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QHny) Designation: E 1295 — 89 (Reapproved 1995)

Standard Guide for

Conducting Three-Brood, Renewal Toxicity Tests with

Ceriodaphnia dubia *

This standard is issued under the fixed designation E 1295; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 1.5 This guide is arranged as follows:

1.1 This guide describes procedures for obtaining data
concerning t_he_adverse effects of an effluent or a test m_ateri@,leferenced Documents
(added to dilution water, but not to food) dderiodaphnia  Terminology
dubiaRichard 1894, during continuous exposure throughout &ummary of Standard
portion of the organism’s life. These procedures should also b 'F?;::;z”;e and Use
useful for conducting life cycle toxicity tests with other Faciities
Cladocera (Guide E 1193), although modifications will be Construction Materials

necessary. Tests of effluents present particular challengeszs. chamber
leaning

relative to dilution water, acclimation, etc. Demonstration of Feasibility

1.2 These procedures are applicable to most chemical8gagents
either individually or in formulations, commercial products, or hiaare>
known mixtures, that can be measured accurately at the requirements
necessary concentrations in water. With appropriate modifica- Source
tions these procedures can be used to conduct tests omamen .
temperature, dissolved oxygen, pH, and on such materials asst Material
aqueous effluents (see also Guide E 1192), leachates, oilsGeneral

. . tock Solution
particulate matter, sediments, and surface waters. Renewaéfﬂuem
tests might not be applicable to materials that have high oxygen Test Concentration(s)
demand, are highly volatile, are rapidly biologically or chemi- gf;':g\'l‘;’zlon
cally transformed, or sorb to test chambers. If the concentration 1, ment
of dissolved oxygen falls below 40 % of saturation or theTest organisms
concentration of test material decreases by more than 20 % inSpecies

. e
test solution(s) between renewals, more frequent renewalSsoce

might be necessary. Brood Stock
1.3 Other modifications of these procedures might be justi- E‘;‘;ﬂlmg

fied by special needs or circumstances. Results of tests conqgaiy

ducted using unusual procedures are not likely to be compaocedure _

rable to results of many other tests. Comparisons of results Experimental Design
L . g e . Dissolved Oxygen

obtained using modified and unmodified versions of these remperature

procedures might provide useful information on new concepts Preparing Test Solutions

and procedures for conducting three brood toxicity tests with onditioning Test Chambers

. Beginning the Test
C. dubia. Renewing Test Solutions

1.4 This standard does not purport to address all of the Duration of Test
safety concerns, if any, associated with its use. It is the Biological Data
L . . Other Measurements
responsibility of the user of this standard to establish appro-anaytical Methodology
priate safety and health practices and determine the applicaAcceptability of Test
bility of regulatory limitations prior to useSpecific hazard gg'{fg’r'f‘“o”
statements are given in Section 8. Appendixes

Food

1 This guide is under the jurisdiction of ASTM Committee E-47 on Biological
Effects and Environmental Fate and is the direct responsibility of Subcommittee
E47.01on Aquatic Toxicology.
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Culture Techniques X2 an indication of the quality of the test organisms and the
Test Chambers X3 suitability of the dilution water, food, test conditions, handling
Statistical Guidance x4 procedures, etc., ant)(the basis for interpreting data obtained
2. Referenced Documents from the other treatments. In each of the other treatments the

ten organisms are maintained in water to which a selected
concentration of test material (percentage of effluent or river, or
D 3978 Practice for Algal Growth Potential Testing with lake water) hgs been added. .Specmed data on t.he concentratmn
Selenastrum Capricornutiim of test material and the survival and reproduct|orCofdub|a
are collected and analyzed to determine the effect of the tested

E 380 Practice for Use of the International System of Units N . X
(SI) (the Modernized Metric Systefh) concentration (% effluent or ambient water) 6n dubia

