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Standard Guide for
Conducting Bioconcentration Tests with Fishes and
Saltwater Bivalve Mollusks *

This standard is issued under the fixed designation E 1022; 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.

€' Note—Sections 3, 4, and 5, were editorially renumbered in August 1988.
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. : . : eferenced Documents 2
data concerning bioconcentration of a test material added minology 3
dilution water—but not to food—by freshwater and saltwatersummary of Guide 4
fishes and saltwater bivalve mollusks using the flow-througr‘ﬁigfniﬂcgnce and Use 5
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safety concerns, if any, associated with its use. It is the 3.2.2 bioaccumulatior-the net accumulation of a sub-
responsibility of the user of this standard to establish appro-stance by an organism as a result of uptake from all environ-
priate safety and health practices and determine the applicamental sources.

bility of regulatory limitations prior to useSpecific precau- 3.2.3 bhioconcentration-the net accumulation of a sub-
tionary statements are given in Section 7. stance by an aquatic organism as a result of uptake directly
2. Referenced Documents fro;nzal:qg_eous 50“:“0';1' factor (BCRHh dont at
i .2.4 bioconcentration factor e quotient, at any
2.1 ASTM Standards: . : . :
D 1129 Terminology Relating to Water time during the uptake phase of a bioconcentration test, of the

E 380 Practice for Use of the International System of Umtsconcentratlon of a material in one or more tissues of an aquatic

(SI) (the Modernized Metric Systefh) organism at that time, divided by the effective average expo-

. . . ... sure concentration at that time of the same material in the
E;gﬁeseu,\'/?aecrg;vggggggg a':gu;?n-rr?i)l(ali%;ys Tests with solution which contains the organism, in units of volume of
E 943 T,erminolo Relatin ’to Biolo ?cal Effects and En- solution per mass of organism. (BCFs are usually calculated so
X 9y 9 9 that the volume of solution, for example, 1 L, is about
vironmental Faté

; . . comparable to the mass of tissue, for example, 1 kg, and the
E 1023 Guide for Assessing the Hazard of a Material tOBCF is reported without units.)

Aquatic Organisms and Their Uses 3.2.5 depuratior—loss of a substance from an organism as
E 1191 Guide for Conducting Life-Cycle Toxicity Tests . puratl u gani

with Saltwater Mysidé a result of any active or passive process.
E 1193 Guide for Conducting Renewal Life-Cycle Toxicity 3.2.6 depuration cgrve—the line obtal_ne(_j by plo_tt|ng th‘?
Tests with Saltwater Mysids measured concentration of a test material in aquatic organisms

E 1241 Guide for Conducting Early Life-Stage Toxicity versus time during the depuration phase of a bioconcentration
Tests with Fishes test. _ _ . .

E 1295 Guide for Conducting Three Broad, Renewal Tox- 3-2:7 depuration phase-the portion of a bioconcentration
icity Tests with Ceriodaphnia Dutfia Fest_aft_er the uptake pr_lase and during v_vhlch the organisms are

in dilution water to which no test material has been added.
3.2.8 depuration rate constantthe mathematically derived

3.1 Definitions: value(s) that expresses how rapidly test material is eliminated
3.1.1 The words “must,” “should,” “may,”™ can,” and from previously exposed aquatic organisms when placed in

“might” have very specific meanings in this guide. “Must” is dilution water to which no test material has been added, usually

used to express an absolute requirement, that is, to state that #gpressed in units of reciprocal time.

test ought to be designed to satisfy the specified condition, 3.2.9 effective average exposure concentratighe aver-

unless the purpose of the test requires a different desigmage concentration, at any time during the uptake phase of a

“Must” is used only in connection with factors that relate pioconcentration test, of test material in the test solution during

directly to the acceptability of the test (see 13.1). “Should” isthe preceding period of time equal to the shorter af the

used to state that the specified condition is recommended arpéingth of the uptake phase to that point abyl gne half the

ought to be met if possible. Although violation of one “should” time to apparent steady-state. Effective exposure concentra-

is rarely a serious matter, violation of several will often rendertions cannot be calculated until after the time to apparent

the results questionable. Terms such as “is desirable” are usegeady-state has been determined, unless the concentration of

in connection with less important factors.” May” is used to test material is constant.

