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Carbamate Pesticides (6610) has been revised to use citrate instead of monochloroacetic acid
(MCAA) as a preservative. MCAA is considered a hazardous substance that requires special labeling,
whereas samples preserved with citrate do not require special labeling.

Tributyl Tin (6710) is a new section that contains two methods: gas chromatography/mass
spectrometry and gas chromatography/flame photometry.



6610 CARBAMATE PESTICIDES*

6610 A.

1. Sources and Significance

Carbamates are used as insecticides, nematicides, and aracides
to control pests on agricultural crops. as well as to control lawn
and garden insects. Their toxicity comes from their ability to act
as cholinesterase inhibitors. Residues of several carbamates have
been found in groundwater in a number of states.'” Two of the
target compounds in this method, carbofuran and oxamyl, are
regulated by the U.S. Environmental Protection Agency, with
aldicarb and its metabolites, aldicarb sulfoxide and aldicarb
sulfone, under consideration for regulation.”

2. Selection of Method

High-performance liquid chromatography (HPLC) is the
method of choice for analysis for carbamates, many of which are
thermally labile. This HPLC analysis method is an updated
version of a previous method developed using direct injection,
post-column derivatization, and fluorescence detection to yield
sensitivity and selectivity while keeping sampie preparation to a
minimum.*~® This method is suitable for the analysis of the
following carbamate compounds and metabolites in drinking

* Approved by Standard Methods Commiltee, 2004.
Juint Task Group: Steven C. Wendelken (chair), Margarita V. Bassel, Linda
Henry, David J. Munch, Barry V. Pepich.

6610 B. High-Performance

1. General Discussion

a. Principle: After the addition of a surrogate compound and
filtration, water samples are injected directly onto a HPLC and
separated by use of a gradient and a C g column. The carbamates
analyzable by this method (Table 6610:1), which are generally
classified as phenyl and oxime carbamates, all have an N-methyl
oroup in common. After chromatographic separation, these com-
pounds are hydrolyzed with 0.058 NaOH at 80 to 95°C, yielding
a4 methyl amine which is then reacted with o-phthalaldehyde
(OPA) and 2-mercaptoethanol {(or N, N-dimethyl-2-mercaptoeth-
ylamine) to form a highly fluorescent isoindole that is detected
instrumentally, The external standard technique is used for quan-
titation.

b, Interferences: Method interferences may be caused by
contaminants, espectally primary amines and ammonia, in sol-
vents, reagents (including reagent water), sample bottles and
caps, and other sample-processing hardware, that lead to discrete
artifacts and/for elevated baselines in the chromatograms. The
samples or analytical system may be contaminated from being
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waters: aldicarb sulfoxide, aldicarb sulfone, oxamyl, methomyl,
3-hydroxycarbofuran, aldicarb, propoxur, carbofuran, carbaryl,
l-naphthol, and methiocarb.
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TasrLe 6610:1. DETECIION LEVELS IN REAGENT WATER

Fortification Detection
Level Level* Signal-to-Noise

Analyte pell wel/L Ratio
Aldicarb sulfoxide 0.20 0.059 8:1
Aldicarb sulfone 0.10 0.057 3:1
Oxamyl 0.20 0.065 10:1
Methomyl 0.20 0.050 10:1
3-Hydroxycarbofuran 0.20 0.029 18:1
Aldicarb 0.20 0.026 Y:1
Propoxur 0.20 0.037 6:1
Carbofuran .20 0.043 9:1
Carbary! 0.20 0.045 13:1
1-Naphthel 0.20 0.063 10:1
Methiocarb 0.20 0.061 11:1
BDMC (SUR) 2.00 N/A N/A

* Detection levels were determined by analyzing 7 replicates over 3 d under the
conditions outlined in Table 6610:1V with a 1000-pL injection.
N/A = not applicable
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TagLE 6610-1. SINGLE-ANALYST PRECISION AND AcCURACY oF Compound DetecTioN v Various WaTers a1 Low (0.20 us/L) anp Hial (10 uefl)
ForTiFIcATION LEVELS*

Reagent Water

Drinking Water, Surface Water

Drinking Water, Groundwater

0.20 ug/l 10.0 pe/L 0.20 pg/L 100 pg/L 0.20 pg/l 10.0 pgfL

Compound MR% %RSD MR% %RSD MR% %RSD MR% %RSD MR% %RSD MR% %RSD
Aldicarb sulfoxide (12 6.2 106 1.8 113 7.0 104 2.8 111 7.3 106 1.1
Aldicarb sulfone 92 95 106 2.6 104 5.5 106 1.4 98 9.2 106 0.9
Oxamyl 101 B.6 106 2.2 107 6.4 104 2.2 99 8.4 105 1.2
Methomyl 1031 6.5 106 2.9 110 9.8 104 1.6 99 10.2 105 1.4
3-Hydroxycarboluran 105 6.8 108 1.2 128 39 107 1.1 107 3.0 108 0.4
Aldicarb 95 74 106 1.3 123 2.7 105 1.5 100 6.3 105 0.6
Propoxur 109 59 109 2.0 128 6.0 106 2.1 112 0.1 107 0.8
Carbofuran 112 6.7 110 2.2 140 5.6 105 25 112 4.1 107 1.6
Carbaryl 112 7.0 107 2.1 112 9.7 106 0.9 119 5.1 108 1.3
| -Naphthol 113 12.6 108 31 113 12.1 101 1.3 109 8.2 109 12
Methiocarb 105 59 107 i.5 104 13.3 107 1.1 105 39 107 1.0
BDMC (SUR)+ 108 4.3 101 2.3 108 Z.1 96 3.9 109 2.0 97 4.3

* MR% = mean rccovery expressed as % recovery: %RSD = percent relative standard deviation
 Surrogale concentration in all samples was 2.0 pg/L; all data from n=7 replicates using a 1000-pL injection volume,

handled with bare fingers. Routinely demonstrate that all items
used in analysis are free from interferences under the conditions
of the analysis by analyzing laberatory reagent blanks. Do not
subtract blank values from sample results. Clean all glassware
meticulously: wash glassware with detergent and tap water, rinse
with tap water, and rinse again with reagent water. A final rinse
with solvents may be nceded. In place of a solvent rinse, non-
volumetric glassware can be heated in a muffle furnace at 400°C
for 2 h. Do not heat volumetric glassware above 120°C.

Samples that are not properly preserved ( 2 below) may yield
poor target analyte recovery due to degradation caused by chlorine
residual and base-catalyzed hydrolysis at neutral and high pH.

c. Detection levels: Detection levels are compound, instru-
ment, and matrix dependent. The detection level is defined as the
statistically calculated minimum concentratien that can be mea-
sured with 99% confidence that the reported value is greater than
zero.! Experimentally determined detection levels for the target
analytes are provided in Table 6610:1. The detection level differs
from, and is lower than, the minimum reporting level (MRL).
The concentration range for target analytes in this method was
evaluated between 0.2 pg/L and 10 pug/L. Precision and bias data
are presented in Table 6610:11.

d. Safety: The toxicity or carcinogenicity of each reagent used
in this method has not been precisely defined; treat each chem-
ical compound as a potential health hazard, and minimize expo-
sure. Handle pure standard materials and stock standards of these
compounds with suitable protection to skin and eyes. Take care
not to breathe the vapors or ingest the materials. Maintain a
current-awareness file of OSHA regulations regarding the safe
handling of the chemicals specified in this method. Make a
reference file of MSDSs available to all personnel involved in
the chemical analysis. Additional references to laboratory safety

are available.”*

2. Sampling and Storage

4. Sample bottle preparation: Use amber glass bottles fitted
with polytetraflucroethylene (PTFE)-lined screw caps. Before

shipping sample bottles to the field, add preservatives, as dry
solids, to each bottle. To adjust sample pH to ~3.8 to prevent
hydrolysis of oxamyl, 3-hydroxycarbofuran, carbaryl, and me-
thiocarb and to guard against biodegradation, add a sufficient
amount of potassium dihydrogen citrate (C;H,KQ;) 10 yield a
concentration in the sample of 9.2 to 9.5 g/L. To climinate the
residual free chlorine in the samples, which rapidly degrades
aldicarb and methiocarb, add sodium thiosulfate (Na,5,0,) to
yield a sample concentration in the range of 80 to 320 mg/L.

b. Sumple collection: Collect grab samples in accordance with
conventional sampling practices. Do not prerinse sample bottles
with sample before collection, because prerinsing will wash out
the preservatives added to the boitles before shipment.

When sampling from a cold water tap, remove aerator so that
no air bubbles will be trapped in the sample. Open tap and let
system flush until water temperature has stabilized (usually
about 3 to 5 min). Collect samples from the flowing system.

Fill sample bottles, taking care not to flush out sample pres-
ervation reagents. Samples do not need to be collected head-
space-free. After collecting sample, cap carefully to avoid spill-
age and agitate by hand for 1 min. Keep samples sealed from
collection time until analysis.

c. Sample storage and holding rime: Keep all samples iced
during shipment and do not let temperature exceed 10°C during
the first 48 h after collection. Assuming that samples are in
transit for 48 h or less. confirm that they are at or below 10°C
when they are received at the laboratory. In the laboratory, store
samples at or below 6°C and protect from light unti] analysis. Do
not freeze samples. Results of the sample storage stability study
of all method analytes indicated that all compounds are stable for
28 d in water samples that are collected, dechlorinated, pre-
served. shipped, and stored as described above.” Analyze sam-
ples within 28 d.

3. Apparatus

a. High-performance liguid chromatograph (HPLC): A sys-
tem capable of reproducibly injecting up to 1000-uL portions,
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and performing ternary linear gradients at a constant flow rate of
approximately 1.5 mL/min. A column heater is desirable. Data
included in this method were obtained with a heater set at 30°C.

) Analytical column: Any column that provides adequate
resolution, peak shape, capacity, accuracy, and precision (] 6
below) may be used. For development of this method, an HPLC
“carbamate” column, 3.9 X 150 mm, packed with 4-um d C 4
solid-phase particles® was used.

2) Postcolumn reaction system capable of mixing reagents
into the mobile phase. Use a reactor constructed of polyether-
etherketone (PEEK) or PTFE tubing and equipped with two
pumps capable of delivering up to 0.5 mL/min of each reagent;
mixing tees; and two reaction coils. Various postcolumn system
manufacturers recommend different reaction-coil temperatures
for the carbamate hydrolysis reaction; therefore, the first reaction
coil temperature may range from 80 to 95°C. Analyte signal can
increase with temperature over this temperature range; however,
haseline noise can also increase with increasing temperatures.
The second reaction takes place at ambient temperature.

3) Detector: Use a fluorescence detector capable of excitation
at approximately 340 nm and detection of emission energy at
approximately 465 nm. Specific optimum excitation and emis-
sion wavelengths may vary slightly for each system.

4) Data system: Preferably use a computerized daia system
for data acquisition and processing.t

h. Vials: Screw-cap or crimp-top glass autosampler vials with
PTFE-faced septa, amber or clear.

¢. Volumetric flasks. Class A, various sizes, used for prepara-
tion of standards and samples.

d. Microsyringes, various sizes.

e. Disposable syringes, 5- to 30-mL size, used to filter sample
extracts betore analysis.t

[ Filters, disposable, used to filter samples before analysis.§

£. Analytical balance, capable of weighing accurately o
0.0001 g.

4, Reagents

Use only reagent-grade or better chemicals and HPLC-grade
solvents. Unless otherwise indicated, ensure that all reagents
conform o the specifications of the Committee on Analytical
Reagents of the American Chemical Society, where such spec-
ifications are available,

a. Reagent water: Use purified water that does not contain
measurable quantities of any target analytes or interfering com-
pounds greater than '2 the MRL for each compound of interest.

b. Buffered reagemt water. To reagent water, add sample
preservation reagents in the same concentrations present in the
samples, To prepare 1 L buffered reagent water, add a sufficient
amount of potassium dihydrogen citrate to yield a concentration
of 9.2 to 9.5 g/L. and sodium thiosulfate 1o yield a concentration
in the range of 80 to 320 mg/L to a graduated bottle or volu-
metric flask. Fill to 1-L mark with reagent water.

¥ Waters catalog No. WAT035577,

+ A Waters Millenaium software system was used o generale all data contained
in the tabies provided in this method.

1 B-D cataleg No. 309603, 309030 or ¢quivaient.

§ Millipore 0.22-pm PYDEF membrane, catalog No. SLGV (13 NL, ot equivalent.

¢. Acetonitrile, CH,CN, high-purity, demonstrated to be free
of analytes and interferences (HPLC grade or better),

d. Methanol, CH,OH, high-purity, demonstrated to be free of
analytes and interferences (HPLC grade or better).

e. Hydrolysis solution (postcolumn reagent 1): Make sodium
hydroxide, NaOH, 0.05N, by diluting 4 mL 50% (w/w) sodium
hydroxide solution to 1 L with reagent water. Because hydrolysis
solution concentration can dramatically affect analyte response,
use extra care in preparing. Filter and degas (with helium or
other appropriate gas) just before use.

1. Sodium borate solution, 0.05N: Dissolve 19.1 g sodium
tetraborate decahydrate (Na,B,0, ¢ 10H,0) in a 1-L volumetric
flask. Bring volume up to 1.0 L with reagent water. The sodium
borate will dissolve in less than 2 h if a stir bar is used. Filter and
degas.

g. o-Phthalaldehyde (OPA): Dissolve 100 = 10 mg of OPA in
5 to 10 mL methanol.

h. OPA derivatization solution (postcolumn reagent 2): Pre-
pare by either 1) or 2) below. Both 2-mercaptoethanol and N,

" N-dimethyl-2-mercaptoethylamine hydrochloride react with

OPA and the target methylamine to form the isoindole detected
by the fluorescence detector. Both reagents have characteristic
strong odors. Prepare selutions in a fume hood. This reagent, as
prepared by either method, is stable for at least 36 h. However,
individual laboratory conditions vary and daily preparation of
this solution may be necessary.

1) Preparation with 2-mercaptoethanol—Add dissolved OPA
(f g above) to 1 L filtered and degassed sodium borate solution
({ H. Add 1.0 mL 2-mercaptoethano! and mix.

2) Preparation with N,N-dimethyl-2-mercaptoethylamine hy-
drochloride—Dissolve 2.0 = 0.2 g N N-dimethyl-2-mercapto-
ethylamine hydrochloride in approximately 10 mL sodium bo-
rate solution (] fabove). Add dissotved OPA (f g) to 1 L filtered
and degassed sodium borate solution. Add dissolved N,N-di-
methyi-2-mercaptoethylamine-hydrochloride to the sodium bo-
rate solution and mix.

i. Calibration standards: Prepare standard solutions either
from certified, commercially available solutions or from neat
compounds. Compounds used to prepare solutions must be
= 96% pure; their weights may be used without correction for
purity to calculate the concentration of the stock standard. So-
lution cencentrations mentioned in this section were used to
develop this method and are included as an example, not a
requirement. Generally, prepare standards for sample fortifica-
tion in the smallest volume that can be measured accurately, to
minimize the addition of organic solvent to aqueous samples,
Note: Although stability times for standard solutions are sug-
gested below, use standard QC practices Lo determine when
standard solutions need to be replaced.

1) Surrogate analyte (SUR) standard solution, 4-bromo-3,5-
dimethylphenyl n-methylcarbamate (BDMC):

a) SUR stock standard: If preparing from neat material, ac-
curately weigh approximately 25 to 35 mg neat SUR to nearest
0.1 mg into a tared, 5-mL volumetric flask. Dilute to the mark
with methanol. Stock solutions have been shown to be stable for
12 months when stored at —10°C or less.

b} SUR primary dilution standard (PDS}: Prepare by adding
enough of the SUR stock standard to a volumetric flask partially
filled with methanol to make a final concentration of 10 pg/mL
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TaBLE 6610:111. PreparaTioN OF CALBRATION {CAL) CURVE SOLUTIONS
Analyte PDS Volume of Analyte Volume of 10-pg/mlL Final Volume of Final Conc. of CAL
Cong. PDS SUR PDS§ CAL Solution Solution

CAL Level we/mL uL ul ml. g/l

1 1.0 5.0 5.0 25 0.20

2 1.0 12.5 5.0 25 0.5¢

3 1.0 25.0 5.0 25 1.00

4 10.0 5.0 5.0 25 2.00

5 10.0 12.5 5.0 25 5.00

6 10.0 25.0 5.0 25 10.0

when filled to the mark with methanol. The PDS has been shown
to be stable for 6 months when stored at —10°C or less.

2) Turget analyte standard solution:

a) Target analvte stock standard: Obtain analytes listed in
Table 6610:I as neat or solid standards or as commercially
prepared ampulized solutions. If preparing from neat material,
accurately weigh approximately 25 to 35 mg of pure material to
the nearest 0.1 mg into a tared, S-mL volumetric flask. Dilute to
the mark with methanol, Repeat for each target analyte.

b) Target analyte primary dilution standard (PDS}: Prepare
by dilution of the target analyte stock standards. Add enough of
each target stock standard to a volumetric flask partially filled
with methanol to make a final concentration near 10 upg/mL
when filled to the mark with methanol. A serial dilution of this
PDS, to make a 1.0-pg/mL solution, is useful for low-level
fortification. The PDSs have been shown to be stable for 6
months when stored at —10°C or less.

