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Standard Guide for
Assessing the Hazard of a Material to Aquatic Organisms
; 1
and Their Uses
This standard is issued under the fixed designation E 1023; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.
1. Scope 1.7 This guide is arranged as follows:
1.1 This guide describes a stepwise process for usin Section
information concerning the biological, chemical, physical, andcferenced Documents 2
1 N X g g_ T X » phy ! escriptions of Terms Specific to This Standard 3
toxicological properties of a material to identify adverse effectSsummary of Guide 4
likely to occur to aquatic organisms and their uses as a result @anificaf?cecand Use 2
release of the material to the environment. The material will % Paoc Coneepts o1
usually be a specific chemical, although it might be a group of The Two Elements 6.2
chemicals that have very similar biological, chemical, physical, The Possible Decisions 6.3
. . . The Phased Approach 6.4
and toxicological properties and are usually produced, US€Gh . | se of Low-Cost (Existing) Information 7
and discarded together. Collection of Available Data 7.1
1.2 The hazard assessment process is complex and requirelﬁ!i!a: Est!ma:es ?fTE'?V'_:O':mima'tFJOSCe“"_a“O“S ;g
. e - . P nitial estimate of Toxicity to Aquatic Organisms .
decisions at a number of points; thus, the validity of a hazard | ia Ectimate of Bioaccumuiation by Aquatic Organ-
assessment depends on the soundness of those decisions, asms 7.4
well as the accuracy of the information used. All decisions_Phase | Hazard Assessment , 75
hould be b donr nable worst- nal th tPhase Il—Use of Medium-Cost Information 8
shou _e ased on reasonable worst-case analyses So ha l”Wproved Estimates of Environmental Concentrations 8.2
appropriate assessment can be completed for the least cost thatute Toxicity to Aquatic Animals 8.3
is consistent with scientific validity. on'g'rz;% ‘;'ggion Torm Testin gg
. . . . X | - 1 .
1.3 This guide assumes that the reader is knowledgeable ingigaccumulation g e
aquatic toxicology and related pertinent areas. A list of general Phase Il Hazard Assessment 8.7
referen i rovi _2 Phase Ill—Use of High-Cost Information 9
elere Ce.s S p 0 ded') . . Refined Estimates of Environmental Concentrations 9.2
1.4 This guide does not describe or reference detailed cyonic Toxicity to Aquatic Animals 93
procedures for estimating or measuring environmental concen-use of Acute-Chronic Ratios 9.4
trations, or procedures for determining the maximum concen- Toxicity to Aquatic Plants 95
. . . . Bioconcentration 9.6
tration of test ma_tengl that is acceptablg in the food pf Bioaccumulation from Food 97
predators of aquatic life. However, this guide does describe Phase Ill Hazard Assessment 9.8

how such information should be used when assessing thpendes . .
R . . . Appendix X1 Production, Use, Disposal, and Other Release

hazard of a material to aquatic organisms and_thelr uses. Appendix X2 Biological Considerations

1.5 Because assessment of hazard to aquatic organisms aneppendix X3 Chemical Considerations
their uses is a relatively new activity within aquatic toxicology, “APPendix X4 Physical Considerations

. . . i s Appendix X5 Toxicological Considerations

most Qf t_he gwdance prqwded herem IS qga[ltatlve rather than Appendix X6 Estimating Environmental Concentrations
guantitative. When possible, confidence limits should be cal- Appendix X7 Selection of Test Species
culated and taken into account. Appendix X8 Long-Term Toxicity Tests

1.6 This guide provides guidance for assessing hazard but 1.8 This standard does not purport to address all of the
does not provide guidance on how to take into account sociaafety concerns, if any, associated with its use. It is the
considerations in order to judge the acceptability of the hazardesponsibility of the user of this standard to establish appro-
Judgments concerning acceptability are social as well apriate safety and health practices and determine the applica-

scientific, and are outside the scope of this guide. bility of regulatory limitations prior to use.