mean “is (are) allowed to,” “can” is used to mean is (are) able 3210 projected steady-state bioconcentration faetax

to,” and “might” is used to mean “could possibly.” Thus the BCF calculated for infinite times) from uptake and depuration

classic distinction between” may” and “can” is preserved, andate constants derived using an appropriate compartmental

“might” is never used as a synonym for either “may” or “can.” model or p) by fitting an appropriate equation to data
3.1.2 For definitions of other terms used in this guide, refet:oncerning BCF versus time.

to Terminologies D 1129 and E 943 and Guide E 729. For an 3 5 11 yptake—acquisition of a substance from the environ-
explanation of units and symbols, refer to Practice E 380.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 apparent steady-state bioconcentration faetea
BCF that does not change significantly over a period of two t
four days at a uniform concentration (as defined in 11.10.3.
of the test material in the solution containing the organism, that . . .
is, the BCF that exists when uptake and depuration are equal 3.2.13 uptake phase-the portion of a bioconcentration test

and bioconcentration (net accumulation) is zero for two to four, uring which organisms are exposed to test material intention-
days ally added to dilution water. (Although uptake and depuration

both occur during the uptake phase, uptake always predomi-

2  Boor of oo nates at the beginning, but depuration often becomes nearly
Annual Book of ASTM Standar, 11.01. H

2 Annual Book of ASTM Standardsol 14.02; excerpts in gray pages of Vol gqual tc.. uptake a:j the eng Ofdth.e uptake phase.fOﬁcasmnaklly

11.04. epuration exceeds uptake during a portion of the uptake

4 Annual Book of ASTM Standardsol 11.05. phase.) Docu ments
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3. Terminology

ment by an organism as a result of any active or passive
process.

3.2.12 uptake curve-the line obtained by plotting the
easured concentration of test material in aquatic organisms
ersus time during the uptake phase of a bioconcentration test.
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3.2.14 uptake rate constantthe mathematically derived 5.5 Results of bioconcentration tests are used to predict
value(s) that express how rapidly test material is accumulatedoncentrations likely to occur in aquatic organisms in field
by aquatic organisms during the uptake phase of a bioconcesituations as a result of exposure under comparable conditions,
tration test, in units of volume of solution per mass of organismexcept that mobile organisms might avoid exposure when
per time. possible. Under the experimental conditions, particulate matter
. is deliberately minimized compared to natural water systems.
4. Summary of Guide Exposure conditions for the tests may therefore not be compa-

4.1 Each of two groups of test organisms of one species ifable for an organic chemical that has a high octanol-water
administered a treatment, consisting of an uptake phase andhartition coefficient or for an inorganic chemical that sorbs
depuration phase, using the flow-through technique. The corsybstantially onto particulate matter. The amount of the test
trol treatment, in which organisms are exposed during botlyubstance in solution is thereby reduced in both cases, and
phases to dilution water to which no test material has beetherefore the material is less available to many organisms.
added, provides a measure of the acceptability of the test bMowever, sorption might increase bioaccumulation by aquatic
giving an indication of the quality of the test organisms and thespecies that ingest particulate mattg), or food may be a
suitability of the dilution water, food, test conditions, handling more important source of residues in fish than water per se for
procedures, etc. In the other treatment the organismsajre (stable neutral organic chemicals that have a Kgg between
exposed during the uptake phase to dilution water, to which @ and 6(3).
selected concentration of test material has been intentionally 5.6 Results of bioconcentration tests can be used to compare
added, at least until either apparent steady-state or 28 daystise propensity of different materials to be accumulated. Non-
reached andhj exposed during the depuration phase tojonizable organic chemicals can also be ranked for bioconcen-
dilution water to which no test material has been added. Durin@aﬂon using correlations that have been reported between
both phases of the test, representative organisms and walgieady-state BCFs and physical-chemical properties, such as
samples are removed periodically from each test chamber anfle octanol-water partition coefficient and solubility in water
analyzed for test material. Apparent steady-state and projectqd). However, when such predictions are impossible, exceed
steady-state BCFs and uptake and depuration rate constants ge demonstrated limits of the correlation, or might be other-

usually calculated from the measured concentrations of testise questionamdl’ 5), a bioconcentration test may be
material in tissue and water samples. If it is desired tonecessary.