E 729 Guide for Conducting Acute Toxicity Tests with 5. Significance and Use
Fishes, Macroinvertebrates, and Amphibfans 5.1 Ceriodaphniawas first used as a toxicity test organism
E 943 Terminology Relating to Biological Effects and En- p,y Mount and Norbergl).5 Introduced for use in effluent and

vironmentgl Fate ) . ambient water evaluations, the organism with adequate meth-
E 1023 Guide for Assessing the Hazard of a Material 10545 development should be a valuable addition to single
Aquatic Organisms and Their Uses chemical test procedures.
E 1192 Guide for Conducting Acute Toxicity Tests On 5> protection of a population requires prevention of unac-
Aqueous Effluents with Fishes, Macroinvertebrates, andepiaple effects on the number, weight, health, and uses of the

2.1 ASTM Standards:
D 1193 Specification for Reagent Water

Amphibiar_1§’ , . _ . individuals of that species, or species for which the test species
E 1193 Guide for Conducting Renewal Life-Cycle Toxicity gerves as a surrogate. A three brood toxicity test is conducted
Tests withDaphnia magna to help determine what changes in the number of neonates

3. Terminology .pro.dyced, survival, and perhaps length or weight, or both, of
' } individuals of the test species result from exposure to the test
3.1 The words “must,” “should,™ may,” “can,” and “might”  naterial.

have very specific meanings in this standard. “Must” is used to 5 3 Results of three-brood toxicity tests with dubiamight

express an absolute requirement, that is, to state that the 1§t ysed to predict chronic effects on species in field situations

ought to be designed to satisfy the specified condition, unlesgs 3 result of exposure under comparable conditions.

the purpose of the test requires a different design. “Must’ is 5 4 Results of three-brood toxicity tests with dubiamight

only used in connection with factors that directly relate to thepe ysed to compare the chronic sensitivities of different species

acceptability of the test (see Section 14). “Should” is used tQyng the chronic toxicities of different materials, and to study

state that the specified condition is recommended and ought {fie effects of various environmental factors on results of such

be met in most tests. Although a violation of one “should” istagtg.

rarely a serious matter, violation of several will often render the 5 5 Results of three-brood toxicity tests wigh dubiamight
results questionable. Terms such as “is desirable,” “is oftefhe yseful for predicting the results of chronic tests on the same
desirable,” and “might be desirable” are used in connectioRest material with the same species in another water or with
with less important factors. “May” is used to mean “is (are) another species in the same or a different water. Most such
allowed to,™ can” is used to mean “is (are) able t0,” and pregictions are based on the results of acute toxicity tests, and
“might” is used to mean “could possibly.” Thus the classic sy the usefulness of the results of a three-brood toxicity test
distinction between “may” and “can” is preserved, and “might”\ith C. dubiamight be greatly increased by also reporting the
is never used as a synonym for either “may" or “can.” results of an acute toxicity test (see Guides E 729 and E 1192)

3.2 For definitions of other terms used in this standard, refegongucted under the same conditions. In addition to conducting
to Guide E 729, Terminology E 943, and Guide E 1023. For amyy gcute test with unfe@. dubig it might also be desirable to
explanation of units and symbols, refer to Practice E 380.  ¢onduct an acute test in which the organisms are fed the same
4. Summary of Guide as in the 'three—brood test, to see if the presence of that

' concentration of that food affects the results of the acute test

4.1 In each of two or more treatments, at least ten organismgnd the acute chronic ratio (see 10.4.1).
less than 12-h old at the beginning of the te&3t,dubiaare 551 A 48- or 96-h EC50 or LC50 can sometimes be
maintained individually in separate test chambers (or in sepasptained from a three-brood toxicity test with a known test
rate compartments in two or more test chambers). One or mok@aterial, but often all the concentrations in the test will be
additional groups of ten less than 12-h @d dubiaserve as pelow the EC50 or LC50. In addition, it is usually desirable to
Contl’0| treatments, that COﬂSiStS Of maintaining Organisms i'RnOW the EC50 or LC50 before beginning the three_brood test
water to which no test material has been added in order tgsee 9.3). However, in the three-brood ambient water and
provide @) a measure of the acceptability of the test by givingeffluent tests it is not unusual to observe acute toxicity.