2. Referenced Documents
1 This guide is under the jurisdiction of ASTM Committee E47 on Biological .
Effects and Environmental Fate and is the direct responsibility of Subcommittee 2.1 ASTM Standards:
E47.04 on Environmential Fate of Chemical Substances.
Current edition approved Sept. 28, 1984. Published June 1985.
2 Boldface numbers in parentheses refer to the list of references at the end of this

standard.
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D 1129 Terminology Relating to Wafer concerning environmental concentrations and adverse effects is
E 380 Practice for Use of the International System of Unitsobtained through a stepwise program that starts with inexpen-
(SI) (the Modernized Metric Systerh) sive information and progresses to expensive information if

E 724 Guide for Conducting Static Acute Toxicity Tests necessary. At the end of each iteration the estimated or
Starting with Embryos of Four Species of Saltwatermeasured environmental concentration(s) are compared with

Bivalve Mollusc$ information on possible adverse effects to determine the

E 729 Guide for Conducting Acute Toxicity Tests with adequacy of the available data for assessing hazard. If it is not
Fishes, Macroinvertebrates, and Amphibfans possible to conclude that hazard is either minimal or potentially

E 943 Terminology Relating to Biological Effects and En- excessive, the available data are judged inadequate to charac-
vironmental Fate terize the hazard. If desired, appropriate additional information

E 1022 Practice for Conducting Bioconcentration Tests withs identified and obtained, so that hazard can be reassessed. The
Fishes and Saltwater Bivalve MolluScs process is repeated until the hazard is adequately characterized.

3. Terminology 5. Significance and Use
3.1 Definitions of Terms Specific to This Standard: 5.1 Adverse effects on natural populations of aquatic organ-

3.1.1 acute-chronic ratie—the quotient of an appropriate isms and their uses have demonstrated the need to assess the
measure of the acute toxicity (usually the 96-h LC50) of ahazards of many new, and some presently used, materials. The
material to a species divided by the result of a life-cycle, partiaprocess described herein will help producers, users, regulatory
life-cycle, or early life-stage test in the same water on the samagencies, and others to efficiently and adequately compare

material with the same species. alternative materials, completely assess a final candidate ma-
3.1.2 bioaccumulatior-the net uptake of a material from terial, or reassess the hazard of a material already in use.
water and from food. 5.2 Sequential assessment and feedback allow appropriate

3.1.3 environmental concentration (EnSthe concentra- judgments concerning efficient use of resources, thereby mini-
tion, duration, form, and location of a material in environmen-mizing unnecessary testing and focusing effort on the informa-
tal waters, sediments, or the food of aquatic organisms. tion most pertinent to each material. For different materials and

3.1.4 hazard assessmenthe identification of the adverse situations, assessment of hazard will appropriately be based on
effects likely to result from specified releases(s) of a materialsubstantially different amounts and kinds of biological, chemi-

3.1.5 maximum acceptable toxicant concentration cal, physical, and toxicological data.

(MATC)—the highest concentration of a material that would 5.3 Assessment of the hazard of a material to aquatic
have no statistically significant observed adverse effect on therganisms and their uses should never be considered complete
survival, growth, or reproduction of the test species duringor all time. Reassessment should be considered if the amount
continuous exposure throughout a life-cycle or partial life-of production, use, or disposal increases, new uses are discov-
cycle toxicity test. Such tests usually indicate that the MATC isered, or new information on biological, chemical, physical, or
between two tested concentrations. toxicological properties becomes available. Periodic review

3.1.6 no-observed-effect concentration (NOEGhe high-  will help assure that new circumstances and information
est tested concentration of a material at which the measure@ceive prompt appropriate attention.
parameters of a specific population of test organisms under test5.4 If there is substantial transformation to another material,
conditions show no statistically significant adverse differenceghe hazard of both materials may need to be assessed.
from the control treatment. When derived from a life-cycle or 5.5 In many cases, consideration of adverse effects should
partial life-cycle test, it is the same as the lower limit on thenot end with completion of the hazard assessment. Additional

MATC. steps should often include risk assessment, decisions concern-
3.1.7 safety factor—the quotient of a toxicologically signifi- ing acceptability of identified hazards and risks, and mitigative
cant concentration divided by an appropriate EnC. actions.

