered (or pending) by Intellectual Property Rights (IPR) (e.g., patents,
patent applications, industrial designs and trademarks). Information should be provided on the
overall availability of the IPR-protected components including whether they are commercially
available or require a Material Transfer Agreement (MTA) or other licensing agreements. In
addition, a description of the IPR-covered component/test system should be disclosed. Note
that the OECD has developed Guiding Principles on good practices for the
availability/distribution of protected elements in OECD Test Guidelines. The test method
developer will be requested to fill in and sign the FRAND Terms Licensing Declaration Form
annexed to the Guiding Principles.

This method does not include these components.

IMPORTANT NOTE: Should the OECD and Expert Group working on the Test Guideline
development discover that the information provided under Item 3 on IP elements be

erroneous or be evolving in the course of the project, the project itself might be re-
considered, suspended or cancelled.

9 Have Performance Standards been developed? [X] Yes [ ] No
[] NA
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ADDITIONAL INFORMATION

In this section please provide further information to allow the Working Group of
National Coordinators of the Test Guidelines Programme to assess the suitability of
the project for the workplan of the Test Guidelines Programme

1. If the expected outcome of the project proposal is a Test Guideline and is based on
existing, regional or international documents such as guidelines, protocols or guidance
material, please provide that information here or as an attachment.

The proposed testing method is based on the following protocols:

ASTM (2019) Standard Test Method for Measuring the Toxicity of Sediment-Associated
Contaminants with Freshwater Invertebrates. E1706-19.

ECCC (2017) Biological test method: test for survival and growth in sediment using the
freshwater amphipod Hyalella azteca. RM/33.

USEPA (2000) Methods for Measuring the Toxicity and Bioaccumulation of Sediment-
associated Contaminants with Freshwater Invertebrates. EPA/600/R-99/064. 2" Edition.

ISO (2013) Water quality - Determination of toxicity of freshwater sediments using Hyalella
azteca. 1SO 16303.
or as attachment No.1, 2

2. If Animal Welfare considerations are addressed in the project proposal, provide details
below or as an attachment. Explain if the project is aimed at refining, reducing and/or
replacing the use of animals.

If the project is not specifically developed for animal welfare purposes, indicate if the animal
welfare considerations have been a component of the project proposal.

Indicate if animal welfare considerations are irrelevant to the project, for example for physico-
chemical properties.

The proposed method is non-vertebrate testing.

or as attachment No.___
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3. Provide information on expected or possible resource savings in member countries as

a result of this project.

Laboratory breeding of H. azteca is already established in many laboratories on ecotoxicology
and in those also involved in the current project on bioaccumulation (HYBIT, Project 3.17).
Therefore, there is no need for the conducting laboratories to establish haltering of other species

for this project.

4, If the expected outcome of the proposed project is a Guidance Document or Detailed
Review Paper, will it be directly linked to the development of a particular Test Guideline or a
series of Test Guidelines?

[ Yes, it is the initial step in the development of a new or revision of existing
Guidelines.

[ lYes, additional guidance is needed for the most appropriate selection of the
Guidelines on the subject.

[ INo, the guidance is on issues related to testing or the development of Test
Guidelines in general.

Attachements:

1. ECCC (2017) Biological test method: test for survival and growth in sediment using the
freshwater amphipod Hyalella azteca. RM/33.

USEPA (2000) Methods for Measuring the Toxicity and Bioaccumulation of Sediment-

associated Contaminants with Freshwater Invertebrates. EPA/600/R-99/064. 2nd Edition.

References:

ASTM (2019) Standard Test Method for Measuring the Toxicity of Sediment-Associated
Contaminants with Freshwater Invertebrates. E1706-19.

ISO (2013) Water quality - Determination of toxicity of freshwater sediments using Hyalella
azteca. [SO 16303.
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Draft test protocol for Sediment-Water Amphipod Toxicity Test Using

Spiked Sediment

This Test Guideline includes two parts:
Part I: 10-day sub-chronic toxicity test

Part II: 42-day chronic test

PART I: 10-DAY SUB-CHRONIC TOXICITY TEST
INTRODUCTION

1. Benthic animals are subject to potentially high exposure to chemicals present in sediment
environments and should therefore be given preferential attention. Among these benthic
organisms, the amphipods play an important role in the sediment ecosystems. This Test
Guideline is designed to assess the effects of exposure of chemicals to the freshwater benthic
amphipod Hyalella azteca and other well documented freshwater amphipods (e.g., Gammarus
pulex, Gammarus pseudolimnaeus, and Gammarus fossarum). It is based on existing toxicity
test protocols for H. azteca which have been developed by United States Environmental Protect
Agency (USEPA, 2000; USEPA 2016a) and Environment and Climate Change Canada (2017).

2. The exposure scenario used in this guideline is spiking of sediment with the test substance.
The scenario of spiking sediment is intended to simulate accumulated levels of chemicals

persisting in the sediment.