3) Calibration solutions (CAL): Prepare the initial calibration
curve with at least 5 calibration concentrations. Prepare working
calibration solutions over the concentration range of interest
from dilutions of the analyte PDSs in buffered reagent water.
Add SUR PDS to each CAL. Filter CAL solutions in same
manner as samples (Y 5¢). The lowest concentration of calibra-
tion solution must be at or below the MRL, which may depend
on sysiem sensitivity. Prepare calibration standards using buff-
ered reagent water (] 45). An example of the dilutions used to
prepare the CALs used to collect the data in this method is
shown in Table 6610:111. These standards also may be used as
continuing calibration checks (7 6d).

5. Procedure

. Chromatographic conditions: Establish operating condi-
tions as recommended in Table 6610:1V for the HPLC system.
Other HPLC conditions may be used as long as all QC require-
ments (] 6 below) are met. Establish an appropriate retention
time window for each target and surrogate to identity them in the
QC and field samples. Base this retention time window on
measurements of actual retention time variation for each com-
pound in standard solutions analyzed on the HPLC over the
course of time. Plus or minus three times the standard deviation
of the retention time for each compound during initial calibration
and completion of TDC can be used to calculate a suggested
window size; however, consider the experience of the analyst in
determination of the appropriate retention window size. Confirm
that retention times, compound separation, and resolution are
similar to those listed in Table 6610:V and Figure 6610:1. Check

resolution for closely eluting compeunds that are not baseling
resolved according to § 6h.

b. Calibration:

1) Initial calibration — Calibrate system by using the external
standard technique. Prepare a set of at least five calibration
standards as described in § 4/3).

TasLe 6610:1V. INsTRUMENT GRADIENT AND CONDITIONS

Time

min % Water % Methanol % Acetonitrile
Initial 88.0 12.0 0.0
5.30 88.0 12.0 0.0
5.40 68.0 16.0 16.0
14.00 68.0 16.0 16.0
16.10 50.0 25.0 23.0
20.00 50.0 250 250
22.00 88.0 12.0 0.0
30.00 88.0 12.0 0.0

Instrument conditions:

HPLC: A ternary gradient of water. methanol, and acetonitrile with a flow of 1.5
mL/min as shown above.

Injection volume: System-dependen; for the development of this method: 250 o
1000 pL.

Column: See § 3al).

Postcolumn reactor: Reactor coil: 80°C; reagent 1 and 2 flow rates are instrument-
dependent; 0.3 to 0.5 mL/min.

Fluorescence detector: 340-nm excitation, 465-nm emission with a 18-nm band
width; gain= 100, attenuation=16; response=standard; 16-pL. flow cell.

Taste 6610:V. ReTENTION TIMES FOR ANALYTES¥

Relative Standard

Retention Time Standard Deviation
Analyte min Deviation %
Aldicarb sulfoxide 4.369 0.0092 0.21
Aldicarb sulfone 5072 0.0089 017
Oxamyl 5.744 0.0095 0.17
Methomyl 0.526 0.0077 0.2
3-Hydroxycarbofuran 0.824 0.0128 043
Aldicarb 11461 0.0129 0.1t
Propoxur 14.321 0.0193 0.14
Carbofuran 14.834 0.0244 0.16
Carbaryl 16.993 0.0264 0.16
1-Naphthol 18.579 0.0187 0.10
Methiocarb 21.826 0.015 0.07
BDMC (SUR) 22.341 0.015 0.07

* Retention time data calculated from precision and accuracy data results pre-
sented in Table 6610:I1 reagent water injections and calibration curve used to
quantitate these data.
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Figure 6610:1. Sample chromatogram of target analytes. Concentration 2.0 pg/l., 1000-pL injection volume, analyzed under conditions stated in Table

GO10:1V.

Generate a calibration curve for each analyte by plotting peak
response (preferably area) against analyte concentration. The
instrument used during method development yielded linear
curves for the target analytes over the concentration range of
interest. However, data may be fitted with either a linear regres-
sion (response vs. concentration) or quadratic fit (response vs.
concentration). Alternatively, if the ratio of the analyte peak area
to concentration (or response factor) is relatively constant (RSD
< 30%), an average response factor may be used to calculate
analyte concentration.

When each calibration standard is calculated as an unknown
using the calibration curve, the results must be 70 to 130% of the
true value for all but the lowest standard, and the lowest standard
must be 50 to 150% of the true value.

2) Daily calibration verification — Verify accuracy of initial
calibration during each analysis batch (set of samples prepared
and analyzed on the same instrument during a 24-h period).
Begin an analysis batch with a continuing calibration check
(CCC) at or below the MRL, analyze a CCC after every 10 field
samples (alternate between medium and high concentrations),
and end batch with a CCC. Limit analysis bawch 1o 20 field
samples. See § 6 for the required QC samples for each analysis
baich.

Inject a portion of the appropriate concentration calibration
solution und unalyze with the same conditions used during initial
calibration.

Calculate concentration of cach analyte and surrogate in the
CCC standard. The calculated amount for each analyte for me-
dium- and high-level CCCs must be = 30% of the true value,

and the calculated amount for the lowest calibration point for
each analyte must be within = 50% of the true value. If the
values are outside these ranges, consider all data for the problem
analyte invalid and take remedial action (possibly including
recalibration). After adequate calibration has been restored, re-
analyze any field or QC samples that have been analyzed since
the last acceptable calibration veritication.

¢. Sumple preparation: Preserve, collect, and store samples as
directed in 6610B.2, above. Ensure that all field and QC samples
contain the required preservatives. Measure a portion of sample
mto a volumetric flask (25-ml. recommended). When the vol-
umes of SUR and analyte PDS added to the field and QC
samples are kept to a minimum as described below, no volume
adjustment is necessary.

Add a portion of the SUR PDS [{ 4i1)b)] to all samples and
mix by capping and inverting sample. For the development of
this method, the addition of 5.0 pL. of a 10-pug/mL SUR PDS to
a 25-mL sample resulted in a SUR concentration of 2.0 pg/L.

If sample is a CCC or other target-analyte-fortified QC sample
(fs 6f and g). add the necessary amount of analytc PDS [{
4i2)b)]. Cap and invert each sample to ensure that all compo-
nents are properly mixed.

Filter samples betore filling appropriate autosampler vials.
Preferably use filters specified in § 3f,

d. Analvsis of samples: Inject and analyze samples, ineluding
CCCs and QC samples, using conditions identical with those
used for initial calibration. Do not extrapolate beyond the estab-
lished calibration range. If an analyle peak arca cxoceds the
range of the initial calibration curve, the extract may be diluted



INDIVIDUAL ORGANIC COMPOUNDS (6000)

TARLE 6610:V]. SuMMARY OF REQUIREMENTS FOR INITial. DeEmonsTrATION OF CarasiLity (IDC)

Method Reference

Requirement

Specitfication and Frequency

Acceptance Criteria

Analyze laboratory reagent blank
before any other IDC steps.

Use second source standard to
fortify buffered reagent water.
Analyze as a CCC after initial
calibration but before IDA
sample analysis.

Analyze 4-7 replicate LFBs/CCCs
fortified at mid-range

Target analytes below /3 miended
MRL.; possible interferences
from reagents und glassware do
not prevent analyte identification
and quantitation.

Verifies initial calibration
aceuracy; recovery within
+ 30% of true value.

Mean recovery within * 20% of
true value.

concentration. Calculate average
recovery for replicates used in

IDP.

Calculate average recovery for
replicates used in IDA.

Over 3-d period prepare at least 7
replicate LFBs fortified at
concentration estimated to be

] Gal) Initial demenstration of
low systemn
background

9 6a2} Quality contro} sample
(QCS)

9 6a2) Initial demonstration of
accuracy (IDA)

q 6a3) Initial demonstration of
precision {(IDP)

q 6ad) Detection level

determination

RSD = 20%

Data not required to meet method
precision and accuracy
criteria.[See note, J 6a44)].

near the detection level.
Analyze replicates through all
steps of analysis. Calculate
detection level according to

4 6ad).

with buffered reagent water. Determine acceptable surrogate
performance (] 6i) from the undiluted sample extract. Any
dilutions will also affect analyte MRL.. For final calculations, see
9 7 below.,

6. Quality Control

Quality conirol (QC) requirements include the initial demon-
stration of capability (IDC). determination of the detection level,
and subsequent analysis in each analysis batch of a laboratory
reagent blank (LLRB), continuing calibration check (CCC) stan-
dards, a laboratory-fortified blank (LFB). a laboratory-fortified
sample matrix (LFSM), either a laboratory-fortified sample ma-
trix duplicate (LFSMD) or a field duplicate sample, and the
periodic analysis of a quality control sample (QCS). This section
details the specific requirements for each QC parameter. The QC
criteria discussed in the following sections are summarized in
Tables 6610:VI and VII. These criteria are considered the min-
imum acceptable QC criteria: institute additional QC practices to
meet specific needs.

a. Initial demonstration of capabilitv: Requirements for the
IDC are described in s 1) through 4) below and are summarized
in Table 6610:VI.

1) Initial demonstration of low system background — Before
any field samples are analyzed, and any time a new set of reagents
is used, demonstrate that a laboratory reagent blank is reasonably
free of contamination and that the criteria in § 6¢ are met.

2) Initial demonstration of accuracy -— Before analysis of the
IDC samples, verify calibration accuracy with the preparation
and analysis of a mid-level QCS as defined in § 6. If the analyte
recovery is not within * 30% of the true value, the accuracy of

the method is unacceptable; identify and correct the source of the
problem. After calibration accuracy has been verified, prepare
and analyze four to seven replicate LFBs (or CCCs in this
method) fortified at 2 ug/L., or near the mid-range of the initial
calibration curve, according to the procedure described in § 4 3).
Also add sample preservatives (4 2a) to these samples. Average
recovery of the replicate values must be within + 20% of the
true value.

3} Initial demonstration of precision — Using the same set
of replicate data generated for { 2) above, calculate the
standard deviation and percent relative standard deviation of
the replicate recoveries. The percent relative standard devia-
tion (% RSD) of the results of the replicate analyses must be
less than 20%.

4) Detection level determination — Prepare and analyze at
least seven replicate LFBs at a concentration estimated to be
near the detection level over at least 3 d by the procedure
described in J 4i3). This fortification level may be estimated
by selecting a concentration with a signal of 2 to 5 times the
noise level. The appropriate concentration will depend on the
sensitivity of the HPLC system being used. Also add sample
preservatives ( 2a) to these samples. Calculate the detection
level using the equation

Detection level = 8¢, | | — =049

where:

§ = standard deviation of replicate analyses,
Student’s r value for the 99% confidence level
with n—1 degrees of freedom, and

bin—1.1—a = 0.99)

n = number of replicates.
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TapLe 6610:VIL. Summary ofF QuaLITY CONTROL REQUIREMENTS

S5-7

Method

Reference Requirement Specification and Frequency Acceptance Criteria

q2e Sample holding times Ship preserved samples at or below Do not report data for samples that have
10°C; hold in lab at = 6°C for up to not been properly preserved or stored,
28 d. Do not freeze. or that have exceeded specified

holding time.

1 6¢ Laboratory reagent blank (LRB) Include with each analysis batch (up to All target analytes below 1/3 intended
20 samples). Analyze before samples MRL; possible interferences from
and determine to be free from reagents and glassware do not prevent
interferences, analyte identification and quantitation.

If targets exceed 1/3 MRL, analytical
batch results for that analyte are
invalid.

4 562) Continuing calibration check (CCC) Verify initial calibration by analyzing Recovery for each analyte within 70—
CCC (at or below MRL) before 130% of true value for all but lowest
analyzing samples. Inject CCCs after calibration level. Lowest calibration
every 10 samples and after last level CCC within 50-150% of true
sample, rotating concentrations to value. Results not bracketed by
cover calibration range. acceptable CCCs are invalid,

q 6i Surrogate standards Add surrogate, § 4i1), to all field and QC  Surrogate recovery within 70-130% of
samples. true value. Report samples that fail

criteria as suspect,

s 67 & g Laboratory-fortified sample matrix (LFSM)  With each analysis batch, extract and Recoveries not within 70-130% (50—
and laboratory-fortified sample matrix analyze at least one LFSM. Extract 150% at MRL) of fortified amount
duplicate (LFSMD) LFSMD when occurrence of target may indicate matrix effect. If LESMD

analytes is low. Freld duplicate is analyzed instead of a laboratory

analysis is not required for extraction duplicate, accept if target RPDs within

batches containing a LFSMD. + 30%. If all CCCs meet acceptance
criteria and LFSM or LFSMD do not.
designate sample ‘‘suspect/matrix.”

Y bg Field duplicates (FD) Analyze at least one duplicate with each RPDs within = 30%. If all CCCs meet
extraction batch (20 samples or less). acceptance criteria and FDs do not,
LFSMD may be substituted when designate sample “suspect/matrix,”
analyte occurrence is low.

q 6k Resolution check Monitor once/ 24-h analysis period. Resolution of = 1.0 for closely cluting

peaks that are not baseling resolved
(see J 64).

T of Quality control sample Analyze at least quarterly or when Same acceptance criteria as CCC.
preparing new standards, as well as
during IDC.

1361) Initial calibration Use external standard calibration For ecach calibration standard, calculated

technique to generate calibration curve
with at least 5 standards.

as an unknown using calibration curve,
results within 70-130% of true value

for all but lowest standard; lowest
standard (concentration < MRL.)
results within 50-150% of true value.

Note: Calculated detection levels need only be less than /4 of
the laboratory’s MRL to be considered acceptable. Do not sub-
tract blank values when performing detection-level calculations.
The detection level is a statistical determination of precision
only.! If the detection level replicates are fortified at a low
enough concentration, it is hikely that they will not meet preci-
sion and accuracy criteria, and may result in a calculated detec-
tion level higher than the fortified concentration.

b. Minimum reporring level (MRL): The MRL is the threshold
concentration of an analyte that a laboratory can expect to
quantitate accurately in an unknown sample. Do not establish the
MRL at an analyte concentration lower than that of the lowest
calibration standards. The MRL also should not be less than

either three times the detection level or a concentration yielding
a response less than a signal-to-noise ratio of five. Depending
upon the study’s data quality objectives, it may be set at a higher
concentration.

c. Laboratory reagent blank (LRB): This is a direct injection
method without a conventional extraction. A LRB, prepared
using buffered reagent water and filtering in the same manner as
the samples, is required with each analysis balch of samples 0
determine any background system contamination. If, within the
retention time window of any analyte, the LRB produces a peak
that would prevent determination of that analyte, determine
source of contamination and eliminate the interference before
processing samples. Reduce background contamination to an
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acceptable level before proceeding. Keep background from
method analytes or contaminants that interfere with the measure-
ment of method analytes below Y4 the MRL., If target analytes
are detected in the LRB at concentrations equal to or greater than
this level, consider all data for the problem analyte(s) invalid for
all samples in the analysis batch.

d. Continuing calibration check (CCC): Prepare a CCC in the
same manner as the initial calibration solutions, using buffered
reagent water and filtering in the same manner as the samples.
Analyze during an analysis batch at a required frequency to
confirm that the instrument meets initial calibration criteria. See
q 5b2) for concentration requirements, frequency requirements,
and acceptance criteria.

e. Laboratory-fortified blank (LFB): For this direct injection
method, a CCC is the same as an LFB. Consequently, the
analysis of an LFB is not required.

. Laboratory-fortified sample matrix (LFSM): Analyze an
LFSM in each analysis batch to determine that the sample matrix
does not adversely affect method accuracy. If the occurrence of
target analytes in the samples is infrequent, or if historical trends
are unavailable, prepare a second LFSM, or LFMSD, from a
duplicate of the field sample used to prepare the LFSM, and
analyze to assess method precision. Extraction batches that con-
tain LFESMDs do not require the analysis of a field duplicate. If
a variety of different sample matrices are analyzed regularly, for
example, drinking water from groundwater and surface water
sources, establish method performance for each. Over time,
document LFSM data for all routine sample sources for the
laboratory.

Within each analysis batch, fortify a minimum of one field
sample as an LFSM for every 20 samples processed. Prepare
LFSM by adding an appropriate amount of the analyte PDS
[4 4i2)b)] to a sample. Select a fortifying concentration at least
twice the matrix background concentration, if known. Use his-
torical data or rotate through the designated concentrations when
selecting a fortifying concentration. Selecting a duplicate bottle
of a sample that has already been analyzed aids in the selection
of appropriate fortifying levels.

Calculate the percent recovery (R) for each analyte with the
equation

p= BB
R

where:
A = measured concentration in the fortified sample,
B = measured concentration in the unfortified sample, and
C = fortification concentration.