3.2 For definitions of other terms used in this guide, referto 5.6 Because this practice deals mostly with adverse effects
Terminology E 943 and D 1129, Guides E 724 and E 729, andn aquatic organisms and their uses, it is important that
Practice E 1022. For an explanation of units and symbols, refanitigative actions, such as improved treatment of aqueous
to Practice E 380. effluents, not result in unacceptable effects on non-aquatic

, organisms. Thus, this standard should be used with other
4. Summary of Guide information in order to assess hazard to both aquatic and

4.1 This guide describes an iterative process for assessingn-aquatic organisms.
the hazard of a material to aquatic organisms and their uses b .
considering the relationship between the material’s measure‘é/ Four Basic Concepts
or estimated environmental concentration(s) and the adverse6.1 The Iteration(see Fig. 1)—The basic principle used in
effects likely to result. Unavailable necessary informationthis hazard assessment process is the repetitive or iterative

comparison of measured or estimated EnCs of a material with

+ Armual Book of ASTM Standatdl. 11.01 cont_:entratio_ns that cause adverse effects._ Whe_r_l available data

4 Annual Book of ASTM Standaro%l 14.0é; excerpts in gray pages of Vol are judged madequfate' ne.eded data are Identlfl?d' Uﬂ.|eSS the
11.04. hazard assessment is terminated, necessary additional informa-

5 Annual Book of ASTM Standardgol 11.05. tion is obtained and used with all other pert ouments
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FIG. 1 Flow-Chart of an Iteration

reassess hazard. The process is repeated until hazard i$.3 Possible Decisions
adequately characterized. 6.3.1 In each iteration, information concerning possible
6.2 Two Elements adverse effects is used to decide whether the hazard due to a
6.2.1 The first element in assessing the hazard of a materighrticular EnC is minimal, potentially excessive, or uncertain.
to aquatic organisms and their uses is the EnCs of the materidf. the safety factor is large, that is, if the unacceptable
For some existing materials the EnCs may be measured, but @oncentration is much greater than the EnC, hazard should be
most hazard assessments the concentrations, durations, formglged minimal. If the safety factor is low, for example, if the
and locations of the material are predicted by starting withunacceptable concentration is below the EnC and therefore the
information on its anticipated or actual release and then takingafety factor is less than 1, the hazard should be judged
into account its biological, chemical, and physical propertiespotentially excessive because it is likely that the EnC will
The release may be from a single event, such as an applicati@ause an unacceptable effect on aquatic organisms or their
of a pesticide, or a series of events, such as the production, usgsers. If hazard cannot be judged either minimal or potentially
and disposal of a deicer. A material may have three kinds oéxcessive, it is uncertain. The necessary minimum size of the
EnCs in a body of water, because it might occur in the watesafety factor for judging the hazard of an EnC to be minimal
column, in sediment, and in food of aquatic organisms. Inwill vary from iteration to iteration because it will depend on
addition, EnCs may be different for different kinds of surface(a) the amount, quality, and kind of data available concerning
waters, different geographic areas, and different seasons of thiee EnC and possible adverse effects abdtlie degree of
year. Also, determination of EnCs may have to consider totatonfidence in the validity of any extrapolations and assump-
versus available and short-term peak concentrations versti®ns that were used. The necessary minimum safety factor will
long-term average concentrations. Each iteration considers thespecially depend on the appropriateness, range, and number of
potential of a particular EnC to cause adverse effects, but thequatic species for which data are available. For this hazard
assessment of a material is not complete until the hazard @fssessment process to produce valid results, it is particularly
each and every EnC of that material has been adequateilgnportant that EnCs and adverse effects not be underestimated
assessed. EnCs may aid in selecting appropriate aquatic spec{sse 6.4.5).
to be used in tests, identifying and designing tests to be 6.3.2 A decision of minimal hazard should account for the
conducted, choosing test concentrations, and interpreting réellowing considerations:
sults. Determination of EnCs should take into account not only 6.3.2.1 The specified releases of the material will not result
all pertinent probable means of release, but also dilutionin concentrations that are acutely toxic to appropriate and
transport and transformations, sinks and concentrating mechaensitive aquatic animals that will be exposed.
nisms, and degradation and degradation products. 6.3.2.2 Any expected long-term concentrations of the ma-
6.2.2 The second element essential to assessing hazard is teeal in surface waters will not be chronically toxic to
possible adverse effects on aquatic organisms and their usegpropriate and sensitive aquatic animals.
For convenience, such effects can be placed in four categories:6.3.2.3 Unacceptable effects on aquatic plants will probably
6.2.2.1 Acute and chronic toxicity to aquatic animals, not occur.
6.2.2.2 Effects on uses of aquatic organisms, including such 6.3.2.4 There is no indication that bioaccumulation will
effects as flavor impairment and accumulation of unacceptableesult in concentrations in aquatic organisms that would