5.6 Three-brood toxicity tests wit. dubiamight be useful
for studying biological availability of, and structure activity

2 Annual Book of ASTM Standardgol 11.01.
2 Annual Book of ASTM Standardgol 11.05. —_—
4 Annual Book of ASTM Standardgol 14.02; excerpts in gray pages of Vol 5 Boldface numbers in parentheses refer to the list of references at the end of this
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relationships between, test materials. particles. Copper, brass, lead, galvanized metal, and natural
5.7 Results of three-brood toxicity tests with dubiacan  rubber should not contact dilution water, stock solutions,
vary with temperature, quality and quantity of food, quality of effluents, or test solutions before or during the test. Items made
the dilution water, condition of the test organisms, and otheof neoprene rubber and other materials not mentioned above
factors. should not be used unless it has been shown that their use will
5.8 Results of three-brood toxicity tests withdubiamight  not adversely affect either survival, reproduction, or when
be an important consideration when assessing the hazards wieasured length or weight, or both, ©f dubia(see 14.1, d,
materials to aquatic organisms (see Guide E 1023), or wheande).
deriving water quality criteria for aquatic organisms. 6.3 Test Chambers

6. Apparatus 6.3.1 In a toxicity test with aguatic organisms, test chambers

6.1 Facilities—Culture and test chambers should be main-2"€ defined as the smallest physical units between which there
tained in a constant temperature room, incubator, or recirc '€ ng watecrj fonnecilo?\z. However, screents, tuk:es,';:#ps, etﬁ"
lating water bath. If dilution water is not prepared batchwise, itn;]ay be us_fe f;.Cfe?‘ € (():o:jmbo_re compartmen ? within €ac
is usually piped directly from the source of an elevated®Namboer | @) first msrt]ar : ;) 1a canno:) movehrom orr:e
headbox so it can be gravity-fed into culture tanks andcompartment to another, an )(it has been shown that

containers used to prepare test solutions. Strainers and air tr lér‘t:'val' rerp])roductlon,hand wr|1en meaSl:rid length or weight, or
should be included in the water supply system. The head-boR0th: areé the same when only some of the compartments in a
should be equipped for temperature control and aeration. Ai&:hamber contain first-generation organisms (organisms used to

used for aeration should be free of fumes, oil, and water: filterditidte a test) as when all the compartments in a chamber
to remove oil and water are desirable. Filtration of air throughCOntain first-generation organisms. Thus, test solution can flow

a 0.22 um bacterial filter might be desiratf®). The facility (chambers are not considered replicates in static tests), from