Analyte recoveries may exhibit a matrix bias. For samples
fortified at or above their original concentration, recoveries
should be between 70 and 130%. For LFSM fortification at the
MRL. 50 to 150% recoveries are acceptable. If the accuracy of
any analyte falls outside the designated range, and the laboratory
performance for that analyte is shown to be in control in the
CCCs, the recovery is matrix-biased. Label the result for that
analyte in the unfortified sample “suspect/matrix”.

g. Field duplicate or laboratory-fortified sample matrix dupli-
cate (FD or LFSMD); Within each analysis batch, analyze a
minimum of one FD or LFSMD. Duplicates check the precision
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associated with sample collection, preservation, storage, and
laboratory procedures. If target analytes are not routinely ob-
served in field samples, analyze a 1.LFSMD rather than a FD.

Calculate relative percent difference (RPD}) for duplicate mea-
surements (FD1 and FD2) using the equation

(FD1 — FD2)
RPD=————— % 100
(FD1 + FD2)/2

If a LFSMD is analyzed instead of a FD, calculate relative
percent RPD for duplicate LFSMs (LFSM and LFSMD) using
the equation

(LFSM — LFSMD)
RPD = — X 100
(LFSM + LESMD)/(2

RPDs for FDs and duplicate LFSMs should fall in the range of
+ 30% for samples fortified at or above their original concen-
tration. Greater variability may be observed when LFSMs arc
fortified near the MRL. At the MRL, RPDs should fall in the
range of = 50% for samples fortified at or above their original
concentration.

h. Resolution check: In each analytical batch, monitor resolu-
tion of peaks in a calibration standard or CCC near the mid-level
of calibration. During the development of this method, the
2-ug/L level was monitored. Check that closely eluting peaks
that are not baseline-resolved have a resolution (R,) of 1.0 or
greater, calculated by the equation’

118{ty — )

T Wosa + Woss
where:
t, and t, = retention times of the first and second adjacent peaks,
and
W51 and

Wy.5 = widths of the adjacent peaks at half height.

Monitor resolution once for every 24-h analytical batch at any
time during the 24-h period. Preferably check resolution before
sample analysis, especially if the system in use has a history of
resolution problems. If a resolution check fails, reanalyze all
samples in the analytical batch, including the QC samples, after
the problem is corrected.

i. Surrogate recovery: Fortify all samples, blanks, LRBs, and
LFSMs and LFSMDs with surrogate standard before filtration
and analysis. Also add it to the calibration curve and calibration
check standards. The surrogate is a means of assessing method
performance from preparation and fiitration to final chromato-
graphic measurement.

When suirogate recovery from a sample, blank, or CCC is less
than 70% or greater than 130%, check the following: calculations to
locate possible errors, standard solutions for degradation, possible
contamination, and instrument performance. If those checks do not
reveal the cause of the problem, reanalyze the sample.

If the reanalysis meets the surrogate recovery criterion, report
only data for the reanalyzed sample.

If the sample reanalysis fails the 70—130% recovery criterion,
check calibration by reinjecting the most recently acceptable
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calibration standard. If the calibration standard fails the criteria
of  362), recalibrate. If the calibration standard is acceptable,
repeat preparation (including fortifying with surrogate and fil-
tration) and analysis of the sample if the sample is still within the
holding time. If this sample reanalysis also fails the recovery
criterion, report all data for that sample as suspect because of
unsatisfactory surrogate recovery.

S Quality comrol sample (QCS): During the analysis of the TDC
{4 6a), each time that new analyte standard solutions are prepared,
or at least quarterly, analyze a QCS from a source different from the
source of the calibration standards. Fortity QCS at the mid-level of
calibration in butfered reagent water and analyze in same manner as
a (CCC. The acceptance criteria are the same as the CCC criteria at
mid-level: the calculated amount for each analyte must be *+ 30%
of the true value. If measured analyte concentrations are not of
acceptable accuracy, check entire analytical procedure to locate and
correct the problem source.

7. Data Analysis and Calculation

Identify method analytes in the sample chromatogram by
comparing the retention time of the suspect peak to the retention
time of an analyte peak in a calibration standard. Confirm that
surrogale retention times are within acceptance limits (§ 61), even
if no target compounds are detected.

Calculate analyte concentrations using the initial calibration
curve generated as described in § 5b1). Quantitate only those
values that fall between the MRL and the highest calibration

standard. Samples with target analyte responses that exceed the
highest standard require dilution and reanalysis (9 5d).

Adjust caleulated concentrations of detected analytes to reflect
initial sample volume and any dilutions performed.

Before reporting the data, review the chromatogram for any
incorrect peak identification or poor integration,

Report analyte concentrations in micrograms per liter. usually
to two significant figures.
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6710 TRIBUTYL TIN

6710 A.

1. Sources and Significance

Tributyl tin (TBT) is both a potent biocide and an endocrine
disruptor.' Its primary uses have been as an antifouling agent in
marine paint. household cleaning solutions, and cooling systems,
and as a stabilizer in polyviny] chloride (PVC) plastic. TBT has
been detected in a variety of matrices, including wastewater,
marine waters, shellfish tissues, and sediments.

2. Selection of Method

TBT in water or wastewater can be measured with a variety of
analytical techniques, most of which involve the derivatization
of TBT followed by gas chromatography as a separation tech-
nique. Detection of the derivatized TBT can be accomplished
with mass spectrometry (GC/MS), flame photometric detector
(GC/FPD), atomic absorption spectrometry (GC/AAS), or induc-
tively coupled plasma (GC/ICP). Other methods include high-
performance liquid chromatography (HPLC) coupled with a
fluorescence detector or an ICP/MS.

This section covers the liquid/liquid extraction of TBT followed
by derivatization with a Grignard reagent. hexylmagnesium bro-
mide, and analysis by GC/MS (6710B) or GC/FPD (6710C). The
detection levels for the two methods are comparable.

TBT can break down into dibutyl tin (DBT) and monobutyl tin
(MBT). The extraction method presented in this section does not yield
good recoveries for DBT and MBT. Tt is suspected that either the ionic
properties of DBT and MBT lead to poor extraction recoveries or that

* Approved by Standard Methods Committee, 2004.
Jaint Task Group: Frangois Rodigaci (chair), Philip D. Carpenter, Eric A. Crece-
liug, Lisa M. Ramirez, Michael A. Unger.

Introduction

losses of these two species occur during the extraction process. Recov-
eries for DBT can be improved by adding tropolone to the extraction
solvent. Further study is needed to improve the recoveries of low-level
MBT in an aqueous matrix.

3. Sampling and Storage

If possible, collect all samples in duplicate and one sample per
sample batch in triplicate to allow for laboratory QA/QC. Suit-
able containers are 1-L. amber glass or polycarbonate. Preserve
samples with 1:1 HCI to a pH of less than 2 and store at 4°C in
the dark. TBT in water, when properly preserved and stored, is
stable for at least 13 weeks.”
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6710 B. Gas Chromatographic/Mass Spectrometric Method

This method is applicable to the determination of tributyl tin
(TBT) in drinking water, marine water, and wastewater.

1. General Discussion

a. Principle: A measured volume of sample is extracted with meth-
ylene chloride. After a drying step followed by a solvent exchange to
hexane, the sample is derivatized o tributyl hexyl tin with a Gngnard
reagent, hexylmagnesium bromide (HMRB). Organic interferences are
removed by passing the sample extract through a magnesium silica gel
column. After concentration, the sample is imjected into a gas chro-
matograph equipped with a mass spectrometer for separation and
analysis. Tdentification and detection of TBT is performed with the
mass spectrometer in selected ion monitoring mode,

b. Interferences: Most organic interferences in the samples can
be removed by performing a cleanup step. Laboratory prepara-
tion of HMB is recommended because some commercially pre-
pared solutions of HMB have been found to contain TBT as a
contaminant. Preparing several blanks containing increasing
amounts of HMB can assess HMB contamination.

c. Minimum detectable concentration: The method detection
level (MDL)' for TBT in wastewater is 2 ng/l.. Table &710:1
contains a single-laboratory detection level study performed in a
wastewater matrix.

2. Apparatus

a. Gas chromatograph capable of temperature programming
and equipped for splitless injection.
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TarLE 6710:1. SINGLE-LABORATORY METHOD DETECTION LEVEL 1N

WasTtewaTER*
Concentration Recovery
Repiicate No. ngfl %

1 7.8 65.2

2 8.5 70.6

3 9.6 80.3

4 9.1 75.9

5 8.0 67.0

6 9.6 80.2

7 10.0 834

8 9.4 782
Average 9.0
Standard deviation 0.8
Calcuiated MDL 23

* Known addition: 5 ng TBT/.; nominal background: 7 ng/L.

b. Mass spectrometer capable of scanning from 45 to 450 amu
every 1 s or less, utilizing 70 eV (nominal) in the electron impact
ionization mode, producing a mass spectrum that meets all
criteria in Table 6710:I1 when 5 ng or less of DFTPP is intro-
duced into the chromatograph, and operating in the selected ion
monitoring (SIM) mode.

¢. Data system: A computer interfaced with the GC/MS with
adequate software to allow continuous acquisition, storage, and
processing of all mass spectra data.

d. Column: Fused silica capillary column, 30 m long with
0.25-mm ID and 0.25-um film thickness.*

¢. Balance, analytical, capable of accurately weighing to the
nearest (.1 mg.

[ Syringes, 10-, 25-, 100-, and 1000-uL volume.

g. Volumetric flasks, Class A, appropriate sizes with ground-
glass stoppers,

h. Hexvimagnesium bromide generation apparatus (not nec-
essary if commercially prepared reagent is used):

1) Boiling flask, 50-mL.

* DB5-MS, J&W Scicutific, or equivalent.

TabLe 6710:11. Ion ABUNDANCE CRITERIA FOR
DECAFLUOROTRIPHENYL.PHOSPHINE (DFTPP]Z

Mass
m/z Relative Abundance Criteria
Jl 10-80% of base peak
68 < 2% of mass 69
70 <2% of mass 69
127 10-80% of base peak
197 < 2% of mass 198
198 Base peak or >50% of 442
199 5-9% of mass 198
275 10-60% of base peak
305 <% of base peak
441 Present and < mass 443
442 Base peak or >50% of 198
443 [5-24% of mass 442
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Figure 6710:1. Apparatus setup for HMB generation.

2) Condenser topped with a macro Snyder column (see Figure
6710:1).

3) Glass wool.

4) Ice bath, large enough for boiling flask.

5) Hot plate.

i. Extraction apparatus:

1) Continuous liquid/liquid extractors.t Alternatively, sepa-
ratory funnels may be used.

2) Boiling flasks, heat-resistant glass, short neck, 500-mL.3

3) Hearing mantles, hemispherical, for flasks with 500-ml.
capacity, 270 W.§

4) Variable transformers, 0 — 120 V, 12 amp.||

5) Drying columns/cleanup columns, 250-mL reservoir, 19
ecm X 300 mm.#

6) Vials, 40-mL, precleaned.**

Ty Cooling container (plastic or metal) to hold ice and 40-mL
extract vials.

I- Sample concentrator.tt Kuderna-Danish concentration ap-
paratus also can be used,

3. Reagents

a. Extraction reagents:
1) Reagenr water, free of observable interferences at the
method detection level. Water can be obtained by using a water

+ Kontes No. 584191-0000 extractor body, or eguivalent.

1 VWR No. 29113-122 (Pyrex No. 7740), or equivalent,

§ Series O, VWR No. 33787-141, or equivalent.

| Powerstat® VWR No. 62546-364 Model No. 3PW117C, Superior Electric, or
equivalent.

# Kontes Custom (Glass Shop No. 34-10070 or equivalent.

** Wheaton Clean-Pak 217857, or equivalent.

11 Lahconco RapidVap N, or equivalent.
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purification system$t equipped with a UV lamp and an organic
polishing cartridge. Do not use plastic pipes, especially PVC, in
the plumbing of reagent water,

2) Boiling chips, TFE.8§

3} Hydrochloric acid, HCI, L llf

4y Methvlene chloride ##

5) Hexane H

6) Tropolone ™**

7y Sodium sulfate, Na,SOy, granulart 1+ muftled at 400°C for
4 h.

b. Reagents for derivatization and sample cleanup: Either use
reagents 1) through 3) for laboratory generation of HMB, or use
reagent 4).

1) Magnesium turnings, >99.8%. .11t

2) Diethyl ether, anhydrous§§§, preserved with BHT.

3) I-bromo-hexane, > 98% GC. i1k

4y n-Hexylmagnesium bromide (HMB}, 2M (||

3) Activated magnesium silica gel, ### 60-100 mesh, baked
overnight at 130°C.

6) Sodium sulfate: See § 347) above.

¢. Standard solutions:

1) Stock calibration standard: Dissolve 11.2 mg tributyl tin
chloride in 1000 wL acetone. Dilute 100 uL of this solution with
1000 pul. of acetone to obtain a concentration of 1.0 ug/ul. Add
2.5 uL of the 1.0-pg/uL solution to 1000 uL of hexane: final
concentration is 2.5 ug tributyl tin/mL.

2) Srock calibration check standard: Uses a source of tributyl
tin different from source of calibration stock standard. Prepare in
the same manner as in § ¢1) above.

3) Surrogate standard: Dissolve 11.4 mg tri-n-propyl tin
chloride in 1000 L acetone. Dilute 20 L of this solution with
1000 pl. of acetone to obtain a concentration of 200 pg/mL
{stock surrogate). From the stock surrogate, prepare a working
standard by diluting 50 pL of 200-pg/mL solution to 1000 uL of
hexane to yield a final concentration of 10 ug tri-n-propyl
tin/mlL.

4y Internal standard: Use a 4-mg/mL solution of d10-phenan-
threne, d10-acenaphthene, and d12-chrysene in methylene chlo-
ride. Dilute 12.5 pL of 4 mg/mL selution to | mL methylene
chloride to prepare a concentration of 50 pg/mL.

5) GC/MS performance check solution: Use a solution of
DFTPP, pentachlorophenol, and benzidine. Prepare a perfor-
mance check solution containing 5 pg/mbL DFTPP, 5 pg/mL
pentachlorophenol. and 10 pg/mL benzidine by dilution of a
more concentrated stock in methylene chloride.

4. Procedure

a. Standards preparation: Prepare at least five levels of cah-
bration standards. Set lowest calibration standard concentration

$3% Millipore MQ or equivalent.

§§ Chemware or equivalent.

fIl EM Science Suprapur Grade or equivalent.
## EM Science Omm Selv HRGC or equivalent.
*** Aldrich or equivalent,

41 EM Science GR ACS Grade or equivalent.
{41 Fluka or equivalent.

888 Mallinckrodt AR Grade or equivalent.

Il TCT America or equivalent.

### Florsil or equivalent.
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TasLe 6710:111. CALIBRATION STANDARDS CONCENTRATION LEVELS AND
PREPARATION METHOD

Volume of Stock
Standard Added Volume of Surrogate

Final Standard  to 10 mL Standard Added 10
Concentration® Hexane 10 mL Hexanet

Calibration Level ng/mL L ol
CCk 100 40 20
1 10 4 20
2 50 20 20
3 100 40 20
4 200 80 20
5 500 200 20

* All calibration standards are concentrated to | mL after derivatization and
cleanup.

+ Yields a surrogate final concentration of 200 ng/mL.

I Calibration check.

at three to five times the detection level. Suggested calibration
levels are presented in Table 6710:I11. Prepare calibration check
standard (CC) from a different source and use as an independent
calibration check. Prepare standards in 10 mL hexane, Add 20
uL of surrogate standard [f 3¢3)] to each of the calibration
standards to yield final concentration of 200 ng/mL.

Carry all prepared stock standards (10 mL each in 40-mL
VOA vial) through derivatization and cleanup steps (see s 4d
and ¢).

b. HMB preparation (not required if reagent is purchased):
Prepare reagent no more than 1 d before use. Reagent will react
with water. If storing reagent for more than a day, store under a
nitrogen blanket or in a desiccator.

Set up reagent vessel as shown in Figurc 6710:1. Acid-wash
all glassware.

Weigh approximately 2.4 g magnesium turnings into a 50-mL
boiling flask. Add 10 mL diethyl ether, and 20 mL 1-bromohex-
ane, Wait for reaction to start — the solution turns cloudy and
bubbles are formed. If reaction has not started within 5 min,
crush magnesium with a glass stirring rod. Add 20 mL ether,
then attach condenser and turn on the cooling water. Moderate
reaction, using an ice bath, if flask is about to boil over. If
reaction is slow, reflux on hot plate for 5 min. When bubbling
stops or slows, swirl flask several times. If bubbling resumes,
reaction is not complete. Repeat swirling until no bubbling is
observed. Reaction is complete when there are just a few black-
ened metal fragments left on the bottom of the flask.