3. Substances that need to be tested towards benthic organisms usually persist in this
compartment over long time periods. The benthic organisms may be exposed via several routes.
The relative importance of each exposure route, and the time taken for each to contribute to the
overall toxic effects, is dependent on the physical-chemical properties of the chemical
concerned. For strongly adsorbing substances (e.g. with log Kow > 5) or for substances
covalently binding to sediment, ingestion of contaminated food may be a significant exposure

route.

4. The measured endpoints are survival, growth, and reproduction. Reproduction is not
measured in the 10-day test (Part 1), but measured in the 42-day test (Part II).

5. The use of formulated sediment is recommended. Formulated sediment has several

advantages:

v'  the experimental variability is reduced because it forms a reproducible "standardized

matrix." and the need to find uncontaminated and clean sediment sources is eliminated;
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v'  the tests can be initiated at any time without encountering seasonal variability in the test

sediment and there is no need to pre-treat the sediment to remove indigenous fauna;

v"  the use of formulated sediment also reduces the cost associated with the field collection of

sufficient amounts of sediment for routine testing.

7. 6. However, natural sediments will be considered acceptable if it can be demonstrated that
the sediment has been collected from a clean (uncontaminated) source and the control

organisms are able to meet the validity criteria.Definitions are given in ANNEX 1.

PRINCIPLE OF THE TEST

8. Seven to eight days old juvenile amphipods are exposed to a concentration range of the test
chemical in sediment - water systems. The test substance is spiked into the sediment and the
spiked sediment is transferred to test beakers after equilibration between sediment and water.
Juveniles are subsequently introduced into test beakers. Survival and dry weight (and body
length as an option) are measured at the end of the 10-day test. These data are analyzed either
by using a regression model in order to estimate the concentration that would cause x%
reduction in survival or dry weight (e.g. EC50 etc.), or by using statistical hypothesis testing to
determine a NOEC/LOEC. The latter requires comparison of effect values with control values

using statistical tests.

INITIAL CONSIDERATIONS

9. Useful information about chemical-specific properties includes the structural formula,
molecular weight, purity, stability in water and light, acid dissociation constant (pKa), organic
carbon partition coefficient (Koc) and n-octanol water partition coefficient (Kow), water
solubility, and vapour pressure, as well as results of a test for ready biodegradability OECD TG
301 (OECD, 1992) or OECD TG 310 (OECD, 2006). Conduct of this test guideline without the
information listed above should be carefully considered as the study design will be dependent
on the physicochemical properties of the test chemical and could lead to meaningless or difficult

to interpret results.

10. A validated analytical method, of known accuracy, precision, and sensitivity, for the
quantification of the test chemical and potential degradation and transformation products in the
test solution and sediment should be available (OECD, 2014), where technically feasible.
Performance parameters should be reported (e.g. accuracy, precision, Limit of Detection, Limit

of Quantification, specificity, working range).

11. If the Test Guideline is used for the testing of a mixture, a substance of Unknown or
Variable composition, Complex reaction products or Biological materials (UVCB) or a multi-

constituent substance, its composition should, as far as possible, be characterized, e.g. by the
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chemical identity of its constituents, their quantitative occurrence and their chemical-specific

properties. Recommendations about the testing of difficult test chemicals like mixtures, UVCBs

or multi-constituent substances are given in Guidance Document No. 23 (OECD, 2019).

VALIDITY OF THE TEST

12. For the test to be valid the following conditions apply:

v

v

The mean mortality in the controls should not exceed 20% at the end of the test;

The growth of surviving organisms should be measurable in the controls at the end of the

10-day test (i.e., relative to organisms at the start of the test);

At the start and end of the test, pH and the dissolved oxygen concentration should be
measured in each vessel. The oxygen concentration in overlying water should be above 2.5

mg/L, and the pH of overlying water should be in the 6.0—9.0 range in all test vessels;

DESCRIPTION OF THE METHOD

Test vessels

13. Normal laboratory equipment for the conduct of this assay, with appropriate documentation

to validate that the equipment is working correctly, include:

v

v

SN N NN

oxygen meter

pH meter

light meter

adequate apparatus for temperature control

equipment for determination of hardness of water

equipment of determination of total organic carbon concentration (TOC)

equipment for the determination of concentration of test chemical in test solution and

sediment

Test vessels

14. The test is conducted in glass 300 ml beakers with > 7 cm in diameter. Other vessels are

suitable, but they should guarantee a suitable depth of overlying water and sediment (at a

minimum of 2 ¢cm in depth). The ratio of the depth of the sediment layer to the depth of the

overlying water should be within the range of from 1:1.75 (e.g., 100 mL sediment and 175 mL
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water) to 1:4 (e.g., 55 mL sediment and 220 mL water). Test vessels and other apparatus that
will come into contact with the test system should be made entirely of glass or other chemically

inert material (e.g. Teflon). Test vessels must be cleaned thoroughly before and after use.