should be well ventilated and free of fumes. To further reduc®N® compartment to another within a test chamber, but, by
the possibility of contamination by test materials and otherd€finition, cannot flow from one chamber to another. Because
substances, especially volatile ones, the culture tanks shouftp!ution can flow from one compartment to another in the same
not be in a room in which toxicity tests are conducted, stock of€St chamber, the temperature, concentration of test material,
test solutions are prepared, effiuent or test material is stored, Gd 1evels of pathogens and extraneous contaminants, will be
equipment is cleaned. During culture and testing, organism&10r€ similar between compartments in the same test chamber
should be shielded from disturbances with curtains or partitiond12n Petween compartments in different test chambers in the
to prevent unnecessary stress. A timing device should be usédMe treatment.
to provide a 16-h light and 8-h dark photoperiod. A15-to 6.3.2 Many seven-day toxicity tests with dubiahave been
30-min transition period(3) when lights go on might be conducted with each test organism in a separate 30 mL beaker
desirable to reduce the possibility of organisms being stresse&Pntaining 15 mL of test solution or disposable plastic salad-
by instantaneous illumination; a transition period when lightsdressing cups. Any container made of glass, Type 316 stainless
go off might also be desirable. steel, or a fluorocarbon plastic may be usedaif ¢ach first
6.1.1 WhenC. dubiaare fed algae, a high light intensity generatiorC. dubiais in a separate chamber or compartment,
might cause sufficient photosynthesis to result in a pH higrand @) each chamber contains sufficient test solution to
enough to kill Cladocerg4). Thus the maximum acceptable Provide adequate surface area to maintain dissolved oxygen
intensity is dependent on the buffer capacity of the dilutionconcentrations acceptable to the test organisms (11.4.3, 12.2).
water, species and density of algae, and kind of test chambé¥l chambers (and compartments) in a test must be identical.
and cover. Intensities up to 600 Ix will usually be acceptableChambers should be covered with glass, stainless steel, nylon,
but higher intensities might be better or worse, depending oRr fluorocarbon plastic covers or Shimatsu closures, to keep out
other conditions. extraneous contaminants and to reduce evaporation of test
6.2 Construction Materials-Equipment and facilities that solution.
contact stock solutions, effluents, test solutions, or any water 6.4 Cleaning—Test chambers and equipment used to pre-
into which organisms will be placed should not containpare and store dilution water, stock solutions, effluent, and test
substances that can be leached or dissolved by aqueosslution, should be cleaned before use. The methods used to
solutions in amounts that can adversely affect organisms. Inlean the test containers might depend in part on the material
addition, equipment and facilities that contact stock solutionsfrom which they are made. New glass and stainless steel items
test solutions, or effluents should be chosen to minimizeshould be washed with detergent and rinsed with water, a
sorption of test materials and components of effluents fronwater-miscible organic solvent, water, acid (such as 10 %
water. Glass, Type 316 stainless steel, nylon, and fluorocarbaroncentrated hydrochloric acid), and at least twice with water
plastics should be used whenever possible to minimize leactihat meets the specifications of ASTM Type 1l (see Specifica-
ing, dissolution, and sorption. Concrete and rigid plastics mayion D 1193). Some lots of some organic solvents might leave
be used for culture tanks and in the water supply system, bu film that is insoluble in water. At the end of a test, all items
they should be soaked, preferably in flowing dilution water, forthat are to be used again should be immediata)yeMmptied,
several days before ug®g). Cast iron pipe may be used in (b) rinsed with water, € cleaned by a procedure appropriate
supply systems, but colloidal iron might be added to thefor removing the test material (for example, acid to remove
dilution water and strainers will be needed to remove rusimetals and bases; detergent, organic Bwuméntgd
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carbon to remove organic chemicals), ai)l (insed at least supply, the dilution water shoulé) be acceptable t€. dubig
twice with ASTM Type Il water. Test chambers should be (b) not unnecessarily affect results of the test, ac}dbe of
rinsed with dilution water just before us@larning: Cleaning  uniform characteristics. In effluent testing, upstream dilution
procedures which use dichromate-sulfuric acid or hypochloritevater might be toxic. If the objective of the effluent test is to
are discouraged because they are hazardous and might lea%etermine the toxicity of the effluent independent of the
residues which might contaminate test solutions. upstream water, a reconstituted water of similar hardness,
alkalinity and pH may be used as the dilution water. However,
it should be understood that when this is done one might not

nly remove the confounding results of upstream toxicity, but

Iso other factors (suspended solids, humic acids, etc.,) that
}ﬁight otherwise act to reduce or increase the toxicity of the
effluent.

7. Reagents and Materials

7.1 General—The test material should be reagent gfaole
better, unless a test on an effluent, a formulation, commerci
product, or technical-grade or use-grade material is specificall
needed.

7.2 Purity of Water—Unless otherwise indicated, references _— . .
to water shall be understood to mean reagent water as defined®-1-1 The dilution water must allow satisfactory survival,

by Type Il of Specification D 1193. and reproduction of. dubia(sge 14.d, e andf). Thg dilution
water should not unnecessarily affect length or weight, or both,
8. Hazards of C. dubiaif these characteristics are to be measured.