determine whether BCFs and rate constants are dependent ors.7 Results of bioconcentration tests can also be used to
the concentration of test material in water, additional treatcompare the abilities of different species to accumulate mate-
ments, utilizing different concentrations of test material duringrials. At steady-state the concentration of a nonionizable
the uptake phase, must be used. organic chemical in individual organisms, and in various
5. Significance and Use tissues Wlt_hln an organism, will p_robably be_ related to the
i ) , . concentration of lipids in the organisms and tiss(@s
_ 5.1 Abioconcentration test is conducted to obtain informa- 5 g Resylts of bioconcentration tests might be an important
tion concerning the ability of an aquatic species to accumulatgyngigeration when assessing hazard (see Guide E 1023) or
a test material directly from water. This guide providesyeriying water-quality criteria because consumer animals
guidance for designing bioconcentration tests on the propertigsight he adversely affected by ingesting aquatic organisms that
of the test material so that each material is tested in &qntain toxic materials. However, assessment of hazard to

cost-effective manner. consumer organisms must take into account not only the

5.2 Because steady-state is usually approached from the Iow,anity of material accumulated in tissues of aquatic organ-

side and the definition of apparent steady-state is based on; s, but also the toxicity of the material to the consumer.

statistical hypothesis test, the apparent steady-state BCF wij urther, humans eat only certain portions of most aquatic

usually be lower than the steady-state BCF. With the variation, ganisms, whereas other predators often consume additional
and sample sizes commonly used in bioconcentration tests, theg as.

actual steady-state BCF will usually be no more than twice the 5 g gigconcentration tests might be useful for studying

apparent BCF. o . structure—activity relationships between test materials, biologi-
5.3 When both are determined in the same test, the projected,| ayajlability, metabolism of materials in aquatic organisms,

steady-state BCF will usually be higher than the apparent,q effects of various environmental factors on results of such
steady-state BCF because the models used to calculate theio

projected BCF assume that the BCF steadily increases until 5_1'0 Uptake and depuration rate constants might be useful

infinite time. for predicting environmental fate using compartmental models
5.4 The BCFs and rates and extents of uptake and depurgyy

tion will depend on temperature, water quality, the species an
its size, physiological condition, age, and other factd® 6. Apparatus
Although organisms are fed during tests, uptake by means of §.1 Facilities—Flow-through tanks should be available for
sorption onto food is probably negligible during tests. culturing, holding, and acclimating test organisms. An elevated
dilution-water tank or headbox, or both, might be desirable so
S The boldface numbers in parentheses refer to the list of references at the end gl“u'{ion water can be graVity'fEd into hOIding and acclimation

this standard. tanks and the metering system (see 6.3), \Dmﬁmﬁtgst
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solutions and delivers them to the test chambers. Strainers apthons, pumps, solenoids, valves, etc. (see Guide E 729), has
air traps should be included in the water supply system. Théeen used successfully. Because a bioconcentration test usually
test chambers should be in a constant temperature area consists of a control treatment and one concentration of test
recirculating water bath. Headboxes and holding, acclimationnaterial, the metering system usually consists of one device for
and dilution-water tanks should be equipped for temperaturenetering a solution of the test material, two devices for
control and aeration (see 8.3). Air used for aeration should beetering dilution water, and two small chambers for mixing
free of fumes, oil, and water; filters to remove oil and water argand splitting, if replicate test chambers are used) the indi-
desirable. Filtration of air through a 0.22-pm bacterial filtervidual test solutions before they enter test chambers.