Selection of species

15. The species to be used in the test is preferably Hyalella azteca. Details of culture methods
are given in ANNEX 2. H. azteca is known as a complex of many cryptic species; therefore the
strain and genetic information should be confirmed before testing (Major et al. 2013) but are
not required prior to every test if organisms come from an in-house culture. Other well
documented freshwater species may also be used, for example Gammarus pulex, Gammarus

pseudolimnaeus, and Gammarus fossarum (USEPA, 2016b).
Sediment

16. Formulated sediment (also called reconstituted, artificial or synthetic sediment) should
preferably be used. However, if natural sediment is used, it should be characterised (at least pH,
organic carbon content, determination of other parameters such as C/N ratio and granulometry
are also recommended), and it should be free from any contamination and other organisms that
might compete with, or consume the amphipods. The following formulated sediment, based on

the artificial soil used in the OECD Guideline 218, is recommended for use in this test:

a. 4-5% (dry weight) peat: a close to pH 5.5 to 6.0 as possible; it is important to use peat in

powder form, finely ground (particle size < 1mm) and only air dried.
b. 20% (dry weight) kaolin clay (kaolinite content preferably above 30%).

c. 75-76% (dry weight) quartz sand (fine sand should be predominate with more than 50 per
cent of the particles between 50 and 200 um).

d. Deionized water is added to obtain a moisture content of the final mixture in a range of
30-50%.

e. Calcium carbonate of chemically pure quality (CaCOs3) is added to adjust the pH of the
final mixture of the sediment to 7.0 + 0.5. Organic carbon content of the final mixture
should be 2% (+ 0.5%) and is to be adjusted by the use of appropriate amounts of peat

and sand.

17. The source of peat, kaolin clay, and sand should be known. The sediment components
should be checked for the absence of chemical contamination (e.g. heavy metals,
organochlorine compounds, organophosphorous compounds, etc.). An example for the
preparation of the formulated sediment is described in ANNEX 3. Mixing of dry constituents

is also acceptable if it is demonstrated that after addition of overlying water a separation of
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sediment constituents (e.g. floating of peat particles) does not occur, and that the peat or the

sediment is sufficiently conditioned.

18. Other types of formulated sediment have been proposed for H. azteca and can be used. For
example, Environment and Climate Change Canada (2017) and ISO (2013) recommend the
mixture of sand, aluminium oxide, Iron (III) oxide, peat, and clay as formulated sediment.
Kemble et al. (1999) proposed another type of formlutaed sediment consisting of sand, silit,
clay, dolomite, a-cellulose, and humic acid. Note that cellulose may show lower Koc values for
a test chemical than peat moss and natural sediment (Cui and Gan, 2013), thereby increasing in

the bioavailability and toxicity of the chemical.
Water

19. Any water which conforms to the chemical characteristics of acceptable dilution water as
listed in ANNEX 2 is suitable as test water. Any suitable water, natural water (surface or ground
water), reconstituted water (see ANNEX 2) or dechlorinated tap water are acceptable as
culturing water and test water if amphipods will survive in it for the duration of the culturing
and testing without showing signs of stress. At the start of the test, the pH of the test water
should be between 6 and 9.

Stock solutions - spiked sediments

20. Spiked sediments of the chosen concentration are usually prepared by addition of a solution
of the test substance directly to the sediment. A stock solution of the test substance dissolved
in deionised water is mixed with the formulated sediment by rolling mill, feed mixer or hand
mixing. If poorly soluble in water, the test substance can be dissolved in as small a volume as
possible of a suitable organic solvent (e.g. hexane, acetone, chloroform, methanol, ethanol, or
other volatile solvents). This solution is then mixed with small aliquots of fine quartz sand (e.g.,
10 to 100 g). The solvent is allowed to evaporate and it has to be totally removed from sand;
the sand is then mixed with the suitable amount of sediment per test beaker. Only agents which
volatilize readily can be used to solubilize, disperse or emulsify the test substance. It should be
born in mind that the sand provided by the test substance and sand mixture, has to be taken into
account when preparing the sediment (i.e. the sediment should thus be prepared with less sand).
Care should be taken to ensure that the test substance added to sediment is thoroughly and
evenly distributed within the sediment. If necessary, subsamples can be analyzed to determine

degree of homogeneity.

TEST DESIGN
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21. The test design relates to the selection of the number and spacing of the test concentrations,
the number of vessels at each concentration. Designs for EC point estimation, for estimation of

NOEC, and for conducting a limit test are described.

Design for analysis by regression

22. The effect concentration (e.g. EC50) and the concentration range, over which the effect of
the test substance is of interest, should be spanned by the concentrations included in the test.
Generally, the accuracy and especially validity, with which estimates of effect concentrations
(ECx) can be made, is improved when the effect concentration is within the range of
concentrations tested. Extrapolating much below the lowest positive concentration or above the
highest concentration should be avoided. A preliminary range-finding test is helpful for

selecting the range of concentrations to be used.