residues, adversely affect users of the organism.
6.2.2.3 Effects on aquatic plants, including toxicity and 6.3.2.5 The material, its impurities, and any environmental
stimulation, and transformation products are well enough understood that “eco-
6.2.2.4 Other effects on aquatic animals, such as avoidanckgical surprises” are unlikely. Documents
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6.3.2.6 Any episodic non-planned exposure of aquatic orthere is continuing interest in the material, Phase Il is neces-
ganisms to toxic concentrations resulting from spills or othersary.
accidents would probably be temporary and limited in geo- 6.4.2 Depending upon data available in Phase |, Phase I
graphical scope. may require additional time and effort to obtain specific
6.3.2.7 No long-term environmental sinks are expectednformation to provide better information concerning EnCs or
where the material might be concentrated and cause a delayeffects, or both. The necessary additional information will
and perhaps difficult-to-reverse problem. differ widely depending on the available data and the properties

6.3.2.8 The possibility of exacerbating factors is small. Forof the material. Depending upon the EnCs for water and
example, could transformation products or synergism causgediment, it may be necessary to conduct short-term toxicity
problems? Could an estimated EnC, acute-chronic ratio, diests with species representative of different trophic levels and
bioconcentration factor (BCF) be too low? habitats. The relationships of the EnCs to toxic concentrations
6.3.3 The hazard of an EnC is considered potentially exce'® the important factors in deciding whether short-term testing

sive if the safety factor is so low, for example, below 1, that théS @dequate to determine that hazard is minimal. If not and
EnC is expected to cause one or more unacceptable effecffi€re is continuing interest in the material, the assessment
Before hazard is judged potentially excessive, available datghould proceed to Phase Il o

should be critically reviewed and thorough consideration 6-4.3 Phase lll may require extensive time and effort to

should be given to possible mitigating factors such as th@btain needed additional information on release, long-term
following: toxicity, or bioaccumulation. Because of the high cost of

6.3.3.1 Could the EnC be too high because degradation @dditional information needed in this phase, it is particularly
partitioning were not adequately considered? important that each new piece of information initiate the

6.3.3.2 Could toxicity have been caused by an impurity in'teéa;f“f I;e(;”ew _and ashsessrgent Process. . I
the material that could be removed or would not persist in th " ecision on hazard to aquatic organisms can usually
environment? e based on information developed by using this three-phase

- - . laboratory testing process. For some materials, however, field
6.3.3.3 Could the gvallablllty of the material in the enwron-testing or monitoring may be needed to confirm the assess-
ment be lower than in the test?

- ) ment.
| 6'?'3'4 fCO|UId restnlc_:t![(_)n IIOn :jhe amollzm'z,: »;?]/pte-’ :lmer,]_ Ohr,) 6.4.5 Because of the nature of this phased hazard assess-
ocation of refease realistically reduce an n at1s too Nign g, o ¢ process, it is extremely important that neither EnCs nor
Could spatial or temporal limitations on use preclude Iong'tembffects be underestimated in any phase. The estimates may be
- . . o _ .
toxicity or b|oaccumulat|or(2).. . _high by factors of 10 or 100, but they must not be too low. A
6.3.3.5 Are the tested species appropriate for the respectiVRaterial can only be judged to have minimal hazard in Phases

EnCs? | or Il without the high-cost consideration of EnCs and effects
6.3.3.6 Could a BCF estimated from chemical or physicaln Phase IlI, if care was taken to assure that neither EnCs nor
properties be higher than the actual value? effects were underestimated in Phases | and II. The intent of
6.3.3.7 Could an estimated MATC be too low because thehis phased approach is to allow a scientifically valid judgment
acute-chronic ratio used was too high? that hazard is minimal as early (and inexpensively) as possible
6.3.3.8 Would the limiting adverse effects observed infor as many materials as possible, but the more refined (and
toxicity tests be meaningful in the environment? costly) consideration of EnCs and effects can be avoided only

6.3.4 If hazard is judged either potentially excessive off the less costly approaches definitely do not underestimate
uncertain and there is continuing interest in the materialhazard. The sequential use of iterations and phases is also
additional information should be selectively obtained to answeflesigned to ensure that hazard is not judged potentially
the most critical question for the least cost that is consistergxcessive because estimates of EnCs and effects are unneces-
with good science. An appropriate balance should be mainsarily high.
tained between consideration of EnCs and adverse effects.  6.4.6 Appropriate estimates of EnCs, toxicity, and bioaccu-