might be desirable. During holding, acclimation, and testing, 6.3.2 The metering system should be calibrated before each
organisms should be shielded from disturbances with curtaingst by determining the flow rate through each test chamber and
or partitions to prevent unnecessary stress. The test facilittheasuring either the concentration of test material in each test
should be well ventilated and free of fumes. To further reduce&hamber or the volume of solution used in each portion of the
the possibility of the contamination of test organisms by tesimetering system. The general operation of the metering system
materials and other substances, especially volatile ones, cudhould be visually checked each morning and afternoon
ture, holding, and acclimation tanks should not be in a room irthroughout the test. The metering system should be adjusted
which bioconcentration or toxicity tests are conducted, stoclduring the test if necessary.

solutions or test solutions are prepared, or equipment is 6.3.3 The flow rate through each test chamber should be at
cleaned. A16-h light and 8-h dark photoperiod controlled by geast five volume additions per 24 h, but might need to be
timing device is often convenient, but a 12-12 or 14-10greater depending on the loading (see 11.4). In tests with
photoperiod might be desirable to delay maturation of somejivalve mollusks, the minimum necessary flow rate might also
species. A15 to 30-min transition peri¢ti2) when the lights  depend on the amount of food available in the dilution water
go on might be desirable to reduce the possibility of organismgsee 11.4.3). It is usually desirable to use a flow rate of at least
being stressed by instantaneous illumination; a transitiofen volume additions per 24 h, especially at the beginning of
period when the lights go off may also be desirable. the test when uptake is greatest, but a higher flow rate will
6.2 Construction Materials—-Equipment and facilities that increase the amount of dilution water and test material used. A
might contact stock solutions, test solutions, or any water intdiigher flow rate is also desirable if there is rapid loss of test
which test organisms will be placed should not containmaterial due to microbial degradation, hydrolysis, oxidation,
substances that can be leached or dissolved by aqueopbotolysis, reduction, sorption, or volatilization. At any par-
solutions in amounts that can adversely affect aquatic orgaricular time during a test, the flow rates through any two test
isms. In addition, equipment and facilities that contact stockchambers should not differ by more than 10 %. If comparable
solutions or test solutions should be chosen to minimize th@umbers of test organisms are removed from all chambers, the
sorption of test materials from water. Glass, Type 316 stainlesdepth of solution or the flow rate, or both, in all test chambers
steel, nylon, and fluorocarbon plastics should be used wheriray be equally reduced, as long as the flow rate remains at
ever possible to minimize leaching, dilution, and sorption,least five volume additions per 24 h and the loading (see 11.4)
except that stainless steel should not be used for tests on met&Rd temperature (see 11.3) remain acceptable.
in salt water. Concrete and rigid (unplasticized) plastics may be 6.4 Test Chambers
used for culture, holding, and acclimation tanks and in the 6.4.1 In a toxicity test with aquatic organisms, a test
water-supply system, but they should be soaked, preferably ishamber is defined as the smallest physical unit between which
flowing dilution water, for several days before u¢e3). there are no water connections. However, screens and cups
Cast-iron pipe should not be used with salt water and probablyhay be used to create two or more compartments within each
should not be used in freshwater supply systems, becaug@amber. Test solution can therefore flow from one compart-
colloidal iron will be added to the dilution water, and strainersment to another within a test chamber but, by definition, cannot
will be needed to remove rust particles. Specially designegiow from one chamber to another. Because solution can flow
systems are usually necessary to obtain salt water from fom one compartment to another in the same test chamber, the
natural water source (see Guide E 729). Copper, brass, leagmperature, concentration of test materials, and levels of
galvanized metal, and natural rubber should not contact dilupathogens and extraneous contaminants are likely to be more
tion water, stock solutions, or test solutions before or durinGsimilar between compartments in the same test chamber than
the test. Items made of neoprene rubber and other materials n@étween compartments in different test chambers in the same
mentioned above should not be used unless a sensitive aquaieatment. Chambers should be covered to keep out extraneous
species (see 8.2.3) can survive for 48 or 96 h (see Guide E 728pntaminants and to reduce the evaporation of test solution and
in static water in which the items are soaking. test material. All of the chambers and compartments in a test
6.3 Metering System must be identical.