Store HMB at 4°C until use (up to 24 h).

c. Sumple extraction: Mark the meniscus on side of sample
container for later determination of sample volume. Adjust pH of
all samples to pH <2 with 1:1 HCL. Pour entire sample into a
continuous liquid/liquid extractor. Add 20 pL tripropyl tin sur-
rogate standard [ 3¢3)] to each sample. including method blank
(reagent water with all reagents and preservatives added), LCS
(reagent water with reagents, preservatives, and TBT), and lab-
oratory-fortified matrix (LFM)/LFM duplicate (LFMD). Add
40 pL stock calibration check standard [{ 3¢1)) to the LFM/
LFMD. Add 4 pL of the same solution to the LCS sampie. If
glass sample containers are used, add 250 mL methylene chlo-
ride to each extractor. If polycarbonate containers arc used, add
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350 ml. methylene chloride to each extractor. If DBT and MBT
are targel analytes, use 0.2% (w/v) tropolone:methylene chloride
as an extraction solvent. If glass containers are used. rinse
sample container with 50 mL. methylene chloride and add rinsate
to extractor. Perform rinse twice. Do not rinse polycarbonate
containers. Extract sample for 24 + 6 h.

Determine original sample volume by refilling sample bottle
to the mark and transferring the water to a 1000-mL. graduated
cylinder. Record sample volume o nearest 5 mL.

Prepare drying column contatning 50 g muffled granular
Nit,30, by pre-wetling it with methylene chloride. Pass extract
through column and collect in concentration vessel. Rinse extract
holding flask three times with 10 mL methylene chloride and
transfer each rinse {o drying column. Elute drying column with
30 mL methylene chloride.

Exchange the solvent to hexane, using concentrator (7 2j). Set
temperature of the concentrator at 40°C and set nitrogen gas
pressure at 103 kPa (13 psi). Bring extract to a final volume of
approximately 2 mL. Transfer extract to 40-mL vial with a
Pasteur pipet. Rinse concentrator tube three times with 2 mlL
hexane and transfer each rinse to the 40-ml vial. The total
extract in 40-mL vial after transter should be approximately 8 to
10 mL.

d. Derivatization: To each extract, slowly add 2.0 mL of 2.0M
HMB and cap vial. Allow derivatization to proceed for 30 min at
room temperature with constant shaking. Place vials in a rack
and place ruck in a cooling container with ice and water. Add 5
ml. 1:1 HCI to each vial. Once vial is cool. shake for 2 min, pull
off botlom aqueous layer, and discard. Add another 5 mL 1:1
HC1, shake for 2 min, and pull off and discard aqueous phase as
above. Add 5 mL reagent water, shake for 2 min, and puil off and
discard aqueous phase. Proceed with extraction cleanup.

e. Extract cleanup:” Activate magnesium silica gel by baking
overnight at 130°C. Prepare cleanup columns by weighing 20 g
activated gef into a glass cleanup column. Cover gel with 2 g of
muffled granular sodium sulfate. Wash column with 70 mL
hexane. Keep column wet by closing stopcock to keep 2 mm of
hexane above sodium sulfate.

Transfer sample extract to a prepared column. Rinse extract
vial three times with hexane, adding cach rinse to cleanup
column. The total hexane ringse volume is approximately 25 mL.,
Elute column with a total of six 25-mL hexane rinses, collecting
all eluent in a concentration tube.

Concentrate extract to a final volume of 1.0 mL using the
concentrator. Store extracts at 4°C.

S Instrument calibration: Set up the gas chromatograph sys-
tem to operate with puramcters shown in Table 6710:1V.

Perform an airfwater check as recommended by the mass
spectrometer manufacturer. Tune the spectrometer with perfluo-
rotributyl amine (PFTBA) to facilitate meeting the DFTPP ion
abundance criteria shown in Table 67 10:IL

Inject 1 pl. of GC performance check solution. The DFTPP
spectrum should meet the criteria outlined in Table 6710:11. The
tailing factors for benzidine and pentachlorophenol should be
fower than 3 and 5, respectively. Higher tailing factors may
indicate system problems: the column may need to be trimmed
or haked. or the injector liner may need replacement. Resolve
problems before proceeding with sample analysis.
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Tagre 6710:1V. Gas CHROMATOGRAPH (PERATING PARAMETERS

Parameter Setting

80°C, hold for 2 min
3°C/min to 260°C
50°C/min to 350°C, hald for 5 min

Initial temperature
Temperature program

Final temperature 350°C

Injector temperature 230°C

Transfer line 250°C

Detector temperature 200°C

Injector type Grob-type. splitless: split on 0.7 min after
injection

Sample volume L uL

Carrier gas Helium at 30 cm/s (measured at 270°C)

To the calibration standards generated in s 4¢ through e, add
5 pL internal standard.

Inject a solvent blank followed by the calibration standards.
Process calibration standards with instrument data system and
prepare a calibration curve. A sample mass spectrum for tributyl
tin is shown in Figure 6710:2. Suggested guantitation ions and
internal standard assignments are outlined in Table 6710:V.

Acceptance criteria for the calibration curve are outlined in
Table 6710:VI. If the %RSD for the calibration curve 18 <7 20%.
the response can be assumed to be linear through 0 and response
factors (RFs) may be used. If the %RSD is >20%. do not use
RFs for quantitation purposes, but choose an appropriate regres-
sion technique.

g. Sample analysis: Add 5 uL internal standard to all sampies.
Inject and process all the samples in the batch. including QC
samples. wsing the calibration curve obtained according to I/
above. Ensure that all reported concentrations are bracketed by
the calibration standards. If a sample concentration exceeds the
highest standard. rerun sample at the appropriate difution to
bring the concentration within the calibration range. Before
rerunning the diluted sample, add required volume of internal
standard to make up the loss caused by dilution. Aceept or reject
the sample batch on the basis of QC criteria given in § 5 below.

TarLe 6710:V. AssigNed QuanTiTaTioN lon Anp INTERNAL STANDARDS

Analyte/IS Analyte/18
Analyte/Internal Standard (1S)  Quantitation lons  Qualitative Ions
Tripropyl tin/ d10-acenaphthene 21164 164, 165/165
Tributyl tin/ d10-phenanthrene 1797188 177, 207, 319/
none

TasLe 6710:VI. CavmraTion Accertancs CriToriA

Calibration Technigue Acceptance Criteria

=20% relative standard deviation (RSD)
R*> 0.008

Response factors (RF)
Linear or quadratic
regression
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Figure 6710:2. Tributyl tin spectrum with selected ion monitoring.

5. Quality Control

Include a method blank, LCS, and LFM/LFMD in all analyt-
ical batches. The required QC sample types and frequencies and
batch acceptance limits calculated from a single-laboratory data
set are summarized in Table 6710:VIL

Develop laboratory batch acceptance limits by calculating the
average percent recovery (p) and the standard deviation (s) for
each of the laboratory-fortified matrix compounds after analysis
of 13 to 20 laboratory-fortified matrix samples of the same
matrix. Calculate average percent recovery (p) and the standard
deviation () for each of the surrogates after analysis of 13 to 20

field samples of the same matrix, in a similar fashion. Calculate
upper and lower control limit for each matrix known addition or
surrogate compound:

Upper control limit = p + 3s

Lower control limit = p — 3¢

Calculate warning limits as:

Upper warning limit = p + 25

Lower warning limit = p — 2s

For laboratories employing statistical software to determine
these limits, the control limits approximate a 99% confidence
interval around the mean recovery, while the warning limits
approximate a 95% confidence interval.*

Tasce 6710: VI, Mmumum QC SaMpLES FOR EacH BATCH aND RESPECTIVE ACCEPTANCE LimiTs

QC Type

Frequency

Acceptance Range

Internat standard (13) Every sample

Surrogate Every sample
Methed blank 1/batch
LCS at 3-5 times MDL 1/batch

Calibration check (CC)

Laboratory-fortified matrix
Laboratory-fortified matrix duplicate

Every 10 samples; minimum 2/
batch; at start and end

10% of samples: minimum |/batch

10% of samples; minimum l/batch

70-130% of 1S response from previous CC
and 50-150% of mean IS response from
initial calibration

29-129% recovery

All analytes less than MDL

50-150% recovery

80-120% recovery

30-132% recovery
30-132% recovery and =40 rclative percent
difference (RPD)

NOTE: Ensure that laboratory meets accepiance criteria above for internal standard, method blank, 1.CS, and calibration check. Establish acceptance limits for recoveras

of surrogate. LFM. LFM duplicate. and precision for LFM — LFMD in the laboratory.
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Ensure that laboratory meets the acceptance limits in Table
6710:VII for the internal standard, method blank, LCS, and
calibration check. These QC types are used to establish that the
method performance is met. Recoveries for the surrogate, LFM,
LFM duplicate, and precision for the LFEM-LFMD are matrix-
dependent; establish these in the laboratory.

6. Precision and Bias

Single-laboratory precision and bias in a wastewater matrix
are presented in Table 6710:1
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6710 C. Gas Chromatographic/Flame Photometric Detector Method

This method is applicable to the determination of tributyl tin
(TBT) in drinking water, marine water, and wastewater. It is an
adaptation of Method 6710B, modified for the analysis of tribu-
tyl tin with a flame photometric detector (FPD).

1. General Discussion

a. Principle: The principle is identical with that given in
6710B.1a, cxcept that & flame photometric detector (FPD) is
used for separation and analysis.

b. Interferences: See 6710B.15. Because detection with GC/
FPD can be subject to interferences, confirmation on a secondary
column or by mass spectrometry is desirable.

¢. Minimum detectable concentration: The method detection
level (MDL)' for TBT in seawater is ! ng/L. Table 6710:VIII
containg results of a single-laboratory detection level study per-
formed in an artificial seawater maltrix.

Tasce 6710:VIIL. SinoLe-LasoraTory METHOD DETECTION LEVEL IN
ARTIFICIAL SEAWATER™

Concentration Recovery
ch]icarc No. ng/L %

1 1.3 120
2 1.3 120
3 0.9 82
4 0.6 35
5 0.8 73
6 1.4 79
1 09 82

Average 1.0

Standard deviation 0.3

Calculated MDL (.96

2. Apparatus

a. Gas chromatograph, equipped with an FPD using a
>600-nm band pass filter, capable of temperature programming,
and equipped for splitless injection.

b. Data system: A computer interfaced with the GC with
adequate software to allow the continuous acquisition, storage,
and processing of all data.

c. Other apparatus. See 6710B.24 through j.

3. Reagents

a. Reagents specified in 6710B. 3al) through c3).

b. Internal standard selution: Dissolve 44.3 mg tri-n-pentyl
tin chloride® in 1000 pl hexane. Dilute 20 pL of this solution
with 1000 uL hexane to obtain a concentration of 800 ug/mL
(stock internal standard). Dilute 50 gL of this solution with 1000
L hexane, This will yield an internal standard solution with a
concentration 40 pg/mL. Add 5 pL of this solution to the
calibration standards and sample extracts before derivatization
and cleanup. The final concentration is 200 ng/mL of tri-n-pentyl
tin in calibration standards and sample extracts.

4. Procedure

a. Standards preparation: Prepare at least five levels of cali-
bration standards. Set lowest calibration standard concentration
at three to five times the detection level, at minimum reporting
level. Suggested calibration levels are presented in Table 6710:
III. Prepare calibration check standard (CC) from a different
source and use as an independent calibration check. Also use CC

* Known addition: 1.1 ng TRT/L.

* Organometallics, Inc., East Hampsiead, NH, or equivalent,



S-16

Tapre 6710:I1X. Gas CuromaTocrAPH OPERATING PARAMETERS

Parameter

Seting

Inittal temperature
Temperature program

135°C hold for 2 min
10°C minute to 300°C, hold S min

Final temperature 300°C

Injector tamperature 280°C

Detector temperature 280°C

Injector type Grob-type, splitless; split on 0.7 min after
injection

Sample volume I ul

Carrier gas Helium at 30 cm/s (measured at 300°C)

Make-up gas Helium at 90 mL/min

Hydrogen at 152 mL/min; airl at 97 mL/
min; air2 at |88 mL/min

Detector gases

for making known additions to samples and to prepare the
laboratory control standard (LCS).

Add 5 pL of 40 pg/ml. internal standard selution to all stock
standards. Carry all prepared stock standards (10 mL each in
40-mL vials} through the derivatization and cleanup steps (see s
6710B.4d and e).

bh. HMB preparation: See 6710B.45,

¢. Sample extraction: Follow procedure given in 6710B.4c.
When extraction is complete, add 5 pl. of 40 ng/pL internal
standard (] 35 above) to every sample extract.

d. Derivatization: See 6710B.4d.

e. Extract cleanup: See 6T10B . de.

f Instrument calibration: Set up the gas chromatograph sys-
tem to operate with the parameters shown in Table 6710:IX.

Inject a solvent blank followed by the calibration standards.
Process calibration standards with instrument data system and
prepare a calibration curve.

Acceptance criteria for the calibration curve are outlined in
Table 6710: VL. If the %RSD for the calibration curve is = 20%,
the response can be assumed to be linear through 0 and response

INDIVIDUAL ORGANIC COMPOUNDS (6000)

factors may be used. If the %@RSD is > 20%, do not usc RFs for
quantitation purposes but choose an appropriate regresgion tech-
nigue,

g. Sample analysis: Inject and process all the samples in the
batch, including QC samples, using the calibration curve ob-
tained according to § 4f above. Ensure that all reported concen-
trations are bracketed by the calibration standards. It @ sample
concentration exceeds the highest standard, rerun sample at the
appropriate dilution to bring the concentration within the cali-
bration range. Accept or reject the batch on the basis of QC
criteria given in 6710B.5.

5. Quality Control

See 6710B.5.

6. Precision and Bias

Single-laboratory precision and bias in an artificial scawater
matrix are presented in Table 6710:VIIL

7. Reference

1. U.S. ENVIRONMENTAL ProTECTION AGENcY. 1984, Definition and pro-
cedure for the determination of the method detection limit. 40CFR
Part 136, Appendix B. Federal Register 49, No. 209,
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for iodide 4-100
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nomographic determination 4-28
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titration method 2-27
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10-571
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Aminonaphthelsulfonic acid reagent
for silica 4—-167
Aminonaphtholsulfonic acid-sodium
bisulfite-sodium sulfite
for silica 4—168
Aminotrichloropicolinic acid
liquid-liquid extraction GC method
6-116
Ammonia
removal from distilled water 1-36
un-ionized 8—18, §-18t
also see Nitrogen (ammonia)
Ammonia manifold 4-1151
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for copper 3-72
for iodide 4-98
for lead 3—-80
for phenols 5-45
for radium 7-30
for selenium 3-95, 3-97
preparation inside front cover
Ammonium molybdate solution
for molybdate-reactive silicate 4—169
for phosphorus 4—152, 4~154, 4155
for phosphorus (orthophosphate) 4-156
for phosphorus (total) 4—159
for silica 4-166, 4-168
Ammoninm oxalate-crystal violet
(Hucker’s) solution
for coliforms 9-51
Ammonium oxalate solution
for radium-228 7-38
Ammonium peroxydisulfate selution
for organic carbon 5-24
Ammonium persulfate-phosphoric acid
reagent
for vanadium 3-105
Ammonium phosphomolybdate reagent
for cesium (radioactive) 7-24
Ammonium purpurate indicator solution
for calcium 3-65
Ammonium pyrrolidine dithiocarhamate
(APDC) solution
for metals 3-19
Ammonium solution
for nitrogen (ammonia) 4114
Ammonium sulfate-ammonium hydroxide
eluent
for chromium 3-69
Ammonium sulfate buffer solution
for chromium 3-69
Ammonium sulfate electrolyte
for uranium 7-53
Ammontum sulfate solution
for nitrogen (nitrate) 4123
for radium-220 7-34
for radium-228 7-38
for uranium 7-53
Amoebas 101281, 10-129i
Acanthamoeba
detection methods 9-168
Amperometric titration method
for chlorine 4—-62
low-level 4—64
for chlorine dioxide 4-78, 4-79
for iodine 4-97
Amphibians 10-1409i
acclimation 8—168
breeding colonies &—167
culturing 8167
disease and parasite control 8—168
egg collection 8168
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Amphibians (cont. )
embryo collection and maintenance
3-168
exposure chambers 8169
food 8—-168
holding 8168
larvae 8—1701
salt solution 8—-167
sources 8167
temperature 3—167
test species 8166, 8-167
toxicity tests 8—166
chronic 8-171
frog embryo teratogenesis 8—169
performance and behavioral 3-171
short-term for larvae 8-170
water supply 8-167
also see Frogs; Xenopis luevis
Ampicillin solution
for coliphage assay 9-77
for mutagenicity 8-33
Ampules
for organic carbon 5-25
for selenium 3-97
Ampule sealer
for COD 5-17
Amyl alcohol-benzaldehyde solution
for coliform differentiation 9-85
Anaerobic sludge digester gas, see Sludge
digester gas
Analyte masses
ICP/MS method for metals 346t
Analytical day
for organic compound analyses 67
Analytical methods
coltlaborative testing 1-24
correciness 1-21
development and evatuation 1-22
Analytical run sequence
ICP/MS method for metals 3—49t
Analytical standards
for disinfection by-products 650t
Analyzer assembly
for organic halogen 5-28
Anatomy
fish 10-90i
Angling
for fish sampling 10—81
Animal inoculation method
for leptospires 9-126
Anion-cation balance
for checking analyses 1-21
Anion column separations 4—4i, 4-6i,
4-3i
Anion exchange column
for anions 4-6
Anion migration times
capillary ion eletrophoresis 417,