23. If the ECx is to be estimated, at least five concentrations and at least five (but preferably 8
or 10) replicates for 10-day for each concentration should be tested. In any case, it is advisable
that sufficient test concentrations are used to allow good model estimation. The factor between
concentrations should not be greater than two (an exception could be made in cases when the
dose response curve has a shallow slope). The number of replicates at each treatment can be
reduced if the number of test concentrations with different responses is increased. Increasing
the number of replicates or reducing the size of the test concentration intervals tends to lead to

narrower confidence intervals for the test.

Design for estimation of a NOEC/LOEC

24. If the LOEC or NOEC are to be estimated, five test concentrations with at least five (for 10
days) replicates should be used and the factor between concentrations should not be greater
than two. The number of replicates should be sufficient to ensure adequate statistical power
(e.g., >80%) to detect a 20% difference from the control at the 5% level of significance (p =
0.05) and depends on the variability of the data. For example, if five replicates are used per
treatment, the coefficient of variation (CV) needs to be 10 % or lower to detect a 20 % difference
from the control with a power of 90 % (ASTM, 2019).

Limit test

25. A limit test may be performed (one test concentration and control) if no effects were seen
in the preliminary range-finding test. The purpose of the limit test is to perform a test at a
concentration sufficiently high to enable decision makers to exclude possible toxic effects of
the substance, and the limit is set at a concentration which is not expected to appear in any
situation. A concentration of 1000 mg/kg (dry weight) is recommended. Usually, at least five
replicates for both the treatment and control are necessary. Adequate statistical power to detect
a 20% difference from the control at the 5 % level of significance (p = 0.05) should be
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demonstrated. With metric response (body weight), the t-test is a suitable statistical method if
data meet the requirements of this test (normality, homogeneous variances). The unequal-
variance t-test or a non parametric test, such as the Wilcoxon-Mann-Whithey test may be used,

if these requirements are not fulfilled.

PROCEDURE

Conditions of exposure

Preparation of spiked sediment -water system

26. Sufficient time should be allowed after spiking for the spiked chemical to equilibrate with
sediment components (USEPA 2000). Appropriate equilibration time is sediment and chemical
specific. Periodic monitoring of chemical concentrations in pore water during sediment aging
is highly recommended as a means to assess the equilibration of the spiked sediments. The
spiked sediment should be placed in a suitable and sealed container, and stored in the dark at

4°C to avoid degradation of a test chemical before use.

27. The spiked sediment is transferred to the test beakers after aging periodsand overlying water
is added to produce a sediment-water volume ratio of 1:1.75 or 1:4. The depth of the sediment
layer should be more than 2 cm. To avoid separation of sediment ingredients and re-suspension
of fine material during addition of test water in the water column, the sediment can be covered
with a plastic disc while water is poured onto it, and the disc removed immediately afterwards.
Other devices may also be appropriate. The addition of sediment and overlying water is

performed at least 24 h before adding test organisms to allow for equilibrium in test beakers.
Addition of test organisms
28. Age of amphipods at the start of the test must be between 7- to 8-day old.

29. Test organisms should be handled as little as possible. Ten amphipods should be introduced
into the overlying water below water-air surface in each beaker. The size of the test organisms
at the start of exposure should be measured using additional amphipods with the same ages as
used in the test to assess their changes in during the test. For dry weight measurement, a larger
sample size (e.g., 50) may be desirable because of the relative small mass of the organisms. For

body length as an optional growth endpoint, a minimum of 20 organisms should be measured.
Test concentrations

30. A range-finding test may be helpful to determine the range of concentrations for the
definitive test. For this purpose, a series of widely spaced concentrations of the test substance
are used (e.g., a factor of 10). In order to provide the same density of surface per amphipods,

which is to be used for the definitive test, amphipods are exposed to each concentration of the
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test substance for a period which allows estimation of appropriate test concentrations, and a

reduced number of replicates is required (half of the number used in the definitive test).

31. The test concentrations for the definitive test are decided based on the result of the range-
finding test. At least five concentrations should be used and selected as described in paragraphs
22 to 23.

Controls

32. Control treatment without any test chemical but including sediment should be included in
the test with the appropriate number of replicates (see paragraphs 21-23). If a solvent is used
for application of test substance (see paragraph 18), the solvent control should be prepared by

adding the solvent to sediment and additional control without solvent is not necessary
Water renewal

33. Renewal of overlying water is required during a test. At any particular time during the test,
flow rates through any two test chambers should not differ by more than 10%. Hardness,
alkalinity, and ammonia concentrations in the water above the sediment, within a treatment,
typically should not vary by more than 50% during the test. Automated water-delivery systems
have also been used for sediment toxicity tests (Zumwalt et al., 1994). The water-delivery
system should be calibrated before a test is started to verify that the system is functioning

properly. Renewal of overlying water is started 24 hbefore the addition of test organisms.