6.3.1 The metering system must be designed to accommo- 6.4.2 Test chambers are usually constructed by welding (not
date the type and concentration(s) of test material and thsoldering) stainless steel or by gluing double-strength or
necessary flow rates of test solutions. The system musttronger window glass with clear silicone adhesive. Stoppers
reproducibly (see 11.10.3.2) supply the selected concentrand silicone adhesive sorbs some organochlorine and organo-
tion(s) of test material (see 9.4). A variety of metering systemsphosphorus pesticides that are then difficult to remove. There-
using various combinations of syringes, “dipping birds,” si-fore, as few stoppers and as little adhesiﬂmémgd
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be in contact with the test solution. If extra beads of adhesivéions are inadequate. Therefore, skin contact with all test
are needed for strength, they should be on the outside ohaterials and solutions of them should be minimized by
chambers rather than on the inside. wearing appropriate protective gloves (especially when wash-
6.4.3 The minimum dimensions of test chambers and théng equipment or putting hands in test solutions), laboratory
minimum depth of test solution depend on the size of thecoats, aprons, and glasses, and by using dip nets or forceps to
individual test organisms (see 10.2) and the loading (see 11.4)emove organisms from test solutions.
The smallest horizontal dimension of test chambers should be 7.1.1 Special precautions, such as covering test chambers,
at least 1.5 times the largest horizontal dimension of the largestentilating the area surrounding the chambers, and use of fume
test organism. For fish the depth of test solution should be atoods, should be taken when conducting tests on volatile
least 3 times the height of the largest test organism; in additiormaterials. Information concerning toxicity to humai8),
the test solution should be at least 150 mm deep for fish oveecommended handling procedurés), and chemical and
0.5 g (wet weight) each, and at least 50 mm deep for smallgphysical properties of the test material should be studied before
fish. Chambers filled to within 150 mm of the top sometimesa test is begun. Special procedures may be necessary with
need to be covered to prevent fish from jumping out. Withradiolabeled test materia(d0) and with materials that are, or
bivalve mollusks, the test solution should completely submergare suspected of being, carcinoge(iit).
the organisms throughout the test. Tests with bivalve mollusks 7.2 Although disposal of stock solutions, test solutions, and
for which the distance from the tip of the umbo to the distaltest organisms poses no special problems in most cases, health
valve edge is less than 60 mm and tests with small fish, foand safety precautions and applicable regulations should be
example, less than 10 g, are often conducted in 300 by 600 bgonsidered before beginning a test. Removal or degradation of
300-mm deep all-glass test chambers containing 30 L ofest material might be desirable before disposal of stock and
solution. Use of excessively large volumes of solution in testest solutions.
chambers will unnecessarily increase the amount of dilution 7.3 Cleaning equipment with a volatile solvent such as
water and test material used or the average retention time, @cetone should be performed only in a well-ventilated area in
both. which no smoking is allowed and no open flame, such as a pilot
6.4.4 Cleaning—The metering system, test chambers, andight, is present.
equipment used to prepare and store dilution water, stock 7.4 An acidic solution should not be mixed with a hypochlo-
solutions, and test solutions should be cleaned before use. Naite solution because hazardous fumes might be produced.
items should be washed with detergent and rinsed with water, 7.5 To protect hands from being cut by sharp edges of
a water-miscible organic solvent, water, acid (such as 10 %hells, cotton work gloves should be worn (over appropriate
concentrated hydrochloric acid), and at least twice with disprotective gloves (see 7.1) if necessary) when bivalve mollusks
tilled, deionized, or dilution water. (Some lots of some organicare handled.
solvents may leave a film that is insoluble in water.) A 7.6 Because dilution water and test solutions are usually
dichromate-sulfuric acid cleaning solution may be used ingood conductors of electricity, use of ground fault systems and
place of both the organic solvent and the acid, but it mighteak detectors should be considered to help avoid electrical
attack silicone adhesive and requires special disposal teclshocks. Salt water is such a good conductor that protective
niques. At the end of every test, all items that are to be usedevices are strongly recommended.
again should be immediatelya)( emptied, ©) rinsed with 7.7 To prepare dilute acid solutions, concentrated acid
water, €) cleaned by a procedure appropriate for removing theshould be added to water, not vice versa. Opening a bottle of
test material (for example, acid to remove metals and basespncentrated acid and adding concentrated acid to water should
detergent, organic solvent, or activated carbon to removée performed only in a fume hood.
organic chemicals), andl) rinsed at least twice with distilled, I
deionized, or dilution water. Acid is useful for removing & Dilution Water
mineral deposits, and 200 mg of hypochlorite/L is often useful 8.1 Requirements-The dilution water should &) be in
for removing organic matter and for disinfection. (A solution adequate supplybf be acceptable to the test organisnty e
containing about 200 mg of OTL is conveniently prepared Oof uniform quality; and §) except as stated in 8.1.4, not affect
by adding 6 mL of liquid household chlorine bleach to 1 L of the results of the test unnecessarily.
water. Hypochlorite is quite toxic to most aquatic anim@dk) 8.1.1 The dilution water should not adversely affect the test
and is difficult to rinse from some construction materials. It isorganisms. For bioconcentration tests, the minimal criterion for
often removed by reaction with sodium thiosulfate, sodiumacceptability of dilution water to test organisms is that healthy
sulfite, or sodium bisulfite or by autoclaving in distilled water test organisms will survive in it during acclimation and testing
for 20 min or by drying the item and letting it sit for at least 24 without showing signs of stress, such as discoloration or
h before use.) The metering system and test chambers showl@usual behavior. In addition, the water should not affect the
be rinsed with dilution water just before use. ability of organisms to sorb and depurate test material. There-
6.5 Acceptability—New holding, acclimation, and testing fore, a better criterion for acceptability of dilution water to test
facilities should be tested for toxicity before use (see 6.2 an@rganisms is that at least one aquatic animal species can