4-17t
Anions
capillary ion electrophoresis method
4-14

electropherogram 4151
ion chromatographic method 4-2
detection levels 4-3t, 48t

precision and bias 4—3t, 4-7t, 4-10t
with direct conductivity detection
4-6
methods comparison 4-19¢, 4-21t
also see Nonmetals, inorganic
Anion solutions
for inorganic anions 4-17
for ion chromatography 4-4, 4t
for oxyhalides and bromide 4-8
Annelids 8—811. 8-82i, B—83i, 5—-84i,
8—851, 8—86i, 8—88i, 890
collection 8—82
culturing 883
exposure chambers 8§86
food 883
parasites and diseases §—85
sediment test procedures §-91
sediment toxicity apparatius 8—89i
test organism selection 8§—81
toxicity test data evaluation 8-91
toxicity test methods 880
water supply 8—86
alse see Polychaetes
Anodic stripping voltammetry
for cadmium 3-54
for lead 3-54
for metals 3-53
for zinc 3-54
precision 3-36t
Anthracene
liquid-liquid extraction
chromatographic method 6-86
liquid-liquid extraction GC/MS method
6—66
Antibiotics
for decapod culturing 8-127
for fish disease control 8-147, 81448t
for 1oxicity tests 8—14
for virus concentration 9-139, 9-146
Antifoaming agents
for selenium 3-38
Antigen
for Group D streptococci 9-89
Antimony
AA methods
electrothermal 3-27
flame 3-17
inductively coupled plasma method
3-39
methods 3—60
Antimony potassium tartrate-ammonium
molyhdate solution
for phosphorus (total) 4-158
Antimony potassium tartrate solution
for phosphorus 4154, 4-155
for phosphorus (orthophosphate} 4-156
for phosphorus (total) 4-159
Antimony solution
for antimony 3-18
Antimony test
for sulfide 4-171
A-1 broth
for fecal coliforms 9-57
A-1 medium test
for fecal coliforms 9-37

INDEX

Apparatus
microbiological tests 9-13
Appearance
method 2-1
Aqua regia
for metals 3-18
for exidation-reduction potential 2-78
Aquarizms
for rainbow trout 8148
Agquatic humie substances
deflinition 5-32
diethylaminoethyl method 5-33
methods 5-32
XAD method 5-34
Aquatic hyphomycetes. see
Hyphomycetes
Aquatic insects, see Insects
Aquatic organisms
identification 10-113
index to illustrations 10-157
kev 10-114
methods 101
taxonomic references 10-160
Aquatic plants, see Plants, aquatic
Argentometric method
for chloride 4-70
Argon
for iedide 4-{{11
for metals
by ASY 3-55
by ICP 34}
by ICP/MS 3-50
Aromatic compounds, see Organic
compounds. volatile; Polynuclear
aromatic hydrocarbons
Arrows
for fish sampling 10-81
Arsenate solution
for arsenic 3—62
Arsenic
AA method
clectrothermal 3-27
manual hydride generation 3-33
inductively coupled plasma method
3-39
methods 3-61
silver diethyldithiocarbamate method
3-0l
Arsenic solution
for arsenic 3-34, 3-35, 3-62
Arsenious acid
for iodide 499
Arsenite solution
for arsenic 3—-62
for chlorine 4-60
Arsine generator
for arsenic 3-02, 3—02i
Arthropods 10-1461
toxicity tests 8—101
Asbestiform
definition 2-70
Asbestos
definitions 2-70
methods 2-70
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transmission electron microscopy
method 2-71
Asbestos standards
for asbestos 2-72
Ascarite
for radium-226 7-34
Ascorbic acid method
for phosphorus 4-153
automated 4—155
precision and bias 4—[54¢
Ascorbic acid-sodium hydroxide-EDTA
solution
for sulfide 4177
Ascorbic acid solution
for aluminum 3-38
for phosphorus 4154
for phosphorus (orthophosphate) 4157
for phosphorus (total) 4-159
Ash-free dry weight
periphyton [0-37
Ashing, dry
for metals samples 3-11
Asparagine broth
for Pseudomonas aeruginosa 9-33
Aspect ratio
definition 2-70
Assays
Cryptosporidium and Gigrdia 9-165,
9-165t
virus 9149
Asscinblage
fish
definition 10-79
index of biotic integrity 10-91
Margalef’s index 10-9]
Assimiluble organic carbon (AQC)
methods 9-42
Pseudomonas Juorescens strain P-17
method 9-44
Atomic absorption spectrometric
equipment
calibration 3-19
for metals 3-16, 3-27
Atomic absorption spectrometric method
bias and precigion 3-15¢
cold—vapor
for metals 3-23
concentration ranges 3—15¢
clectrothermal 3-25
detection levels and concentration
ranges 3-26¢
matrix modifiers 3-25, 3-26t
precision 3-20t, 3-30t
relative error 3-3 1t
sensitivity and concentration ranges
31.26
flame 3-13
for aluminum 3-20
low concentrations 3—22
micro quantities 3-27
for antimony 3-17
micro quantities 3-27
for arsenic
micro quantities 3-27
for barium 3-20

micro quantities 3-27
for beryllium 3-20
low concentrations 3-22
micro quantities 3-27
for bismuth 3-17
for cadmium 3-17
low concentrations 319
micro quantities 3-27
for calcium 3-17
for cesium 3—17
for chromium 3-17
low concentrations 3-19
micro quantities 3-27
for cobalt 3-17
low concentrations 3—19
micro quantities 3-27
for copper 3—17
low concentrations 3-19
micro quantities 3—27
for gold 3-17
for iridium 3-17
for iron 3-17
low concentrations 3—19
micro quantities 3—-27
for lead 3-17
low concentrations 3-19
nlicro quantities 3-27
for lithjum 3-17
for magnesium 3-17
for manganese 3-17
low concentrations 3—19
micro quantities 3—27
for mercury 3-23
for metals
contro! ranges 3-16t
for molybdenum 3-20
micro quantities 3-27
for nickel 3-17
low concentrations 3—19
micro quantities 3-27
for osmium 3-20
for palladium 3-17
for platinum 3-17
for potassium 3-17
for rhenium 3-20
for rthodium 3-17
for ruthenium 3-17
for selenium
micro quantities 3-27
for silicon 3-20
for silver 3—17
low concentrations 3-19
micro quantities 3-27
for sodium 3-17
for strontium 3-17
for thallium 3-17
for thorium 3-20
for tin 3-17
miCro guantities 3-27
for titanium 3-20
for vanadium 3-20
for zinc 3-17
low concentrations 3—19
hydride generation
for arsenic 3-33

for metals 3-32
for selenium 3-33, 3-37
precision 3-16t
Atomic weights inside front cover
Atomizer
for arsenic 3-34
for selenium 3-34
ATP
periphyton 10-37
plankton 10-27
standard 10-27
ATP procedure
for total viable microorganisms 924
ATP solution
for nitrogen and phosphorus 4—161
Aureomycin-neopeptone-glucose-rose
bengal agar
for fungi 9-156
Aureomycin-rose bengal-glucose-peptone
agar
for fungi 9-157
modified 9-158
Autoclaves
for microbiological laboratories 9—35
for nitrogen 4—106
for nitrogen and phosphorus 4161
specitications 9-15
sterilization times and temperatures
9-9t
Automated analyses
for chloride (ferricyanide) 4-74
for fluoride (complexone) 4—8§7
for nitrogen (ammonia) (phenate)
4-115
for nitrogen (inorganic) 4—107
for nitrogen (nitrate) (cadmium
reduction) 4-125
for nitrogen (nitrate)thydrazine
reduction) 4126
for nitrogen (persulfate) 4-105
for phosphorus (ascorbic acid
reduction) 4—155
for silica (heteropoly blue) 4—168
for sulfate (methylthymol blue) 4189
for sulfide (gas diatysis methylene
blue) 4175
Automated analytical equipment
for chloride 4~74, 4-74i
for fluoride 487, 487
for nitrogen 4106
for nittogen (ammonia) 4115, 4-115;
for nitrogen (inorganic) 4--107, 4-107i
for nitrogen (nitrate) 4—123, 41251,
4-126, 4-127i
for phosphorus 4-155, 4-155i
for segmented flow analysis 4—12
for silica 4168, 4-168i
for sulfate 4—189, 4—189i
for sulfide 4175, 4-175i
Autotrophic Index
for periphyton 10-36
Azide alkali iodide reagent
for DO 4-138
Azide dextrose broth
for fecal streptococcus 9—88
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Azide modification
for DO 4138

B

Background correction
Smith-Hieftje
for metals by AA 3-14
7eeman
fm' II\EIH‘S h}’ AA 3 14
Background yuality control
for radioactivity analyses 7-4
Bacteria 10-1501
acidaphilic 9-97
enumeration. enrichment, and
isolation 9-98
actinomycetes
methods 9-100
blochemical reactions
on Kaper’s medium Y133t
on TSI and LIA media 9-119¢,
9132t
bioluminescent
toxicity lest 8-37
colonies
description 9111t
typical vs. actinomycete type 9-110i
cultures for mutagenicity tests 8-33
direct 1otal count 9-41
indicator
for whirlpools 8-31
iron 9-91i, 9-92i, 9-93i
acidophilic 9-97
characteristics 9-91
identification 9-91
1solation medium 9101
maintenance medium 9-101
methods 9-91
samples 9-01, 997
pathogenic
detection 9-111
rapid detection methods 9-23, 9-24¢
regrowth in water systems 9—-42
sulfate-reducing 9-104
sulfur 9-951, 9961
acidophilic 997
characteristics 9-95
enwmeration, enrichment, and
isolation 9-101
identification 9-91. 9-96
methods 9-95
photosynthetic 9-104
samples 9-96, 9-97
test strains for mutagenicity 8-31
atso see Coliform group bacteria and
specific genera and species
Bacterial bioluminescence
methods 837
Bacterial bioluminescence test
[or 1woxicity 837
Bacterial density
coliforms 9-53
Bacteriological examination, see
Microbiological examination
Bactieriological quality
reagent-grade water 9-6

Baermann funnel

for nematodes 10-97
Baird-Parker agar

tor staphylococet 9-30

Baiting
fungt, zoosporic 9-159
Balance
for base/neutral and acid extractables
6—68

for metals by ICP/MS 3-48
for metals samples 3-11
for microbiological examinations 9-3,
9-16
for solids 2-36
Barbituric acid-pyridine solution
for cvanide 4-42, 4-53, 4-56
Barium
AA method 3-20
micro quantities 3-27
inductively coupled plasma method
3-39
methods 3-63
recovery in radium-226 method 7-37
Barium carrier
for alpha radioactivity 7-19
for radium-228 7-38
for strontium (radioactive) 7—-47
Barium chloride crystals
for sulfate 4—188
Barium chloride solution
for radium 7-30
for radium-226 7-33
for sulfate 4—187, 4-189, 4-191
Barium diphenylaminesulfonate
for chlorine 4-65
Barium methylthymol blue solution
for sulfate 4-191
Barium solution
for barium 3-21
Basal medium
for sulfur bacteria 3-103
Baseline method
for macrophyte mapping 10-49
Base/neutral extractables
characteristic masses 6—67t
chromatographic conditions 6-67t
detection levels 6—67t
gas chromatogram 6-70i
liguid-liquid extraction GC/MS method
6-66
bias and precision 677t
methods 6—65
quality control acceptance criteria
6—74¢
standards 6—69, 670t
Base/neutral extractable solutions
for base/neutral and acid extractables
6-69
Basepoint-stadia rod-alidade method
for macrophyte mapping 10-49
Bases
safety precautions 1-43
also see Alkalies
Basket sampler
for macroinvertebrates 10711, 10-72

INDEX

Batch adsorption procedure
for organic halogen 5-29
Batch method
for ozone demand/requirement 2-43
Bathing waters
microbiological examination 9-31
microbiological samples 9-21, 9-32
also see Swimming pools
Bathocuproine method
for copper 3—73
Baygon, see Propoxur
Beakers
for oxidation-reduction potential 2—7¥
Beef extract
for coliphage assay 9-73
for vims concentration 9-130, 0143,
9-146
Beetles 101411
Beggiatoa
enumeration, enrichment, and isolation
0105
Beggiatou alba 9-951
Behavioral tests
amphibians 8171
Below-ground production
macrophyte productivity 10-56
Belt transects
for macrophyte sampling 10-52
Bentazon
liguid-liquid extraction GC method
6-116
Benthic dome samplers
for macrophyte sampling 10-52
Benthic macroinvertebrates, see
Macroinvertebrates, benthic
Benthic meiofauna, see Meiofauna,
benthic
Benzaldehyde
PFBHA liquid-liquid extraction GC
method 6-58
Benzaldehyde-amy]l alcohol solution
for coliform differentiation 9—85
Benzene
purge and trap GC methods 6-23
Benzene isobutanol solvent
for phosphorus 4-133
Benzidine
liquid-liquid extraction GC/MS method
6-66
Benzidine-DFTPP-pentachlorophenol
solution
for tributyl tin S-12
Benzo(a)anthracene
liguid-liquid extraction
chromatographic method 686
liquid-liquid extraction GC/MS method
6-66
Benzo(a)pyrene
liquid-liguid extraction
chromatographic method 6-%6
liquid-liquid extraction GC/MS method
666
Benzo(b)fluoranthene
liguid-liquid extraction
chromatographic method 6-86



INDEX

liquid-liquid extraction GC/MS method
6-66
Benzo(ghi)perylene
liquid-liquid extraction
chromatographic method 6-86
tiquid-liquid extraction GC/MS method
6-06
Benzo(k)fluoranthene
liquid-liquid extraction
chromatographic method 6-86
liquid-liquid extraction GC/MS method
6-066
Beryllium
AA method 3-20
low concentration 3-22
micro quantities 3-27
inductively coupled plasma method
3-30
methods 3—63
Beryllium golution
for beryllium 3-21
Beta radioactivity, gross
method 7-15
BFB
abundance criteria 627t
BFB standard
for volatile organic compounds 6-29
BHC
liquid-liquid cxtraction GC method
6-108
liquid-liquid extraction GC/MS method
6-60
Bias
AA methods 3—151
analytical method 1-22t
as quality control indicator 1-13
closed-loop stripping GC/MS analysis
6-17
definition 1-3, 1-14
for method validation 1-22
in analytical measurements 1-14
ion chromatographic method
for anions 4-5t, 410t
for chromium 3-70t, 3-71t
organi¢ halogen method 5-31t
pesticide method 6106t
phosphorus methods 4148t
purge and trap GC method
for volatile organic compounds
6-33t
sources 1—14
THM and chlorinated organic solvent
method 6—46t
THMFP analysis 5-67t
also see Error; Precision
Bile ¢sculin agar 9—89
Bioagsay method
for AOC 9—-44
Bioassays. see Toxicity tests
Biochemical oxygen demand, see BOD
Biochemical reactions
Aervomonas 9-132t
bacteria 9—-132t
on Kaper’s medium 9-133¢

on TSI and LIA media 9-119t,
9-132t
Campylobacter jejuni 9—-122
coliform differentiation 9—83, 984t
Salmonelfa 9-115
Shigella 9-119
also see Differentiation; specific test
names
Biohazard hood 9-5
Biological examination
introduction 10-1
Biological hazards
safety precautions 1-50
Biological samples
alpha and beta radioactivity 7-17
Biological treatment
laboratory wastes 1-56
Biological wastes
sterilization 1-51
Bioluminescence
bacteria
methods §-37
Bioluminescence test
for total viable microorganisms 9-24
incubator diagram 8-38i
Biomarker test
for dioxin-like organic compounds
8-40
Biomass
algae 8-55
fish 10-89
macrophytes 10-53
periphyton 10-37
plankton 10-26
also see Standing crop
Biomass dynamics methods
macrophyte productivity 10-55
Biomass methods
macrophyte productivity 10-54
Biomass tagging methods
macrophyte productivity 10-55
Biomass turnover
macrophyte productivity 10-55
Biosolids
microbiological sampling 9-21
also see Sludge
Biostimulation
additions 8-55
algae culture medium 8-11
data analysis and interpretation 836
inoculum 8-53
methods 8-51
samples 8-53
sampling equipment 8-52
terminology 8-3
test conditions and procedures 854
Biotin-histidine solution
for mutagenicity 8-32
Biotypes
Vibrio cholerae serogroup 01 9-124
Biovolume
periphyton 10-35
plankton 10-26
Birge tow-net
for plankton 10-71