34. In water-renewal tests with one to four volume additions of overlying water/d, water-quality
characteristics generally remain similar to the inflowing water. Although contaminant
concentrations are reduced or fluctuated in the overlying water in water-renewal tests,
organisms in direct contact with sediment generally receive a substantial proportion of a
contaminant dose directly from either the whole sediment or from the pore water. If possible,
periodic monitoring of chemical concentrations in overlying water is recommended to evaluate
the temporal stability in test systems and to assess the contribution of exposure to overlying

water to the observed toxicity.
Food

35. Without addition of food, the test organisms may starve during exposures. It is necessary to
feed the amphipods, preferably daily or at least three times per week. Even if the validity criteria
are met, any types of food can be provided. However, the addition of excess or different types
of food is to be avoided since it might alter the bioavailability of contaminants in the sediment
and/or promote the growth of fungi or bacteria on the sediment surface. Here, two examples of
feeding regime are shown. First, YCT (yeast, cerophyl, and trout chow) and flake food (e.g.,
TetraMin or Tetrafin) are provided as follows: 1.0 mL of YCT per beaker-day throughout the
10-day in combination with 0.25 mg and 0.5 mg of flake food per beaker-day from Day 0 to 6
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and from Day 7 to 9, respectively. The other example of diet combination is commercially
available diatoms (Thalassiosira weissflogii) and flake food as follows (USEPA 2016a): 0.5
mg and 0.75 mg of diatom suspension from Day 0 to 6 and from Day 7 to 9, respectively, and

0.25 mg and 0.5 mg of flake food per beaker-day from Day 0 to 6 and Day 7 to 9, respectively.
Incubation conditions

36. The test is conducted at a constant temperature of 23 + 3°C. The water temperature should
23 + 1°C, as a daily average. Aeration can be provided through a glass Pasteur pipette fixed 2-
3 cm above the sediment layer to maintain dissolved oxygen in the overlying water above 2.5
mg/L (i.e., about 1 bubble/second in the overlying water). A 16 hours photoperiod is used and
the light intensity should be 540 to 1080 lux.

Ending a test

37. When the 10-day test is terminated, just before sieving the contents of a test vessel, all live
and apparently dead amphipods in the water column or on the surface of the sediment should
be pipetted from the test vessel. A consistent amount of time should be taken to sieve the

contents of each test vessel and examine this closely for recovery of live or dead organisms.
Observations
Mortality

38. The sediment from exposure beakers is sieved using a 425-pum sieve to retain the amphipods.
Individuals which are completely inactive but not obviously dead (e.g., not decomposing)
should be held in test water within a petri dish or other suitable container, and the lethality was
checked closely using a low- power microscope or hand-held magnifying glass. Death of
amphipods is defined as the cessation of all visible signs of movement or activity indicating
life. Amphipods not recovered should also be counted as dead, because the dead amphipods are
easily decomposed and missing.

Growth

39. The dry weight of the surviving amphipod per test beaker is determined and the mean
individual dry weight per beaker calculated. Amphipods can be preserved in 8 % sugar formalin
solution or other substitutes for formalin until the measurement. The sugar formalin solution is
prepared adding 120 g of sucrose to 80 mL of formalin and mixed with a volume of 1 L using
deionized water, then diluted with an equal volume of deionized water when used for
presavation. Amphipod body length also can be measured as a growth endpoint from the base
of the first antenna to the tip of the third uropod along the curve of the dorsal surface using an

image processing software (e.g., Image J).

Analvtical measurement

Concentration of the test substance
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40. Prior to test commencement (i.e. addition of amphipods), samples of bulk sediment are
removed from at least one vessel per treatment for the analytical determination of the test
substance concentration in the sediment. It is recommended that, as a minimum, samples of the
overlying water, the pore water and the sediment be analysed at the start and at the end of the
test, at the highest concentration and a lower one. These determinations of test substance
concentration inform about the behaviour/ partitioning of the tested chemical in the water-
sediment system. Periodic measurement of overlying water concentrations is also
recommended to check the temporal stability of the system (see paragraph 34).

41. When intermediate measurements are made (for example at day 7) and if the analysis needs
large samples which cannot be taken from test vessels without influencing the test system,
analytical determinations should be performed on samples from additional test vessels treated
in the same way (including the presence of test organisms) but not used for biological
observations.

42. Isolation of sediment interstitial water can be accomplished by a wide variety of methods,
which are based on either physical separation or on diffusion/equilibrium. The common
physical-isolation procedures are centrifugation, compression/squeezing, and suction/ vacuum.