8.1.1). survive, grow, and reproduce satisfactorily in it. Unless accept-
i ability of the dilution water has been demonstrated during the
7. Safety Precautions previous year, it should be demonstrated during the test by

7.1 Many materials can affect humans adversely if precaushowing that eitherd) at least one specieﬂbenuimgms
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and reproduce acceptably in a laboratory culture or a life-cycleised as dilution water or in its preparation, eith&) the
toxicity test (see Guides E 1191, E 1193, and E 1295ppa{  acceptability of the dilution water must be demonstrated (see
least one species of fish will perform acceptably in a partiaB.1.1) during the test o2] it must be shown three times each
life-cycle or early life-stage toxicity test (see Guide E 1241). week on nonconsecutive days that in fresh samples of dilution

8.1.2 The dilution water should not unnecessarily affect thevater either ) Acartia tonsamysids (not more than 30-h post
results of a bioconcentration test because of such things delease of a species that can live for 48 h without food), bivalve
sorption or complexation of test material. Therefore, except agiollusk larvae, or first-instar daphnids can survive for 48 h
stated in 8.1.4, concentrations of both total organic carbomithout food, or p) the concentration of total residual chlorine
(TOC) and particulate matter should be less than 5 mg/L foin fresh water or chlorine-produced oxidants in salt water is
tests with fish and less than 20 mg/L for tests with saltwatetess than 8 ug/i(14).
bivalve mollusks (see 10.5.3). 8.3 Treatment

8.1.3 The quality of the dilution water should be uniform 8.3.1 Dilution water should be aerated intensively by using
during the test. During a test in fresh water the range ofir stones, surface aerators, or column aergt8s 19)before
hardness should be less than 5 mg/L or 10 % of the averagagjdition of test material. Adequate aeration will bring the pH
whichever is higher. During a test in salt water the range oBnd concentrations of dissolved oxygen and other gases into

salinity should be less than 2 g/kg or 20 % of the average€quilibrium with air and minimize oxygen demand and con-
whichever is higher. centrations of volatiles. The concentration of dissolved oxygen

8.1.4 If it is desired to study the effect of an environmentalin dilution water should be between 90 and 100 % saturation

factor such as TOC, particulate matter, or dissolved oxygen ok?0) to help ensure that dissolved oxygen concentrations in the

the results of a bioconcentration test, it will be necessary to usi®st chambers are acceptable. Supersaturation by dissolved

a water that is naturally or artificially high in TOC or gases,_wh|ch can occur when d|Iut|qn water is heated, should

particulate matter or low in dissolved oxygen. If such a watefP® avoided to prevent gas bubble dise@s® 21). _

is used, itis important that adequate ana'yses be performed t0832 For tests W|th bivalve m0||USkS, U.nflltered, unsteril-

characterize the water and that a comparable test be availafked natural salt water is often used to provide as much natural

or conducted in a more usual dilution water to facilitate Planktonic food as possible (see 10.5.3).