6.4 The Phased ApproaehThis hazard assessment processMulation usually have to be based on incomplete data. Two
is divided into three phases, which differ mainly with respect totechniques for attempting to ensure that su_ch estimates are not
the cost of obtaining necessary information. As many iteration§0© low are to perform a worst-case analysis or to make a best
as necessary are used within each phase to help make the bggtimate and apply an uncertainty factor. Estimates used herein
decision concerning whether to stop the hazard assessment&j€ based on reasonable worst-case analyses.
to proceed to the next phase. If all of the information needed o ]
concerning EnCs and effects is already available, the cost of Phase I—Use of Low-Cost (Existing) Information (see
that phase is negligible. The purpose of a cost-effective hazard Fig. 2)
assessment process is to ensure that all hazards receiver.1 Collection of Available Data-The initial step in assess-
adequate consideration for the least cost. ment of the hazard of a material to acquatic organisms and their

6.4.1 The purpose of Phase | is to make an initial assessmeuses is to assemble all available pertinent information concern-
of hazard using available information concerning release antg the following:
biological, chemical, physical, and toxicological properties. It 7.1.1 Temporal and geographical patterns and amounts of
may be possible to determine that hazard is minimal. If not anglanned release, from such things_as OGLhim
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FIG. 2 Phase I—Use of Low-Cost (Existing) Information

disposal, and the potential for accidental release (see Appendix7.5.1 Minimal Hazard—Hazard to aquatic organisms can
X1). usually be judged minimal if any one of the following
7.1.2 Biological properties concerning effects of organismsonditions exists:
on the material, especially concerning degradation, uptake, 7.5.1.1 Only research quantities of the material are antici-
transfer, and storage (see Appendix X2). pated.
7.1.3 Structure, characterization, and chemical reactions of 7.5.1.2 Release patterns are such that substantial aquatic
the test material, with emphasis on those chemical propertiesxposure is very unlikely.
likely to affect testing procedures, EnCs, and effects (see 7.5.1.3 Existing evidence indicates that the material and its

Appendix X3). degradation products are toxicologically inactive to plants and
7.1.4 Physical properties, with particular emphasis on soluanimals.
bility, sorption, and volatility (see Appendix X4). 7.5.1.4 The material decomposes rapidly, for example, in 1

7.1.5 Toxicity of the material or similar materials to aquatich or less, in water to materials of known low toxicity and
organisms, target organisms, and consumers of aquatic orgalpioaccumulation.
isms (see Appendix X5). 7.5.1.5 Toxicity is known for materials of similar structure,

7.2 Initial Estimates of Environmental Concentratiers and together with structure-toxicity correlations, a reasonable
Based on available information on actual or planned releasestimate of the toxicity of the material can be made. Also,
and biological, chemical, and physical properties, an initialconcentrations expected to cause long-term toxicity are sub-
estimate should be made of the concentrations likely to bstantially above EnCs, and concern about bioaccumulation is
found in surface water(s), sediment(s), and food(s) of aquatitow because of the material’s properties or because the EnC is
organisms (see Appendix X6). In Phase |, it is usuallylow or both. Hazard due to bioaccumulation can usually be
appropriate to assume that degradation and deactivation acensidered minimal if chemical or physical properties indicate
negligible. that the BCF is low, for example, less than 100.

7.3 Initial Estimate of Toxicity to Aquatic Organisms 7.5.1.6 Generally, if any one of these conditions is satisfied,
Based on chemical structure, information on similar materialsand review of the items in 6.3.2 is reassuring, hazard may be
and available data on toxicity to aquatic plants and animals, ajudged minimal because the safety factor will be high.
initial assessment should be made as to whether the material is7.5.2 Potentially Excessive HazardA decision of poten-
biologically inactive or presents special concerns. In someially excessive hazard is usually appropriate & ENCs
cases enough data on the acute toxicity of the material or vergxceed concentrations that cause acute toxicityopB{oac-
similar materials may be available to allow a good estimate oEumulation will probably result in adverse effects on important
concentrations likely to adversely affect aquatic organisms. consumers of aquatic organisms. Before hazard is judged to be