8.1 Many materials can affect humans adversely if precau- 9.1.2 The characteristics of the dilution water should be
tions are inadequate. Therefore, skin contact with all testiniform so that brood stock is cultured, and the test conducted,
materials, effluents, and solutions of them should be miniin water of the same characteristics. In tests to evaluate the
mized, by such means as wearing appropriate protective glovesxicity of ambient waters, additional controls should be
(especially when washing equipment or putting hands in tes¢onsidered using acceptable quality dilution water (see 9.1.1)
solutions), laboratory coats, aprons, glasses, and by using tubggh similar chemical characteristics (for example, pH, hard-
to remove organisms from test solutions. Special precautiongess, and alkalinity).
such as covering test chambers and ventilating the areagq 1 3 The characteristics of the dilution water should be

surrounding the cham_bers, should _be taken yvhen Cor]ducm\%iform during the test. The range of hardness during the test
tests on volatile materials. Information on toxicity to humanssh0u|d be less than 5 mg/L or 10 % of the average, whichever
(6), recommended handling procedu(@, and chemical and s higher. In effluent testing where upstream water is used as

physflcal properties of t.he test matena! or effluent should bedilution water the variance associated with hardness might
studied before a test is begun. Special procedures may t??aturally exceed these values

necessary with radiolabeled test materi@sand with mate- . . .
y (@l 9.1.4 Ifitis desired to study the effect of an environmental

rials that are, or are suspected of being, carcinogé)ic ! .
P 9 96) factor such as total organic carbon, (TOC), particulate matter,

8.2 Although disposal of stock solutions, test solutions, dissolved h its of a threebrood Gith
effluents, and test organisms poses no special problems in m ISsolved oXygen on the results of a three roo test @it
gbla, it will be necessary to use a water that is naturally or

cases, health and safety precautions and applicable regulations:,.“ . . . 4
should be considered before beginning a test. Removal d@tficially high in TOC or particulate matter or low in
degradation of test materials or effluents might be desirabldiSSolved oxygen. If such a water is used, it is important that
before disposal of solutions. adequate analyses be performgd to characterize thg water and
8.3 Cleaning of equipment with a volatile solvent such adhat & comparable test be available or conducted in a more
acetone should be performed only in a well-ventilated area iysual dllytlon water to facilitate interpretation of the results in
which no smoking is allowed and no open flame, such as a pildf'€ SPecial water.
light, is present. 9.2 Source
8.4 Acidic solutions and hypochlorite solutions should not 9.2.1 If a natural fresh water is used it should be obtained
be mixed because hazardous fumes might be produced. from an uncontaminated source of uniform characteristics. A
8.5 To prepare dilute acid solutions, concentrated acidvell or spring that has been shown to be of acceptable
should be added to water, not vice versa. Opening a bottle afharacteristics is usually preferable to a surface water. If a
concentrated acid and mixing concentrated acid with watesurface water is used, the intake should be positioned to
should be performed only in a fume hood. minimize fluctuations in characteristics and the possibility of
8.6 Because dilution water and test solutions are usuallgontamination, and to maximize the concentration of dissolved
good conductors of electricity, use of ground fault systems andxygen to help ensure low concentrations of sulfide and iron.
leak detectors should be considered to help prevent electric@urface waters should be filtered (80-um mesh) to remove
shocks. potential predators and competitors©f dubia

9. Dilution Water 9.2.2 Widespread use of one reconstituted water will in-
crease comparability of test results. The hard reconstituted
fresh water described in Guide E 729 has been used success-
. fully by several people (but see X1.1). Addition of 5 ug of
“Reagent Chemicals, American Chemical Society Specifications,” Am. Chemi-, i H i - i

cal Soc., Washington, DC. For suggestions on the testing of reagents not listed k%elemu.m(l?) and 1 Hg I’(l)f CryISta"me Vltamlm ﬁ”‘ (11) mlght .