interpretation Of the resu'ts in the Specia' water. 8.3.3 EXCEpt pOSSib|y fOI’ tests with biVaIVe m0||USkS (See
8.2 Source 8.3.2), filtration through sand, sock, bag, or depth-type car-

8.2.1 Although reconstituted water (see Guide E 729) ma);ridge filters may be used to keep the concentration of

be used, its use generally is not practical for bioconcentratioRart'Culate matter gcceptab_ly Io_w (see.8.1._2) and as a pretreat-
tests because large volumes are necessary. In addition, it m nt before ultraviolet sterilization or filtration through a finer
be difficult to provide saltwater bivalve mollusks with adequate iiter, or both.

amounts of acceptable food (see 10.5.3) when reconstitute 8'3'4_ Expept possib_ly for tests with bivalve mollusks (see
water is used. .3.2), it might be desirable to pass salt water from a surface

water source through a filter effective to 15 pm or less to

8.2.2 If a natural water is used, it should be obtained from .
remove parasites.

an uncontaminated, uniform quality source. For fresh water, a . . .
well or spring is usually preferable to a surface water. If a 8.3.5 Except possibly for tests with bivalve mollusks (see

surface water is used for fresh or salt waters, the intake shouf%'?"z)’ dllgtlon water that might be contaminated with unde-
be positioned to minimize fluctuations in quality and thes'rable. microorganisms may be pa§sed th_rough' a prqperly
possibility of contamination and to maximize the concentra—malntalned ultraviolet steriliz¢22) equipped W'th an intensity
tions of sulfide and iron. meter and flow controls or passed through a filter with a pore
: . . . size of 0.22 pm or less.

8.2.2.1 For bioconcentration tests with saltwater bivalve 8.3.6 Hardness, salinity, and pH may be adjusted by the

mollusks, it might also be desirable to position the intake toaddition of appropriate reagent grade chemiaisa salt, acid,

max!m||ze thegrggunt of plankton that will support growth andbase, and deionized or distilled water if it has been shown that
survival (see o )- , the addition will not adversely affect the test organisms.

8.2.3 Chlorinated water should not be used as, or in the g 4 characterization-The following items should be mea-
preparation of, dilution water because total residual chloringaq at least twice each year and more often if such measure-

a“?' chlorine-produqed oxidants are quite toxic to aquatigyenis have not been made semiannually for at least two years
animals(14). Dechlorinated water should be used only as a Iasbr if a surface water is used:

resort because dechlorination is often incomplete. Sodium 8.4.1 All Waters—Alkalinity, pH, conductivity, particulate

bisulfite should be better for dechlorinating water than sodium, v~ ToC total organophosphorus pesticides, organic chlo-

sulfite and both are more reliable than carbon filters, especially, (or total organochlorine pesticides plus PCBs), chlorinated
for removing chloramineg15). Some organic chloramines,

however, react slowly with sodium bisulfi(@6). In addition to

residual chlorine, municipal drinking water often contains

unacceptably high concentrations of copper, lead, zinc, and °Reagent Chemicals, American Chemical Society Specificatimerican

fluoride, and quality is often rather variable. When necessar 1hemlcal Somety,l Washlngtqn, DC. _For suggestions on lthe testing of reagents not
. K isted by the American Chemical Society, $&eagent Chemicals and Standardg

excessive concentrations of most metals can Usua”y be r@(’)seph Rosen, D. Van Nostrand Co., Inc., New York, NY, andUhied States

moved with a chelating resi(iL7). If dechlorinated water is Pharmacopeia Documents

Document Sharing Hub

Full document details: ASTM E1022-94


http://www.avadocuments.com/doc/astm-e1022-94
http://www.avadocuments.com/doc/astm-e1022-94