Bismuth
AA method 3-17
methods 3—-64
Bismuth solution
for bismuth 3-18
Bismuth sulfite agar
for Salmonella 9-114
Bivalves, see Mollusks
Blanks
for organic compound analyses 6—7
Blind testing
toxicity testing 8-27
Block digestion flow injection analysis
for nitrogen (organic) 4—-133
Block heater
for COD 5-16
for metals digestion 3-8
Bluegill sunfish
culturing 8-148
spawning ponds 8-148
Boats
for electrofishing 10—-85i
BOD
carbonaceous vs. nitrogenous 5-2
five-day test 5-2
methods 52
precision and bias 5-6
respirometric method 5-10
sampler assembly 4-137i
sample temperature 5—4
ultimate (UBOD) 5-2
method 5-7
result calculation 5-9t
wastewater sample 5-9
Boiling chips
for base/neutral and acid extractables
6—68
Bold’s basal medium
for rotifer toxicity tests 8-78
Bongo net
for plankton 10-7i
Borate buffer solution
for nitrogen 4-106
for nitrogen (ammonia) 4-109
for zinc 3-107
Borate gluconate concentrate
for anions 4—-6
Borate solution
for nitrogen 4-104
Borax solution
for silica 4166
Boric acid-silver sulfate-aluminum sulfate
buffer
for nitrogen (nitrate) 4123
Boric acid solution
for nitrogen (ammonia) 4-110
for nitrogen (inorganic) 4108
Borohydride reagent
for selenium 3-37
Boron
carmine method 4-25
curcumin method 4-23
inductively coupled plasma method
3-39
methods 4-23
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Boron solution
for boron 4-23. 3-41
Botules
dilution water -6
{‘01' ﬂSl‘)L‘.StDS samplcs 2771
for carbamate pesticides 6-93, 5-2
for endospores 0-48
for flavor profile analysis 2-20
for metals samples 311
for methane apparatus 635
for microbiglogical tests 9-16, 9-17,
0-20
for odor 2-13
tor ozone demand/requirement 2-43
for plankton productivity 10-29
for sulfides 4-173
for rihalomethane formation potential
5-64
for UBOD 5-8
gas washing
for surfactants 5-48
for selenium 3-96
incubation
for BOD 5-3
for UBOD 5-7
stripping
for organic compounds 610, 6-11i
also see Containers; Glassware
Box samplers
for macrophyte sampling 10-52
Brain-heart infusion agar
for fecal streptococcus 989
Brain-heart infusion broth
for fecal streptococcus 9—89
Branchiwra sowerbyi 8—831
Brilliant green agar
for Salmonella 9—-114
Brilliant green lactose bile broth
for coliforms @—50
Brines
metals analysis by AA 3-14
Bromate-bromide solution
for phenols 5-45
Bromcresol green indicator solution
for alkalinity 2-28
for radium 7-30
Bromide
flow injection analysis 4-27

ion chromatographic method 4-3, 4-6,

4.7
detection levels 4—8t
precision and accuracy 4—10t
methods 4-25
Bromide-bromate solution
for phenols 5-45
Bromide solution
for bromide 426, 4-27
for ion chromatography 4-4, 4-4t
Bromobenzene
purge and trap GC methods 6-23
Bromochloromethane
purge and trap GC methods 6-23
Bromocresol purpie
for alpha radioactivity 7-19

Bromodichloromethane
liquid-liquid extraction GC method
6-41
purge and trap GC methods 6-23
Bromodimethylmethylcarbamate (BDMC)
solution
for carbamate pesticides 8-3
Bromoform
liquid-liquid extraction GC method
6-41
purge and trap GC methods 6-23
Bromomethane
purge and trap GC methods 6-23
Bromophenyl pheny! ether
liquid-liquid extraction GC/MS method
6-66
Bromphenol blue diphenylcarbazone
reagent indicator
for chloride 4-72
Bromphenol blue indicator
for acidity 2-26
Brook trout
food 8-154
toxicity tests 8-153
reproductive 8—153
Broths
acetamide 9-33
A-19-57
asparagine 9-33
azide dextrose 9—88
brilliant green lactose bile 9-50
casitone-glycerol-yeast autolysate
(CGY) 9-101
EC
for E. coli partition procedure 9-70
FeTSB 9-98
for microbiological examinations 9-9
glucose 9—85
lauryl tryptose 9—49, 9-50t
M-FC 9-66
M-staphylococcus 9-30
nutrient
for mutagenicity 832
P-A 9-55
fryptone
for coliphage assay 9-76, 9-77,
9-79
tryptophane 9—85
yeast nitrogen base-glucose 9158
Bryvozoa 10-1461
Buffered charcoal veast extract alpha base
for Legionellaceae 9—128
Buffered glucose broth
for colitorm differentiation 9—85
Buffer solutions
acetate
for aluminum 3-58
for bromide 4-26
for chlorine 4—60
for cvanide 4—-42. 4-47
for fluoride 4-~87
for metals 3-55
for strontium (radioactive) 7-47
for sulfate 4188
ammeonium

INDEX

for chromium 3-69
for sulfate 4—1809
AmMmonium acetale
for aluminum and beryllinm 3-22
for iron 3-77
ammonium chloride
for nitrogen 4105
for nitrogen (nitraic) 4—123
borate
for nitrogen 4-106
for nitrogen (ammonia) 4—109
for zinc 3-107

CDTA

for fluoride 4—84, 489
CHES

for inorganic anions 4-15
citrate

for metals 3-35
citric acid-ammonium hydroxide
for iodide 4-98
EDTA
for hardness 2-38
for nitrogen (ammonia) 4--116
for hardness 2-38
for metals by ASV 3-55
for pH 4-92
monochloreacetic acid
for carbamate pesticides 6-94
phosphate
for BOD 5-3, 5-11
for chlorine 4-63, 4-03, 4-08
for cyanide 4—46, 448, 4-53,
4-55
for direct microbial counts 9-42
for metalg 3-55
for phenols 5-45
for tribalomethane formation
potential 565
for UV-absorbing constituents 5—72
potassium hydrogen phthalate
for disinfection by-products
(aldehydes) 6—-60
silver sulfate-boric acid
for nitrogen (nitrate) 4-123
sodium phosphate
for mutagenicity 8-33
TAE
for DNA damage assessment §—43
Trs
for DNA damage assessment §—44
Bugs, true 101424
Bundle (asbestos)
definition 2-70
Bunsen coefficient
for oxygen in water 2-94¢
Burner
for AA method 3-16
Burner head
nitrous oxide
for metals by AA 3-20
Butanol chloroform reagent
for organic acids 5-57
Butlerius nematode 10-9061
Butylbenzene
purge and trap GC methods 6-23
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Butyl benzyl phthalate
liquid-liquid extraction GC/MS method
6—-66

C

Caddisflies 10-139i
Cadmiom
AA method 3—-17
low concentrations 3-19
micro quantities 3-27
anodic stripping voltammetry method
3-54
inductively coupled plasma method
3-39
methods 3-64
Cadmium-copper granules
for nitrogen (nitrate) 4—124, 4128
Cadmium reduction method
for mitrogen (nitrate) 4—123
automated 4-125
flow injection 4127
Cadmium solution
for cadmium 3-18
Cages
for mollusk field tests 8-97, §-98.
8-08i. 8-90i
Calcium
AA method 3-17
EDTA titrimetric method 3—65
inductively coupled plasma method
3-39
methods 3—65
Calcium carbonate
indices of precipitation/dissolution
tendency 2-30
saturation index 2-31
Calcium carbonate deposition test 2-34
Calcium carbonate precipitation potential
calculation method 2-34
experimental methods 2-34
methods 2—-34
Calcium carbonate saturation
activity coefficients 2-31t
effects 2-30
equilibrium constants 2-31t, 2-32t
indices 2-30
methods 2-30
precipitation/dissolution indices 2-31,
234
Calcium carbonate saturation indices
alkalinity difference technigue 2-33
caleulation method 2-31
computer codes 2-33, 2-36t
saturometry method 2-33
Calcium chloride solution
for BOD 5-3, 5-11
for cesium (radioactive) 7-25
for coliphage assay 9—80
for potassium permanganate 4 -163
Caleinm gluconate concentrate
for inorganic anions 4-16
Calcivm hydroxide solution
for pH 4-03
Calcium hypochlorite
for glyphosate herbicide 6128

Calcium hypochlorite solution
for cyanides amenable to chlorination
4-44
Calcium solution
for calcium 3-I[8
for hardness 2-39
for metals 3-18
Calculation
for quality control 1-8
Calculation method
for carbon dioxide and alkalinity 4-34
for hardness 2-37
for hydrogen sulfide 4-179
for magnesium 3—84
Caldwell-Lawrence diagrams
for calcium carbonate saturation 2-33
Calibration
AA equipment 3-19
analytical quality control 1-7
calculations 1-8
capillary ion eletrophoresis 4—17
initial 1-7
instruments 1-7
metals analyses 3—4
microwave apparatus 3—11
organic compound analysis 6—6
Calibration check standard
definition 1-3
Calibration concentrations
for metals by ICP method 3-40t
Calibration gases
for sludge digester gas 2-90
Calibration particles
for particle count and size distribution
2-64
Calibration verification sample
for inorganic anions 417
Calmagite indicator
for hardness 2-39
Caloric content
macrophytes 10-53
Campylobacter jejuni
biochemical tests 9122
identification 9122
isolation 9-122
serological identification tests 9122
water collection and filtration 9122
Candida albicans
identification 9-161
Capillary
for inorganic anions 4—15
Capillary gas chromatographic columns
for volatile organic compounds 6-26
Capillary injector
for organic compounds (individual) 611
Capillary ion electrophoresis method
calibration curves 4-18i
collaborative design 4-16t
comparison with other methods 4—19t,
4-21t
electropherograms 4-18i, 4—19i
for inorganic anions 4-14
known-addition recovery 4-20t
precision 4-20t
reproducibility 4-20t

Capillary ion electrophoresis system
for inorganic anions 415
Capillary precipitin test
for Group D streptococci 9-90
Capillary suction time
for sludge
apparatus 2—-84, 2—84i
definition 2—83
method 2-83
Capitella capitata 8811
abnormal larva 8—88i
culturing 884
life stages 8—84i
Carbamate pesticides, see Pesticides,
carbamate
Carbamate pesticide solutions
for carbamate pesticides 6-95, S—4, S-
4t
Carbaryl
HPLC method 6-92, S5-I
Carbofuran
HPLC method 6-92, 5-1
Carbohydrate fermentation tests
for coliform differentiation 9—84
Carbon
activated, see Activated carbon
assimilable organic, see Assimilable
organic carbon (AOC)
total organic (TQC), see Organic
carbon (total)
Carbonate solution
for plankton productivity 10-30
Carbonate-tartrate reagent
for tannin and lignin 5-56
Carbon content
macrophytes 10-53
Carbon dioxide
calculation method 434
methods 4-28
nomographic method 4-28, 4-32i
removal from distilled water 1-30
titimetric method 4-33
Carbon disulfide
for organic compounds (individual) 612
Carbon evaporator
for asbestos 2-71
Carbon exchange methods
macrophyte productivity 10-58
Carbon-14-labeled sodivm carbonate
solution
for periphyton productivity 10-38
Carbon-14 method
for periphyton productivity 10-38
for plankton productivity 10-29
Carbon solution
for organic carbon 5-21
Carbon tetrachloride
liquid-liquid extraction GC method 641
purge and trap GC methods 0-23
Carbonyl compounds, see Aldehydes
Carboxylic acid herbicides, see
Herbicides, acidic
Carcinogenic compounds
relationship to mutagenesis §-30
safety precautions 1-43, 1-50
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Carmine method

for boron 4-25

Carmine reagent

for boron 4-25

Carrier-free radioactive carbonate solution

for Plankt(m productivit_v 10-30

Carricr gas

for organic carbon 5-22

lor vrganic compounds (individual)
6-12

for pesticides (organochlorine) 6-103

for sludge digester gas 2-90

Carrier solution

lor cvanide 4-53

for tluoride 484

Casitone-glycerol-yeast autolysate (CGY)
broth

for iron bacteria (Sphaerotilus) 9—101

Catalysts

for nitrogen (organic) 4-130

Catalysl solution

for nitrogen (inorganic) 4108
Catalytic reduction method

for iodide 4-99

Catfish, channel, see Channel catfish
Cation-exchange column

for solfate 4—191

Cation-exchange resin

tor sulfate 4191

Cations

interference in K determination 3-89t

CCVC medium

for Legionellaceae 9-128

CDTA bufter solution

for fluoride 4—84, 489

Cell culture

Cryptosporidium and Giardia 9-166
virus isolation and assay 9-151

Cellohiose fermentation test

for coliform differentiation 9-84

Cell surface area

plankton 10-27

Cell suspension

for DNA damage assessment 844

Cell volume

plankton 10-20

Centrifugation

for Cryptosporidium and Giardia
9162, 9-163, 9-164

for plankton concentration 10-10

for sediment porewater extraction
84§

for Shigelia 9-119

Centrifuge

for acids, volatile 5-58

for DNA damage assessment 8—43

for mutagenicity 8-32

for oil and grease 5-37, 5-39

for organic and volatile acids 5-60

for radium-228 7-38

for selenium 3-95

for wranium 7-53

for virus concentration 9—-142, 9-146,
9147, 9-149

Centrifuge bottles
for selenium 3-95
Centrifuge tubes
for chlorophyll 10-19
for oil and grease 5-37, 5-39
Ceric ammonium sulfate solution
for iodide 4-100
Ceriodaphnia 8—107i, 8-108i
air supply 8-109
culture vessels 8108
culturing 8—107
definition 8-106
food 8108
life history 8—-106
lighting 8108
medium for toxicity tests 8—109
organism selection 8—109
temperature for culture 8108
test conditions 8—110t
test species §-107
toxicity tests 8—106
acute 8109
chronic 8-109
also see Crustaceans
Certification
water laboratories 9—14
Cesium
AA method 3-17
methods 3-66
radioactive
method 7-24
préecipitation method 7-24
Cesium carrier
for cesium (radioactive) 7-25
Cesium solution
for cesium 3—18
CFCs. see Chlorofluorocarbons
Chain-of-custody procedures
samples 1-30
Chambers
for periphyton productivity 10-37,
10-40
Channel catfish
culturing 8—14%9
hatching chambers §—149
rearing chambers 8-149
spawning chambers 8149
Characteristic masses
acid extractables 6—69t
base/neutral extractables 667t
Chelating resin
for metals 3-28
Chelation
metals in microbiological samples
9-20
Chemical additive system
for virus concentration 9—141
Chemical hazards
safety precautions 1-43
Chemical hygiene plan 1-54
Chemical oxygen demand (COD), see
COoD
Chemicals
for fish collection 1084
for fish disease control 8—148t

INDEX

hazardous
safety precautions 1-30
ingestion accidents 1-30
gloves for handling 1-47¢t, 1-48t
PELs and TLVs 1-42t, 1-43t
Loxic
safety precautions 1-40
also see Reagents
Chemical treatment
laboratory wastes 1-36
Chemotactic test
for cifiated protozoa
T-maze §-73, 874
Cilff'{}f?r)l!lllé’
toxicity test procedures 8—136
Chloral hydrate
method 5-70
Chloramines
procedurc 4-63, 4-66, 4-67
Chloramine-T solution
for bromide 4 -26, 4-27
for cyanide 4—42, 4--33, 4-55
Chlordane
gas chromatogram 6-71i, 6-111i
liguid-liquid extraction GC method
6-108
tiquid-liguid extraction GC/MS method
666
Chloride
argentometric method 4-70
automated equipment flow scheme
4-74i
ferricyanide method, automated 4-74
ion chromatographic method 4-3, 4-6
mercuric nitrate method 471
mercuric thiocyanate flow injection
method 4-75
methods 4-70
potentiometric method 4-73
titration curve 4-73i
Chloride solution
for chloride 4-74, 4--75, 4-76
for ion chromatography 4—4, 4—4i
Chlorinated organic solvents
chromatogram 6—43i
methods 6-40
samples 642
standards 6—43
Chlorinated phenoxy acid herbicides, see
Herbicides, acidic
Chlorination
fungi survivat 9-154
Chlorination by-products formation
potential
method 5-62
Chlorine demand
method 2-41
also see Oxidant demand
Chiorine dioxide
amperometric method 4-78, 4-70
equivalent weights 4-81t
generation-absorption system 4-77,
4-78i
iodometric method 4-77
methods 4-77
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Chlorine dioxide demand
method 2—42
also see Oxidant demand
Chlorine dioxide requirement
method 2—42
aiso see Oxidant requirement
Chlorine dioxide selution
for chlorine dioxide 4-77, 4-78
Chlorine requirement
method 2—41
wlso see Oxidant requirement
Chlorine (residual)
amperometric titration method 462
low level 4—64
combined 4-63
DPD colorimetric method 4-67
DPD ferrous titrimetric method 4—64
free 4-63, 4—060, 4—67
iodometric electrode method 469
iodometric method 4-58, 4—60
methods 4-56
syringaldazine (FACTS) method 4-68
Chlorine solution
for chlorine 4-67
for chlorine demand/requirement 2—41
for trihalomethane formation potential
5-64
Chlerobenzene
purge and trap GC methods 6-23
Chloroethane
purge and trap GC methods 6-23
Chloroethoxy methane
liquid-liquid extraction GC/MS method
6—-66
Chloroethyl ether
hquid-liquid extraction GC/MS method
6—066
Chlorofiuorocarbons
for oil and grease 5-35
Chloroform
liquid-hiquid extraction GC method
641
purge and trap GC methods 6-23
Chloroform-butanol reagent
for organic acids 5-57
Chloroform extraction method
for phenols 5-45
Chloroform solution
for organtc halogen 5-28
Chloroisopropyl ether
liquid-liguid extraction GC/MS method
6-66
Chloromethane
purge and trap GC methods 6-23
Chloromethylphenol
liquid-liquid extraction GC method
6§79
liguid-liquid extraction GC/MS method
6-66
Ch]oronaphtha]enc
tiquid-liquid extraction GC/MS method
666
Chlorophenol
liguid-fiquid extraction GC method
670