Physico-chemical parameters

43. The pH in overlying water should be measured at all concentrations at least the start and
end of the test. The temperature and dissolved oxygen in overlying water should be measured
daily in all replicate beakers to ensure that it is above 2.5 mg/L. Devices (e.g., probes) used to
measure pH, temperature, and dissolved oxygen should be inspected between samples to make
sure that amphipods are not attached. Hardness, alkalinity, and ammonia should be measured

in the controls and one test vessel at the highest concentration at the start and the end of the test.

DATA AND REPORTING

Treatment and expression of results

44. 1t is recommended that results should be calculated using the measured concentrations of
the test chemical in sediment. Also, the calculation based on the measured pore and overlying
water is also recommended to aid in the interpretation of test results. If the deviation from the
nominal concentrations is smaller than 20%, results may also be based on the nominal
concentrations. It should be noted that it is often useful to have both measured and nominal
effect concentrations quoted, see Guidance Document No. 23 (OECD, 2019). Data should be
summarised in tabular form, showing the number of amphipods used, mortality and sublethal
effects for each concentration and control(s).

45. The statistical methods to be used for the estimation of the LC50 depend on the number of
concentrations observed with partial mortalities (mortality >0 and <100%). When an

experiment results in at least two concentrations with partial mortalities, the LC50, the
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confidence limits (95%) and the slope of the curve should be estimated using appropriate
statistical methods such as the classical maximum likelihood methods for fitting probit or logit
models. When an experiment results in only one concentration with partial mortality or no
concentration with partial mortality, classical maximum likelihood methods cannot be used to
estimate the LC50, the slope of the concentration-response curve cannot be estimated, and a
confidence interval for the LC50 may not be estimable. In such cases, estimates of the LC50
can be made using various techniques such as the Spearman-Karber method, the binomial
method, the moving average method, or as a last resort, the graphical method. These non-
classical methods can give precise LC50 estimates and are useful to evaluate sub-chronic
toxicity studies yielding results that cannot be analysed using classical probit maximum

likelihood techniques.

TEST REPORT

46. The test report should include the following information:

Test Chemical:

v Mono-constituent substance:

o physical appearance, water solubility, and additional relevant physicochemical
properties;

o chemical identification, such as IUPAC or CAS name, CAS number, SMILES or InChl
code, structural formula, purity, chemical identity of impurities as appropriate and
practically feasible, etc.

v' Multi-constituent substance, UVCBs and mixtures:

o characterised as far as possible by their own chemical identifiers (see above) and/or the
ones from the constituents, their relevant physicochemical properties and/or the ones of the
constituents and quantitative occurrence of the constituents.

Test amphipod:

v' Scientific name, strain, size or age, supplier, any pre-treatment, etc.

Test conditions:

v'  test procedure used (e.g. static, semi-static renewal, flow-through; frequency of renewal;
aeration; etc.);

v’ water quality characteristics (pH, hardness, TOC and/or COD for surface, ground or
reconstituted water) and adaptations made to suit the requirements of amphipod species
used;

v' dissolved oxygen concentration, pH values, temperature of the overlying water in each test
beaker ;

v methods of preparation of stocksolutions and test sediment;

v" methods used to determine concentration of test substance;



23

v
v
v

concentrations used;
measured concentrations of test substance in sediment, overlying water, and pore water;

number of amphipods in each test beaker

Results:

N N N N N R U N

mortality at each concentration after 10 days of exposure;

dry weight or body length of surviving amphipods after 10 days of exposure;

mortality in the control(s);

dry weight or body length before exposure and after exposure in the control(s);

the LC50 and EC50 values with 95% confidence limits, if possible;

the slope of the concentration-response with 95% confidence limits, if possible;

graph of the concentration-mortality curve, if possible;

incidence in the course of the test which might have influenced the results;

description of the statistical methods used and treatment of data (e.g., probit analysis,
logistic regression model, arithmetric or geometric mean for LC50 values, time weighted
average);

any deviation from the guideline, consequences, and relevant explanations.
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PART II: 42-DAY REPRODUCTION TEST (USING H. AZTECA)

*% Currently, only the differences from Part I are shown. **

INTRODUCTION

47. The 10-day test which only quantifies effects on survival and growth can evaluate high
levels of toxicity, but may not be able to evaluate hazard at medium levels or to identify adverse
effects specific to reproductive endpoints. The method described in Part II measures survival,
growth, and reproduction of H. azteca in a 42-day test. The procedure of this part is based on
existing toxicity test protocols for H. azteca which have been developed by United States
Environmental Protect Agency (USEPA, 2000), International Organization for Standardization
(ISO, 2013), and Environment and Climate Change Canada (2017).