the American Chemical Society, see “Analar Standards for Laboratory U.K.O€ de5|_rab eC. dubiahas a_so peen cultured anc_i tested in
Chemicals,” BDH Ltd., Poole, Dorset, and the “United States Pharmacopeia.” reconstituted soft water. Acclimation in on%@ﬂ“@émg

9.1 Requirements-Besides being available in adequate
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and testing in another of different hardness or alkalinity shouldeffluents the following should be known about the test material:
be avoided. 10.1.1 Identities and concentrations of major ingredients

9.2.3 Chlorinated water should not be used as, or in thand major impurities, for example, impurities constituting
preparation of, dilution water because residual chlorine is quiténore than 1 % of the material.
toxic to Cladocerg12). Dechlorinated water should be used 10.1.2 Solubility and stability in the dilution water.
only as a last resort because dechlorination is often incomplete. 19.1.3 An estimate of the lowest concentration of test
Sodium bisulfite is probably better for dechlorinating watermaterial that is acutely toxic t€. dubia
than sodium sulfite, and both are more reliable than carbon 141 4 Accuracy and precision of the analytical method at
filters, especially for removing chloramings3). Some organic planned test concentration(s).
chloramines, however, react slowly with sodium bisulfité).
In addition to residual chlorine, municipal drinking water often
contains unacceptably high concentrations of copper, lea
zinc, and fluoride, and quality is often rather variable. Exces-
sive concentrations of most metals can usually be reduced Witg
a chelating resirf15), but use of an alternative dilution water
might be preferable.

9.3 Treatment

9.3.1 Dilution water should be aerated intensively by sucr{n
means as air stones, surface aerators, or column aergtéys, €
17) prior to addition of test material. Adequate aeration will
bring the pH and concentrations of dissolved oxygen and other . . At
gases into equilibrium with air and minimize oxygen deman ble, and redu0|l_)le ”.‘ate”a's* t.h.e p_referred solvent is dilution
and concentrations of volatiles. The concentration of dissolve&v‘f"ter’ although filtration or sterilization, or both, of the water

oxygen in dilution water should be between 90 and 100 % of "gNt be necessary. If the hardness of the dilution water will
saturation(18) to help ensure that dissolved oxygen concen-Not be affecte_d, distilled and de|on|_z<_ad water may be used.
veral techniques have been specifically developed for pre-

trations are acceptable in test chambers. Supersaturation a? . ) .

dissolved gases that can be caused by heating the diluti ring aqueous stock solutions of slightly soluble materials

water, should be avoided9) 1). Minimum amounts of strong acids or bases may be used
9_3"2 Filtration through éand rock, bag, or depth typein the preparation of agueous stock solutions, but such reagents

cartridge filters may be used to keep the concentration ofidnt affectthe pH of test solutions appreciably. Use of a more

particulate matter acceptably low (see 9.2.1), and as a pretreaﬁQIUble form of the test material, such as chloride or sulfate

ment before ultraviolet sterilization or filtration through a finer salts of organic amines, sodmm or .potassmm salts of phe_nols
filter. and organic acids, and chloride or nitrate salts of metals, might