Iiquid-liquid extraction GC/MS method
6-66
Chlorophenyl phenyl ether
liquid-liguid extraction GC/MS method
6-66
Chlorophyll
chromatogram 10-22i
determination 8-55, 10-18
extraction 10-19
high-performance liquid
chromatographic (HPLC) method
10-21
HPLC characteristics 10-23t
in macrophytes 10-53
in periphyton 10-36
spectrophotometric method 10-19
Chlorophyll
algal biomass indicator 10-26
flucrometric method 10-20
Chlorophyll solutions
for chlorophyll 10-22
Chloropicrin
method 5-70
Chloroplatinic acid
for cesium (radioactive) 7-25
Chlorotoluene
purge and trap GC methods 6-23
Chiorotrichloromethyl pyridine
for BOD 5-3, 5-11
Chromate electrolyte solution
for inorganic anions 415, 4-16
Chromaticity diagrams
for color 2-6i
Chromatium okenii 9-95i
Chromatogram, see Gas chromatogram:
Ligquid chromatogram
Chromatograph
gas, see Gas chromatograph
high-performance liquid
for carbamate pesticides 6-93, §-2
for chlorophyll 10-21
for glyphosate herbicides 6—127
for polynuclear aromatic
hydrocarbons 6-87
ion
for anions 4—4
Chromatographic column
for aquatic humic substances 5-33,
5-34
for base/neutral and acid extractables
6-68
for carbamate pesticides 6-93, S-3
for chlorophyll 10-21
for chromium 3-69
for disinfection by-products (aldehydes)
6—60
for glyphosate herbicides 6-127
for organic and volatile acids 5-59
for pesticides (organochlorine) 6-102
for phenols 680, 6-81
for polynuelear aromatic hydrocarbons
6—81
for selenivm 3-92, 3-97
for tributyl tin §-11

for THMSs and chlorinated organic
solvents 6-42
Chromatographic conditions
for acid extractables 6—-69t
for base/neutral extractables 667t
for carbamate pesticides 6-97t, 54,
S—4t
for chromium 3-70t
for dibromoethane and
dibromochloropropane 638t
for organochlorine pesticides 6108t
for PCBs 6-108t
for phenols 680t
for polynuclear aromatic hydrocarbons
6-87t
for tributyl tin 5-13t, 5-16
Chromatographic method
for chlorophylil 10-21
for chromium 3-69
for sludge digester gas 2—89
also see Gas chromatographic/mass
spectrometric method; Gas
chromatographic method; High-
performance liquid
chromatographic method; lon
chromatographic method
Chromatographic properties
pigments separated by HPLC [0-23t
Chromatographic separation
anions 4—6i
Chromatographic separation method
for organic acids 5-57
Chromic acid solution
for oxidation-reduction potential 2-78
Chromium
AA method 3-17
low concentrations 3—19
micro quantities 3-27
colorimetric method 3-67

hexavalent
method 3-69
inductively coupled plasma method
3-39

ion chromatographic method 3-69
methods 3-67
Chromium solution
for chromium 3-18, 3-68, 3-69
Chromogenic substrate test, see Enzyme
substrate test
Chronic toxicity, see Toxicity
Chronic loxicity tests
data analysis 820
Chronic value
definition 8-3
Chrysene
liquid-liquid extraction
chromatographic method 6-86
liquid-liquid extraction GC/MS method
6—-66
Chrysene-phenanthrene-acenaphthene
solution
for tributyl tin S-12
Ciliates 101301
Citrate buffer solution
for metals 3-55
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Citrate-cyanide reducing solution
for lead 3-80
Citric acid
for iodide 4-98
tor metals by AA 3-28
for radium 7-30
Citrie buffer solution
for iodide 4-98
Clams
conditioning §-93
loxicity tests §-93
also see Mollusks
Clarke-Bumpus sampler
for zooplankton 10§, 10-8i
Cleaning
microbiological 1aboratories 9-4
Cleanup procedure
for phenols 5-44
Closed-loop stripping apparatus
for organic compounds (individual)
6-10, 6-1
Closed-loop stripping GC/MS analysis
for organic compounds (individual)
6-8
bias 617t
comparison with solid-phase
microextraction 6-22t
detection levels 6 -9t
monitoring and guantitation ions
6-14t
operating conditions 615t
precision and bias 618t
Closed reflux colorimetric method
for COD 5-18
Closed reflux titrimetric method
for COD 5-16
Clostridium
presence-absence test 9-55
Cluster (aghestos}
definition 2-70
Cobalt
AA method 3-17
low concentrations 3—19
micro quantities 3-27
inductively coupled plasma method
3-39
methods 3-71
Cobaltothtocyanate reagent
for nonionic surfactants 5-54
Cobalt solution
for cobalt 3—18
Cobalt thiocyanate active substances
definition 5-53
method 5-53
CcoD

closed reflux colorimetric method 5-18

closed reflux titrimetric method 5-16
definition 5-14

digestion reagent quantities 5-17t
hazardous waste disposal 5-14
methods 5-14

open reflux method 5-15

relationship to BOD, TOC, TOD 5-14

Coelenterates [0—131i
Coheort methods
macrophyte productivity 10-56
Cold rooms
safety practices 1-39
Cold-vapor atomic absorption
spectrometric method
for mercury 3-23
for metals 3-23
Coliform group bacteria
biochemical tests for differentiation
9-83
coliphage detection method 9-74
counts 9-12t
culture purification 9—83
decarboxylase (ornithine and lysine)
test 9—85
definition 9—48, 9-59, 9-62
density estimation 9-53, 9-63
differentiation 9—82
drinking water tests 9—49
E.coli. pathogenic 9120
enzyme substrate test 972
fecal
A-1 medium test 9-57
delayed incubation procedure 968
EC medium test 9-56
in bathing waters 9-31
in swimming pools 9-30
membrane filter procedure 9-66,
9-6Tt
MPN procedure 9-56
partition method 9-70
radiometric detection 9-24
recovery enhancement 9-27
seven-hour test 9-23
verification 9-11
in bathing waters 9-32
indole test 985
membrane filter technique 9-59
confidence limits 9—64t
sample volumes 9-62t
methy] red test 9—85
motility test 9—85
MPN 9-53t, 9541
multiple-tube fermentation technique
9—-48
nonpotable water tests 9-49
oxidase test 9—-86
presence-absence test 9-55
sample size
membrane filter technique 9—62,
9-62t
Simmons’ citrate test 9-85
total
alternative enrichment technique
9-63
completed test 3-51, 9-51i
contirmed phase 9-50, 9-51i
counting 9-63
delayed incubation membrane filter
technique 9-63
enrichment technique 9-63
Gram stain technique 9-52
membrane filter procedure 9-60
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MPN test 9—-49
presumptive phase 9-49, 9-51i
recovery enhancement 9-26
verification
lactose fermentation 9-63
multi-test systems 9--63
rapid test 9-63
also see Bacteria; Enterobacteriaceae:
Escherichia coli
Coliphage assay 9-74. 9-75
male-specific
E. coli Famp 9-77
S. tvphinurinom 978
membrane filter method 9-381
single-agar-layer method 980
Collaborative design
capiliary ion electrophoresis 4-10t
Collaborative testing
analytical methods 1-24
precision and bias 1-25t
sample results 124t
Color
chromaticity diagrams 2-6i
definition 2-2
field method 2-2
hues for dominant wavelengths 2-5t
methods 2—1
nonstandard laboratory methods 2-2
platinum-cobalt method 2-2
samples 2-3
spectrophotometric multi-wavelength
method 2-4
spectrophotometric single-wavelength
method 2—-3
spectrophotometric standard curve 2-4
standards 2-3, 2-4
tristimulus spectrophotometric method
2-7
visual comparison method 2-2
Color development solution
for nitrogen (nitrate) 4-126
Colorimetric equipment, see Filter
photometer: Spectrophotometer
Colorimetric method
for aluminum 3-58
for arsenic 3—61
for boron 4-23, 4-25
for bromide 4-26
for chlorine 4-67, 468
for chromium 3-67
for COD 5-18
for copper 3-72, 3-73
for cyanide 4-41
for fluoride 4—-85
for iodide 4-98, 4-99
for iodine 4-95
for mitrogen (ammonia) 4-114
for nitrogen (nitrate) 4123, 4-126
for nitrogen (nitrite) 4—118
for nitrogen (organic) 4—131
for ozone 4-144
for phenols 5-45, 5-47
tor phosphorus 4—151. 4-133
for potassium permanganate 4-163
for selenium 3-94
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for silica 4-165, 4167, 4-168
f(}f SU]ﬁdC 47174
for sulfite 4-184
for tannin and lignin 5-55
for thiocyanate 4-51
for vanadium 3-103
for zine 3-106
also see Specirophotometric method
Color reagent
for chloride 4-74, 4-75
for fluoride 4-87
for nitrogen 4106
tor nitrogen (nitrate) 4125
Color standards
for silica 4166, 4-166t
Colpidium campyium 8-71i
growth inhibition test 8-71
Colpoda inflata
arowth inhibition test 8-75
Column packing
for pesticides (organochiorine) 6-103
for sludge digester gas 2-90
also see Chromatographic column
Combined reagent
for phosphorus 4-154
Combustible-gas indicator
for methane 6-35
circuit and flow diagram 6-36i
Combustible-gas indicator method
for methane 6-335
Comet assay
for DNA damage assessment 8—42,
8-43
Communities
periphyton 10-43
Completed test
for coliforms (total) 9-51, 9-51i
Complexing agents
for hardness 2-38
Complexone method
for fluoride 487
Compliance audits
for analytical quality assessment 1—12,
1-12t
Computer
for nitrogen (nitrate) 4—121
Computer codes
for calcium carbonate saturation indices
2-35. 2-36t
Concentration
units 1-23
Concentration apparatus
for viruses 9—141, 9-143i
for zooplankton 10-171
Concentration ranges
for AA methods 3—13, 3—-15t
Concentration technigues
for Cryprosporidium samples 9—162,
9—-163t
for Giardia samples 0162, 9-163t
for Legionellaccac 9128
for plankton 10-10
for Sabmenella 0113, 0117
for sulfidc 4—-173
for Vibrio cholerae 9-123

for viruses 9—137
for Yersinia enterocolitica 9130
for zooplankton 10-10
Concentrator tube
for base/neutral and acid extractables
6-67
Concussion
for fish sampling 10-85
Condenser
cardioid dark-field
for Salmonella 9-116
Condition index
for fish 10-91
Conductance
definition 2—-45
Conductimetric method
for inorganic nitrogen 4-107
Conductivity
calculation 1-21, 2-45t, 2-46
definition 2—45
equivalent
definition 2-45
for checking analyses 1-21
instrumental measurements 2—45
ions in water [-21it
methods 2-44
potassium chloride solutions 2-45t
Conductivity cell
for conductivity 2—47
Conductivity detector
for anions 4-6
Conductivity instruments
for conductivity 2—47
Conductivity method
for salinity 2—49
Conductivity water
for conductivity 2—-47
Confidence coefficient
definition 1-3
Confidence interval
definition 1-3
Confidence limit
definition 1-3
Confirmed test
for coliforms (total) 9-50, 9-51i
for fecal streptococcus 9—88
for Pseudomonas aeruginosa 9-34
Congo red paper
for copper 3-72
Connections
for segmented flow analysis 4-12
Constant-temperature bath
for odor determinations 2—13
Constant-temperature room
for biostimulation 852
Containers
for flavor profile analysis 2-21
for microbiological media preparation
9-6
for microwave-assisted digestion 3-11
for samples 1-31
also see Bottles; Glassware
Contaminants
reagent water 1-36
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Contamination
prevention in toxicity testing §-27
Continuous-flow analysis
for inorganic nonmetals 4—11
Continuum source corrector
for AA methods 3—14
Control charts
analysis 1-10
duplicate analyses 1-9i
for analytical quality control -8
for radioactivity analyses 7-3
means chart 1-9, 1-91, 1-101
range chart 1-9, 1-5t, 1-10i
Control cultures
for microbiological tests 9-10t
Control mortality
in toxicity analysis §-22
Control ranges
for metals by AA 3-16t
Conversion factors
metric to English units inside back
caver
milligrams to milliequivalents 1-25t
Copper
AA method 3-17
low concentrations 3-19
micro quantities 3-27
bathocuproine method 3-73
for mitrogen (organic) 4-130
inductively coupled plasma method
3-39
methods 3-71
neocuproine method 3-72
Copper-cadmium granules
for nitrogen (nitrate) 4—124, 412§
Copper-potassium hydroxide solution
for nitrogen (inorganic) 4—108
Copper solution
for copper 3-18, 3-72, 3-74
for nitrogen (inorganic) 4108
Copper sulfate-potassium sulfate solution
for nitrogen (organic) 4-131, 4-134
Copper sulfate solution
for nitrogen 4-106
for nitrogen (nitrate) 4—124, 4125,
4-126
for selenium 3-97
Copper sulfate-sulfamic acid flocenlation
modification
for DO 4-141
Copper sulfate-sulfamic acid inhibitor
solution
for DO 4-141
Coprecipitation method
for alpha radioactivity 7-19
Core samplers
for macroinvertebrates 10-69, 10-69i,
10701
Correction curves
aluminum 1n presence of tluoride 3-3Y1
Correction factors
radon-222 activity 7-351
Correctness
analyses 1-21
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Cotton, grmisc—frcc
for oil and grease 5—41
Counters (biological)
for biostimulation studies 8 -35
tor direct microbial count 9-41
for microorganisms 9-16
for mutagenicity §-32
Counters (radioactivity) 7-8
alpha scintillation 7-10
alpha spectrometer 711
counting rate-anode voltage curve 7-9i
energy resolution 7-12i, 7-12t
for alpha and beta radiation 7-15, 7-16
for cesium 7-24
for iodine (radioactive) 7-26. 7-27
for periphyton productivity 10-40
for plankton productivity 10-30
for radium 7-30
for radium-226 7-32
for radium-228 7-38
for strontium 7—46
for uranmum 7-52, 7-53
gamma scintillation 7-12
gamma spectometer 7-12
gas-flow propertional 7-8
liquid scintillation 7-10
quality control 7—4
solid-state detector 7-13
thin-window proportional 7-9
windowless internal proportional 7-8
Counterstain
for coliforms 0-52
Counting cell
for phytoplankton 1014, 10-14i
Counting container
for gamma-emitting radionuclides 7-21
Counting error
radioactivity analyses 7-6
Counting methods
for ulgal biomass 8-55
for bacteria, heterotrophic 9-35
for coliforms 9 -63
for organisms in toxicity tests 8—18
for periphyton 10-34, 10-35
tor phytoplankton 10-14
for veasts 9-158
Counting pans
for alpha and beta radicactivity 7-16
for strontium 7-47
Counting rate-anode voltage curve
radioactivity counters 7-%i
Counting room
for radioactivity measurements 7—13
Crabs
culture chambers 8—123. 8—123i
tood B—123
holding, acclimating, and culturing
8123
toxicity tests on larvae or postlarvae
B-128
water supply 8—-123
leh'() yee DCCﬂP[)dS
Crackers
for flavor profile analysis 2-21