PRINCIPLE OF THE TEST

48. Seven to eight days old juvenile amphipods are exposed to a concentration range of the test
chemical in sediment-water systems. The test substance is spiked into the sediment and
juveniles are subsequently introduced into test beakers in which the sediment and water
concentrations have been stabilized. Survival, growth, and reproduction are measured at the
end of the 42-day test. On Day 28, amphipods are transferred to test beakers without sediment,
thereby making the collection of newborns feasible. This test design might allow amphipods to
recover from effects of sediment exposure during the holding period in clean water from Day
28 to 42; however, amphipods are exposed to sediment during critical developmental stages
before release of the first brood (USEPA, 2000).

VALIDITY OF THE TEST

49. For the test to be valid the following conditions apply:
v The mean mortality in the controls should not exceed 20% at the end of the test;

v' The average dry weight in the controls should be 0.10 mg or larger per individual surviving

adult amphipod at the end of test;

v At the start and end of the test, pH and the dissolved oxygen concentration should be
measured in each vessel. The oxygen concentration should be at least 80% of the saturation
value at the temperature used, and the pH of overlying water should be in the 6.0-9.0 range

in all test vessels;

DESCRIPTION OF THE METHOD
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Design for analysis by regression

50. If the ECx is to be estimated, at least five concentrations and eight replicates for each
concentration should be tested. The large number of replicates of the 42-day test is due to that
reproduction is often more variable with typical coefficient of variation (CV) of >20% than
growth with CV of <10% (USEPA, 2000). Also, it is strongly recommended that four additional
replicates are prepared and terminated after 28 days of exposure for the measurement of growth
for 28 days, requiring a total of at least 12 replicates for each concentration. In any case, it is
advisable that sufficient test concentrations are used to allow good model estimation. The factor
between concentrations should not be greater than two (an exception could be made in cases
when the dose response curve has a shallow slope). The number of replicates at each treatment
can be reduced if the number of test concentrations with different responses is increased.
Increasing the number of replicates or reducing the size of the test concentration intervals tends

to lead to narrower confidence intervals for the test.

PROCEDURE

Conditions of exposure

Addition of test organisms

51. Age of H. azteca at the start of the test must be between 7- to 8-day old. The 42-day test
should start with a narrow range in size or age of H. azteca (i.e., 1-day range in age) to reduce
potential variability in growth at the end of tests. Since the sexes of juvenile amphipods cannot

be identified, randomly selected 10 amphipods are transferred to each test beaker.
Test concentrations

52. The results of the 10-day test (Part I) are to be used to determine the concentration levels in
42-day range-finding test.

Treansferring to a water-only beaker

53. On Day 28, the sediment is sieved and the surviving amphipods in each sediment beaker
are placed in 300-mL water-only beakers containing 150 to 275 mL of clean water and a 5-cm
x 5-cm piece of Nylon screen, or other appropriate substitutes. Each water-only beaker receives
1.0 mL of YCT stock solution (1800 mg/L stock) and about two volume additions of water
daily. It is recommended that additional replicates are prepared and terminated on Day 28 for
the growth measurement. At this timing, both sexes are combined and used for dry weight (and
body length as an optional endpoint) measurement.

Ending a test

54. On Days 35 and 42, all young amphipods should be pipetted from a test beaker and discorted

after counting the number. In addition, all live and apparently dead amphipods are counted
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without being transferred from the beaker, and their sexes are identified. The adult males is
judged by the presence of an enlarged second gnathopod and all other adults are considered as
females. Technicans must be trained and able to discriminate male and female amphipods. The
number of young per surviving female is calculated by dividing the total number of young
produced in a replicate by the number of adult female organisms surviving on Days 35 and 42

in that replicate.

DATA AND REPORTING

TEST REPORT

Results:

v mortality at each concentration after 28 and 42 days of exposure;

v dry weight or body length of surviving amphipods for combined sexes after 28 days of
exposure, if possible;

v dry weight or body length of surviving amphipods for each sex after 42 days of exposure;

v' the number of young amphipods per surviving adult female after 35 and 42 days of
exposure;

v estimates of ECx with 95% confidence limits, NOEC and LOEC based on the nominal and
measured sediment concentrations, and statistical methods used for their determination;

v’ estimates of ECx with 95% confidence limits, NOEC and LOEC based on measured pore

and overlying water concentrations, and statistical methods used for their determination, if

possible;

the slope of the concentration-response with 95% confidence limits, if possible;

graph of the concentration-mortality, -growth, -reproduction curve, if possible;

incidence in the course of the test which might have influenced the results;

any deviation from the guideline, consequences, and relevant explanations.

NS NEE NI NN

measured concentrations of test substance in sediment, overlying water, and pore water;
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ANNEX 1
For the purpose of this guideline the following definitions are used:

Formulated sediment or reconstituted, artificial or synthetic sediment, is a mixture of

materials used to mimic the physical components of a natural sediment.

Overlying water is the water placed over sediment in the test vessel.

Interstitial water or pore water is the water occupying space between sediment and soil

particles.