9.3.3 Dilution water that might be contaminated with fac- affect the pH more or less than use of the minimum amounts of

ultative pathogens may be passed through a properly mairf7ond acids and bases. . , .
tained ultraviolet sterilizen20) equipped with an intensity ~ 10-2.3 If a solvent other than dilution water is used, its
meter and flow controls, or passed through a membrane filggoncentration in test solutions should be kept to a minimum
with a pore size of 0.20 um. Water that might be contaminate@nd should be low enough that it does not affect survival, or
with Aphanomyces daphniahould be autoclavet?). reproduction ofC. dubia(and length or weight, or both, if these
9.4 Characterizatior—The following items should be mea- characteristics are to be measured). Because of its low toxicity
sured in the dilution water at least twice each year and morf® aguatic animalg22), low volatility, and high ability to
often if such measurements have not been made semiannuaflipSolve many organic chemicals, triethylene glycol is often a
for at least two years, or if a surface water is used: hardnes§00d organic solvent for preparing stock solutions. Other
alkalinity, conductivity, pH, particulate matter, total dissolved water-miscible organic solvents such as methanol,_ethan_ol, and
solids, total suspended solids, TOC, organophosphorus pesfi¢étone may also be used as solvents, but they might stimulate
cides, organic chlorine, (or organochlorine pesticides plusindesirable growth of microorganisms and besides, acetone is
PCBs), chlorinated phenoxy herbicides, phthalate esters, arfiuite volatile. If an organic solvent is used, it should be reagent
monia, cyanide, sulfide, chloride, bromide, fluoride, iodide,9rade or bettef. A surfactant should not be used in the
nitrate, phosphate, sulfate, calcium, magnesium, sodium, pdreparation of a stock solution because it might affect the form
tassium, aluminum, arsenic, beryllium, boron, cadmium, chro@nd toxicity of the test material in test solutions.
mium, cobalt, copper, iron, lead, manganese, mercury, molyb- 10.24 Ifa solverjt other than water is used), 4t least one
denum, nickel, selenium, silver, and zinc. For each metho&olvent control, using solvent from the same batch used to
used (see 13.3) the detection limit should be below eithpr ( Make the stock solution, must be included in the test ahnd (
the concentration in the dilution water, ob)(the lowest dilution water control, must be included in the test. If no
concentration that has been shown to affect adversely theolvent other than water is used, a dilution water control must

10.1.5 Estimate of toxicity to humans and recommended

(51andling procedures (see 8.1).
' 10.2 Stock Solution

10.2.1 In some cases the test material can be added directly
dilution water, but usually it is dissolved in a solvent to form
a stock solution that is then added to the dilution water. If a
stock solution is used, the concentration and stability of the test
aterial in it should be determined before the beginning of the
st. If the test material is subject to photolysis, the stock
solution should be shielded from light.
10.2.2 Except possibly for tests on hydrolyzable, oxidiz-

survival, and reproduction of. dubia be included in the test.
) 10.2.4.1 If the concentration of solvent is the same in all test
10. Test Material solutions that contain test material, the solvent control must

10.1 Before a test is begun, with material other thancontain the same concentration of solverDocuments

5 Document Sharing Hub

Full document details: ASTM E1295-89(1995)


http://www.avadocuments.com/doc/astm-e1295-89-1995
http://www.avadocuments.com/doc/astm-e1295-89-1995

b £ 1295

10.2.4.2 If the concentration of solvent is not the same in ald8-h static-acute toxicity test (see Guide E 729) on the test
test solutions that contain test material, eith@rg solvent test material using the same dilution water a@ddubialess than
must be conducted to determine whether the survival, oi2-h old. Because the food used in a threebrood toxicity test
reproduction ofC. dubiais related to the concentration of the sometimes affects the results of the acute (8), acute test
solvent over the range used in the toxicity test, (if length orshould be conducted with and without the food added to the
weight, or both, ofC. dubiais to be measured they too should dilution water. If an acute chronic ratio has been determined for
be independent of the concentration of solvent),rsfich a  the test material with a species of comparable sensitivity, the
solvent test must have already been conducted using the samesults of the acute test witi. dubiacan be divided by the
dilution water andC. dubia If either survival, reproduction, or acute-chronic ratio.
length or weight, or both, is found to be related to the 10.4.2 In some (usually regulatory) situations, it is only
concentration of solvent, a threebrood toxicity test w@h  necessary to determine whether one specific concentration of
dubiain that water is unacceptable if any treatment containedest material or effluent unacceptably affects survival, repro-
a concentration of solvent in that range. If neither survival,duction, (or length or weight, or both). For example, the
reproduction, or length or weight, or both, is found to bespecific concentration might be the concentration occurring in
related to the concentration of solvent, a three-brood toxicitya receiving water, the concentration resulting from the direct
test with C. dubiain that water may contain solvent concen- application of a material to a body of water, or the solubility
trations within the tested range, but the solvent control muslimit of a material in water. When there is interest only in a
contain the highest concentration of solvent present in any opecific concentration, it is often necessary to test only that
the other treatments. specific concentration (see section 12.1.1.2).