7.4 Initial Estimate of Bioaccumulation by Aquatic potentially excessive, the items listed in 6.3.3 should be
Organisms—For an organic material its structure, or its solu- reviewed. If there is continuing interest in the material, Phase
bility in water and organic solvents, will allow a first estimate Il must be considered.
of bioaccumulation (see Appendix X4). 7.5.3 Uncertain Hazard—For most new materials, available

7.5 Phase | Hazard AssessmerBy using the information information will not be adequate to allow a conclusion of
on EnCs and effects, hazard should be assessed as eittminimal or potentially excessive hazard, and so hazard will
minimal, potentially excessive, or uncertain. have to be judged uncertain. If there is Bﬁ@ldmem&
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the material, Phase Il must be considered. already available, it is prudent to determine chemical and
, ) , physical properties of the test material in water (see Appendix

8. Phase Il—Use of Medium-Cost Information (see Fig. X3 and Appendix X4) in order to select appropriate test
3) methods and conditions. Selection of the initial acute aquatic

8.1 Whereas Phase | involves collection and analysis of datxicity test will depend upon the nature of the material,
already available Phase Il will probably require at least somexpected exposure locations, and any available indications of
medium-cost efforts to obtain better information on EnCs andhe relative sensitivities of species.
effects. It is usually prudent to review all available toxicologi- g 31 Acute Toxicity Test in Fresh WateiFor most materi-
cal information (see Appendix X5) and to obtain some estimatgys production, use, and disposal results in higher concentra-
of toxicity to humans before undertaking tests with aquatiGijons in fresh than in salt water, and fishes are almost always
organisms. An initial review of Phase Il should indicate themore commercially and recreationally important than inverte-
most cost-effective place to start. This initial review might alsopates in fresh water. Thus, the initial acute toxicity test on a
indicate that the hazard assessment should be terminatgchieria) is usually with a freshwater fish. Use of a standardized
because the necessary testing program will probably be mokgst (see Practice E 729) with a commonly used species allows
costly than can be justified by the possible utility of the ;omparison of results with a substantial amount of data on
material. other materials.

8.2 Improved Estimates of Environmental Concentrations 8.3.1.1 When an acute test with an aquatic invertebrate is

The EnCs used in Phase | may have been obtained with onl . . . ; )
minimal information on release, and little or no information on |¥eeded, a static test with a daphnid should be considered in

biological, chemical, and physical properties that determin ost situations because of the ready availability of daphnids

environmental fate (see Appendix X6). In Phase I, inexpensiv rom I.a.boratory cultures. Use of a daphnid mste_ad of a T'Sh In
appropriate tests should be undertaken to obtain important da Q? initial acute test can be particularly appropriate fpr Insec-
on biological, chemical, and physical properties that are noE'.C'deS' metals, and_ _other classes of materials to which daph-
already available. Tests of biodegradation, hydrolysis, oxida[]IdS are often sen.srflve. .
tion, reduction, photodegradation, volatility, and sorption may 8-3-2 Acute Toxicity Test in Salt WateAVhen the test
be appropriate and allow improved estimates of EnCs. [fnaterial can be expected to reach estuarine or near-shore ocean
degradation is substantial, degradation products and theffeas in quantities that could reasonably be of concern, agquatic
properties should be considered. Although sorption may reducgPecies representing these ecosystems should be either in-
the concentration in the water column, it will probably increasecluded or substituted in the acute toxicity testing program at an
the concentration in sediment, and thus tests with benthigarly stage. Use of a grass shrimp, penaeid shrimp, or mysid,
species may be desirable. Assumptions and data used to derikather than a fish, as the initial saltwater species is usually
EnCs should be carefully examined to determine the confiappropriate because these invertebrates are often more sensi-
dence that should be placed in them. If the material is alreadffve and represent important species. Further, the release
in use, some environmental monitoring may be appropriate. Pattern may make higher exposure concentrations of test
8.3 Acute Toxicity to Aquatic AnimaisUnless appropriate Mmaterial more likely for saltwater invertebrates than saltwater
data are already available, some acute aquatic toxicity tests wiilshes. Mysids are often preferred because life-cycle tests,
normally be necessary for materials likely to reach water in avhich may be necessary in Phase lll, are easier to conduct with
substantial quantity. Initial toxicity results are often necessarghem than with grass shrimp (see Appendix X8).
to estimate the scope of the assessment process. Unless data a®3.2.1 When EnCs in salt water may be significant, an
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