Spiked sediment is sediment to which test substance has been added.
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ANNEX 2

RECOMMENDATIONS FOR CULTURE OF FRESHWATER AMPHIPODS

1. Hyalella azteca and other freshwater amphipod species including Gammarus pulex, G.
pseudolimnaeus, and G. fossarum must be cultured in a controlled temperature laboratory
facility. All equipment, containers, and accessories that might contact the organisms or culture
water within the culturing facility must be clean, rinsed as appropriate, and made of non-toxic
materials (e.g., glass, Teflon, nylon, and stainless steel). Culture water should be renewed
routeinly and aerated gently to maintain the DO at 80% to 100% of saturation. The temperature
of culture water should be 23 + 1°C for H. azteca and 18 = 1°C for Gammarus sp., as a daily
average. Additionally, the instantaneous temperature of the culture water should be 23 + 3°C
and 18 = 3°C. A 16-h light and 8-h dark photoperiod is used.

2. Sources of culture water may be uncontaminated supply of groundwater, surface water, or
reconstituted water for both H. azteca and Gammarus sp.. Acceptable water must allow
satisfactory surviva, growth, and reproduction of the test species. For H. azteca, several recipes
of reconstitured freshwater has been proposed. Among them, five-salt reconstituted water (SM-
5S) is recommended (Borgmann 1996). The following recipe provides reconstituted water
within a hardness of 120 to 140 mg CaCOs/L, conductivity of 300 to 500 uS/cm, and pH of 6.5
to 8.5 and has been suitable for culturing H. azteca as demonstrated in many laboratories
(Environment and Climate Change Canada, 2017). To prepare 40 L of SAM-5S reconstitute

freshwater, use reagent grade chemicals (anhydrous salts) as follows:

v" To 100 mL of highly purity distilled deionized or reverse osmosis water in a glass beaker
add the following:

Calcium chloride (CaClz): 4.44 g

Sodium bicarbonate (NaHCO3): 3.36 g

Magnesium Sulphate (MgS0O4): 1.20 g

Potassium chloride (KCl): 149 mg

Sodium bromide (NaBr): 41.2 mg

v" Stir the contents of the beaker until all of the salts are dissolved.

v" Place about 20 L of high purity deionized or distilled water in a clean container.

v" Pour the contents of the beaker (i.e., 100 mL water containing the salts) into the container,

ensuring the entire contents of the beaker is transferred.

v’ Aerate the mixture for at least 24 h at room temperature before use.
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3. Substrates such as gauze strips, nylon mesh, plastic mesh, uncontaminated leaves, or

shredded paper towels are placed in each culture chamber and replaced necessary.

4. A single ration diet such as commercial fish food flakes (e.g., TetraFin, TetraMin, and
Zeigler) or a mixed diest such as yeast- cerophyll and trout chow (YCT) are provided to the
cultures. The amount of food distributed to each culture chamber will vary with the age and

number of the amphipods in the chamber.

References

USEPA (2016b) OCSPP 850.1020: Gammarid Amphipod Acute Toxicity Test. EPA
712/C/16/012. October 2016.

Borgmann U (1996) Systematic analysis of aqueous ion requirements of Hyalella azteca: A
standard artificial medium including the essential bromide ion. Archives Environ Contam
Toxicol 30(3): 356-363.

Environment and Climate Change Canada (2017) Biological test method: test for survival and
growth in sediment using the freshwater amphipod Hyalella azteca. Third Edition. RM.33.
September 2017.



31

ANNEX 3

PREPARATION OF FORMULATED SEDIMENT

Sediment composition

The composition of the formulated sediment should be as follows:

Constituent Characteristics Dry weight ratio
Quartz sand Grain size: > 50% of the particles should be in the 75—76%
range of 50-200 pum
Kaolin Kaolinite content 30% 20%
Sphagnum moss peat, as close to pH 5.5-6.0 as
Peat possible, no visible plant remains, finely ground 4-=5%
(particle size d 1 mm) and air dried.
CaCOs Pulverised, chemically pure <0.1%

Preparation

The peat is air dried and ground to a fine powder. A suspension of the required amount of peat
powder in deionised water is prepared using a high-performance homogenising device. The pH
of this suspension is adjusted to 5.5 + 0.5 with CaCOs. The suspension is conditioned for at
least two days with gentle stirring at 20 & 2 °C, to stabilise pH and establish a stable microbial
component. pH is measured again and should be 6.0 & 0.5. Then the peat suspension is mixed
with the other constituents (sand and kaolin clay) and deionised water to obtain a homogeneous
sediment with a water content in a range of 30—50% of dry weight of the sediment. The pH of
the final mixture is measured once again and is adjusted to 6.5 to 7.5 with CaCOs if necessary.

Samples of the sediment are taken to determine the dry weight and the organic carbon content.

Storage

The dry constituents for preparation of the artificial sediment may be stored in a dry and cool
place at room temperature. The formulated (wet) sediment should not be stored prior to its use

in the test. It should be used immediately after the aging period.
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