10.2.4.3 If the test contains both a dilution water control and 10.5 Collection

a solvent control, the survival, and reproduction, (and length or 10.5.1 Several different methods may be used to collect
weight, or both, if these characteristics are measuredy;.of effluent samples for toxicity tests. Selection of a method should
dubiain the two controls should be compared (see X4.6). If abe based on the type of test that is to be conducted, the
statistically significant difference in either survival, reproduc-characteristics of the effluent, any treatment technologies
tion, (and length or weight, or both) is detected between themployed, the rate and manner by which the effluent is
two controls, only the solvent control may be used for meetingischarged into the receiving water, and the average retention
the requirements of 144, d, ande as the basis for calculation time of the effluent. Industrial or municipal facilities occasion-
of results. If no statistically significant difference is detected,a|ly discharge directly, with no provision for effluent retention.
the data from both controls should be used for meeting thén the more typical situation, however, holding and treatment
requirements of 14.&, d, ande as the basis for calculation of ponds provide some duration of effluent retention. The reten-
results. tion time should be measured because channeling sometimes
10.2.5 If a solvent other than water is used to prepare a stoakauses the average retention time to be substantially less than
solution, it might be desirable to conduct simultaneous testthe calculated or design retention time.
using two chemically unrelated solvents or two different 10.5.2 Renewal toxicity tests should generally be conducted
concentrations of the same solvent to obtain informatioron effluent obtained by the following methods:
concerning possible effects of solvent on results of the test.  10.5.2.1 If the average retention time of the effluent is less
10.3 Effluent than 24 h, a 24-h composite sample should be collected daily,
10.3.1 Sampling Point-The effluent sampling point should diluted appropriately, and used for daily renewals (see
be the same as that specified in the National Polutant Dischardé.5.2.3).
Elimination System, (NPDES) monitoring permit. In some 10.5.2.2 If the average retention time is greater than 24 h, a
cases, a sampling point between last treatment and the digrab sample should be collected daily, diluted appropriately,
charge point might provide much better access. If the waste iand used for daily renewals.
chlorinated, it might be desirable to have sampling points both 10.5.2.3 If an effluent is known, or suspected, of being
upstream and downstream of the chlorine contact point t®ighly variable in terms of constituents and retention time is
determine the toxicity of both chlorinated and unchlorinatediess than 24 h, grab samples might be more representative of
effluent. The schedule of effluent sampling should be based ofpxicity potential. In addition, more frequent renewal intervals
an understanding of the short- and long-term operations anghight be desirable.
schedules of the discharger. Although it is usually desirable t0 190524 |n most cases composite or grab sampling as
evaluate an effluent sample that most closely represents thesscriped will be suitable. It is recommended that provisions
normal or typical discharge, conducting tests on atypicahe made for cooling samples to 4°C during the collection of
samples might also be informative. composite samples. In some cases, flow-proportional sampling
10.4 Test Concentration(s) might be desirable. Such situations will be governed by the
10.4.1 If the test is intended to provide a good estimate oéffect of flow variation on the retention time of the effluent, and
the highest concentration of test material or effluent that willin turn, the effect of altered retention time on loss of compo-
not unacceptably affect the survival, reproduction, and lengtiments of the effluent. Generally, losses will occur eittarig
or weight, or both, ofC. dubig the test concentrations (see a treatment basin, ob) due to hydrolysis or other naturally
12.10.2.2) should bracket the best prediction of that concemsccurring phenomenon. Flow-proportional sampling, there-
tration. Such a prediction is usually based on the results of #ore, is recommended only when the vaB@tn ilﬂ@nsts
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