Crayfish
culture chambers 8-122
food 8-122
holding, acclimating, and culturing
8-122
also see Decapods
Creel census
for fish sampling 10—85
Crenothrix polvspora 9-91i
Crucibles
for acids (organic) 5-57
Crustaceans 10-1351, 10-1361
embryos §—1291
kev 10-116
larvae 8—130i
toxicity tests 8—101
also see Ceriodaphnia; Crabs;
Crayfish: Daphnia;, Decapods;
Lobsters; Mysids; Shrimp
Cryptosporidium
assay procedures 9—165, 9-165t
concentration methods 9-162, 9-163t
methods 9-162
outbreaks 9-161
purification/separation 9-164, 91641
samples 9-163t
viability/infectivity 9-166
Crystal violet solution
for mutagenicity 833
Ctenodrilus serratus 8—81i
culturing 8853
Culture chambers
for biostimulation 8-52
for crabs 8123, 8-123i
for crayfish 8-122
for duckweed 8—64
for fish 8-9, 8-10i
for lobsters 8—124
for macroinvertebrates 8-9. §-10i
for mysids 8—114, 8-115
for shrimp 8-126
also see Rearing chambers
Culture closures
for biostimulation 852
Culture dishes
for fecal coliforms 967
for total coliforms 9—60, 965
Culture medium
Acidiphilium 9—-100
Allen, modified
for Sulfolebus and Acidianus 9-99
ammonia-oxidizing bacteria {AOB)
9-107
basal
for coliform differentiation 9—83
buffered charcoal yeast extract alpha
base 9-128
CCVC 9-128
EC 9-56
ferric ammonium citrate 9—104
for algae 8-11
for Beggiatoa 9-102
for ciliated protozoa 8§71, 8-72,
8-73, 8-75
for coliforms 9-61
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for enzyme substrate coliform test
9-72
for freshwater algae 811
for heterotrophic plate count 933,
040
for lcptospires 9-126
for Metailogenium 9-104
for microbiological examinations
holding times 9-91
pH adjustment 918
preparation 9-8, 918
quality control Y-6, 9-8
specifications 9-19
sterilization 9-8, 9-18
storage 9-0. 08
utensils for preparing 9-16
water for preparing 9-19
for Pseudomonas aeruginosa 9-33
for Thivbacitlus acidophilus 9-99
for Thiokacillus ferrooxidans 9-99
for Thiothrix 9-102, 9-103
GPVA 9-128
iron-oxidizing 9-102
isolation, iron bacteria —101
maintenance {SCY), iron hacteria
9101
M-Endo 9-61
M-ST 9-68
M-ST holding 9-66
9K maintenance
tor Thiobacillus ferrooxidans 908
nitrite-oxidizing bacteria (NOB) 9-108
Norris and Kelly
for Leprospirillum ferrooxidans 9-99
Starkey
for Thiohacillus thiooxidans 9-99
sulfate-reducing 9102
sulfur
for Thiohacillus thiooxidans 9-102
TSM |
for Thiobacillus ferrooxidans 9-99
Vogel-Bonner
for mutagenicity 8-32
Wilson and Blair 9-114
alse see Agars: Broths

Culture medium containers

for total coliforms 9—60

Culture medium dispensing apparatus

maintenance 9-5

Cultures

alpae
for biostimulation studies 853
coliforms 9-83

Culture solution

for duckweed 8-064

Culture tubes

for nitrogen 4106
for selenium 3-94

Culture vessels

for Ceriodaphnic §—108
for Daphnia 8103

Curcumin method

for boron 4-23

Curcumin reagent

for boron 4—24
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Carrent meter
for periphyton productivity 10-40
Cuvettes
for chlorophyll 10-19
for nitrogen (nitrate) 4—121
Cyanates
method 4-50
Cyanide
amenable to chlorination after
distillation
method 4-44
amenable to c¢hlorination without
distillation
method 4—46
colorimetric method 4—41
distillation apparatus 4-39, 4-39;
flow injection analysis 4—53
recovery and relative standard
deviation 4-54t
methods 4-34
preliminary treatment 4-37
selective electrode method 443
solid wastes 436
spot test for sample screening 4-49
titrimetric method 4-41
total
flow injection analysis 4-55
total after distillation 4-39
flow injection analysis 4—353
weak acid dissociable 4-47
flow injection analysis 4—55
Cyanide citrate reducing solution
for lead 3-80
Cyanide selective electrode method
fur ¢yanide 4-42
Cyanide solution
for cyanide 442, 443, 4-53, 4-56
Cyanobacteria 10-119i
kov 10-152
Cyanogen chloride
method 4-48, 5-70
Cycloheximide
for coliforms 9—65
Cyclohexylaminoethane sulfonate buffer
solution
for inorganic anions 4—135
Cvelospora
outbreaks 9-161
Cylinder, graduated
for microhiological tests 916
Cyprinodon variegutus, sce Sheepshead
minnow
Cysts
rotifers 8-77
Cytochrome oxidase test
for coliform vertfication 011
Ceapek agar
for fungi 9-156
I

24-D
liquid-liquid extraction GC method
0-110
Dalapon
liquid-liquid extraction GC method
6-110

Damselflies 10-138i
Daphnia 8-101i, 8-102i
air supply 8-103
culture vessels 8103
culturing 8-103
definition 8—101
food 8-103
life history 8-102
lighting 8103
long-term tests 8105
organism selection §-104
short-term tests 8104
temperature for culture 8—103
test conditions §—105t
test medium 8105
test species §—103
toxicity test methods 8101
Data
discordancy tests 1-2t
quality 1-13
microbiological examination 9—12
rejection criteria -2
Data handling
for toxicity testing 828
Data qualifiers
for QC reporting 1-11¢t
Data quality
for toxicity testing 8-27, 829t
glossary of terms 1-3
objectives 1-18, §-27
Data system
for anions 4—6
for carbamate pesticides S-3
for chlorophyll 10-21
for inorganic anions 4~15
for organic compounds (individual)
6-12
lor radioactivity 7—13
for tributyl tin S—11, 5-15
for volatile organic compounds 627
DDD
liquid-liquid extraction GC method
6-108
liquid-liquid extraction GC/MS method
6-66
DDE
liquid-liguid extraction GC method
6-108
liquid-liquid extraction GC/MS method
6-66
DDT
liquid-liguid extraction GC method
6-108
liquid-liquid extraction GC/MS method
6-66
Decafluorobiphenyl solution
for disinfection by-products (aldehydes)
6-61
Decafluorotripheny| phosphine (DFTPP)
for base/neutral and acid extractables
masses and abundance criteria 6—60t
Decafluorotriphenyl phosphine (DFTPP)
solution
for buse/neutral and acid extractables
6-69
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Decapods 10—-136i
acclimation §-122
collecting 8-122, 8-129
culturing 8122
diseases 8126
embryos 8—120i
growths, harmful §—126
holding 8122
larvae 8-130i
larvae and postlarvae toxicity tests
8-128, B-131
parasites §—-120
selecting 8—121
test species 8-121
toxicity tests 8—121
also see Crabs: Crayfish; Crustaceans;
Lobsters; Shrimp
Decarboxylase test
for coliform differentiation 9 -85
Decay factors
radon-222 7-35t
Dechlorinating reagent
for nitrogen (ammonia) 4—-109
Dechlorination
microbiological samples 9-20
odor samples 2—12
Decontamination
virus sample concentrate 9-149
De-emanation assembly
for radium-226 7-33i
Delayed-incubation procedure
for fecal coliforms 9-68
for total coliforms 9—65
Delta method
for measurement uncertainty 1-16
Densimeter
for salinity 2-50
Density method
tor satinity 2-30
Derivatives
phenols
recovery 6—84t
Derivatization reagent
for disinfection by-products (aldehydes)
6-60
for phenols 6—81
for tributyl tin §-12
Desiceator
for solids 2-56
Detection level
definition 1-3
relationships 1-17, 1-171
also see Method detection level (MDL)
Detectors
for carbamate pesticides 6-93, §-3
for chlorophyll 1021
for disinfection by-products (aldehydes)
6-60
for disinfection by-products (HAA)
6-49
for gamma-emitting radionuclides 7-21
for gas chromatographic methods 6—4
for glyphosate herbicide 6127
for high-performance liquid
chromatographic methods 6-0
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Detectors (cont.)
for phenols 681
for polynuclear aromatic hydrocarbons
6--87
for segmented flow analysis 4-11
far valatile organic compounds 6-31
Detergent
for alpha radioactivity 7-19
DFTPP-pentachlorophenol-benzidine
solution
for tributyl tin S—12
Dialysis tubing
for virus concentration 9-148
Diamalt agar
for fungi 9-136
Diaminonaphthalene solution
for selenium 3-95
Diammonium hydrogen phosphate
solution
for sulfide 4-174
Diatomaceous earth technique
for Salmonella concentration 9-113
Datomaceous silica filter aid suspension
for o1l and grease 5-40
Diatom mounts
counting 10-16
Diatoms 10-120i
key 10-153
mounts 1011
species count 10-34
species proportional count 10-16
Diazomethane generator
for disinfection by-products 6—49,
6-49i, 6-50i
Dibenzo(a,h)anthracene
liquid-liguid extraction
chromatographic method 6—86
liguid-tiquid extraction GC/MS method
6-66
Dibromoacetic acid
micre liquid-liquid extraction GC
method 6-47
Dibromochloromethane
liguid-liguid extraction GC method
6-41
purge and trap GC methods 6-23
Dibromochloropropane (DBCP)
chromatographic conditions 638t
gas chromatogram 6-39i
liquid-liquid extraction GC method
6-37
bias and precision 6-39t
methods 6-37
purge and trap GC methed 6-23
retention time 638t
Dibromochioropropane solution
for dibromochloropropane 6-39
Dibromoethane (EDB)
chromategraphic conditions 6-38t
gas chromatogram 6-391
liquid-liquid extraction GC method
6-37
htas and precision 6-3%
methods 637
retention time 6-3351

Dibromoethane solution
for dibromoethane 6-38
Dibromomethane
purge and trap GC methods 623
Dibromopropane solution
for disinfection by-products {aldehydes)
6-61
for THMs and chlorinated organic
solvents 6-43
Dibromopropionic acid solution
for disinfection by-products 6-51
Dibutyl phthalate
liguid-liquid extraction GC/MS method
6-66
Dicamba
Hiquid-liquid extraction GC method
6-116
Dichloramine
procedure 4-63, 4-66. 4-67
Dichloroacetic acid
micro liquid-liquid extraction GC
method 6-47
Dichlorobenzene
liquid-liquid extraction GC/MS method
666
purge and trap GC methods 6-23
Dichlorobenzidine
liquid-liquid extraction GC/MS method
6-66
Dichlorodifluoromethane
purge and trap GC methods 6-23
Dichloroethane
purge and trap GC methods 6-23
Dichloroethene
purge and trap GC methods 6-23
Dichloromethoxybenzoic acid
liquid-liquid extraction GC method
6-116
Dichlorophenol
liquid-liquid extraction GC method
6-79
liquid-liquid extraction GC/MS method
6—66
Dichlorophenoxy acetic acid
liquid-liquid extraction GC method
6-116
Dichlorophenylacetic acid solution
for herbicides (acidic) 6-118
Dichloropropane
purge and trap GC methods 6-23
Dichloropropanoic acid
liquid-liquid extraction GC method
6-116
Dichloropropene
purge and trap GC methods 6-23
Dichromate solution
for chlorine 4-59
Dieldrin
liguid-liquid extraction GC method
6-108
liquid-liquid extraction GC/MS method
6-66
Diethylaminoethy! cellulose
for aquatic humic substances 5-33
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Diethylaminoethyl method
for aquatic humic substances 3-33
Diethylenetriaminepentaacetic acid-
potassium hydroxide-copper
solution
for nitrogen (inorganic} 4—108
Diethylenetriaminepentaacetic acid-
petassium hydroxide sclution
for nitrogen (inorganic) 4-108
Diethyl ether
for pesticides (organochlorine) 6-103
for tributy! tin 5-12
Diethylphthalate
liquid-liquid extraction GC/MS method
6-66
Differeatiation
coliforms 9-82
Enterobacteriaceae 983
kits 9-83
fecal streptococei and enierococci
9-60, 9-90t
Vibrio cholerae 9-124
also see Biochemical reactions
Digester gas, see Sludge digester gas
Digestion
for metals 3-7
microwave-assisted 3-11
nitric acid 3-8
nitric acid-hydrochleoric acid 3-9
nitric acid-perchloric acid 3-10
nitric acid-perchloric acid-
hydrofluoric acid 310
nitric acid-sulfuric acid 3-10
sludge samples 3-8
solid samples 3-8
for nitrogen (organic) 4-131, 4-133,
4-135
for phosphorus 4-150
perchloric acid 4-150
persulfate 4-150
sulfuric acid-nitric acid 4150
for selenium
hydrochloric acid 3-94
hydrogen peroxide 3-93
permanganate 3-93
persulfate 3-93
also see Preliminary treatment
Digestion apparatus
for nitrogen (organic) 4—131, 4-132,
4134
Digestion rack
for phosphorus 4-150
Digestion reagent
for nitrogen 4-106
for nitrogen (organic) 4-131, 4-134
for phosphorus (total) 4159
Digestion tubes
for nitrogen (organic) 4134
Digestion vessels
for COD 5-16
for metals samples 3-11
Digestion vials
for selenium 3-93
Dihaloacetonitriles
method 5-70
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Dihydrogen phosphate solution
for cyanide 4-35
Dihydroxybenzoic acid (DHBA) solution
tor trihalomethane formation potential
5-63
Diluter
for decapod toxicity tests 8-130i
Dilution
tor BOD 5—4
for heterotrophic plate count 9—37.
9-37i
tor odor intensities 214t
swimming pool samples 9-29
Dilution botties
for microbiological tests 9—16
Dilution water, see Water, dilution
Dimethylaminobenzaldehyde reagent
for coliform differentiation 9—85
Dimethylaminobenzalrhodanine indicator
for cyanide 4 - 41
Dimethylformamide
for asbestos 2-72
Dimethylnaphthylamine
for nitrifying bacteria 9-107
Dimethvlphenol
liquid-liquid extraction GC method
6-79
liquid-liquid extraction GC/MS method
6-06
Dimethylphenylenediamine solution
for sulfide 4—-173, 4-182
Dimethyvl phthalate
liquid-liquid extraction GC/MS method
6-66
Dinitrophenol
liguid-liquid extraction GC method
6-79
liquid-liquid extraction GC/MS method
6-66
Dinitrotoluene
liquid-liquid extraction GC/MS method
6-66
Dinvphilus gvrociliaiuy 8—82i
culturing 8 -85
life stages 8§-83i
Dinoseb
liquid-liquid extraction GC method
6-116
Dioetyl phthalate
liquid-liquid extraction GC/MS method
666
Dioxin-like organic compounds
P430) reporter gene response test §—40
Diphenylamine
{or mitrifying bacteria 9-107
Diphenylearbazide solution
for chromium 3—-68, 3—-09
Diphenylcarbazone-bromphenol blue
indicator reagent
for chloride 4-72
Diphenylcarbazone-xylene cyanol-nitric
acid reagent
for chlonde 4-71

Dip nets
tor fish sampling 10—84
for macroinvertebrates 1071
Direct-sensing membrane diffusion
method
for dissolved gas supersaturation 2-92
Direct total microbial count 9—41
epifluorescence microscopic method
9—41]
Discordancy
data 1-2t
Discase
amphibians 8—168
annelids 8—85
decapods 8—126
duckweed 8—65
echinoderms 8—-138
fathead minnows §—159
fish 8-147
control methods 8—147, §—148¢
mysids 8-115
rotifers 878
toxicity tests 8—13
waterbome 9-111
outbreaks 9-112t
Disinfectants
for pipets 1-51
Disinfection by-products
aldehyde
detection levels 659t
gas chromatogram 6~62i
methods 6-57
PFBHA liquid-liquid extraction GC
method 658
precision 6-59t
retention times 6—63t
formation
methods 5-62, 5-69
also see Trihalomethane formation
potential
haloacetic acid 6-46
detection levels 6-48t
gas chromatogram 6—48i
methods 6-46
micro liguid-liquid extraction GC
method 6-47
precision and bias 655, 6-56t
quantitation limits 6-53t
recovery 655t
relention times 6—53t
safety in analyses 6-47
Disodium bathocuproine disulfonate
solution
for copper 3-74
Disodium cthylenediamine tetraacetate
dihydrate
for glyphosate herbicides 6127
Disodium phosphate
for virus concentration 9—143
Displacement liquid
for sludge digester gas 2—88
Displacement volume
plankton 10-27
Distuptor-emulsitier, ultrasonic
for virus concentration 9—148
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Dissolved organic halides (DOX)
method 5-70
Dissolved oxygen (DO), see Oxygen
(dissolved)
Distillate recovery
tor oil and grease 5-38
Distillate recovery apparatus
for oil and grease 5-37i
Distillation
for ammonia-free water 4—-109
for fluoride 483
for nitrogen (ammonia) 4—110
reagent water [-36
Distillation apparatus
for cyanide 4-39, 4-39i
for fluoride 4-83, 4-831
for iodine (radioactive) 7-28, 7-28i
for nitrogen (ammonia) 4109
for nitrogen (organic) 4-132, 4-133i
for phenols 5—44
for sulfide 4181
for tritium 7-50
Distillation method
for acids (volatile) 5-58
for iodine (radioactive) 7-28
Distillation methylene blue flow injection
analysis
for sulfide 4181
Distillation reagent
for fluoride 487
Distilling adapter
for oil and grease 5-37, 5-42
Dithizone method
for lead 3-80
Dithizone solution
for lead 3—80, 3-8l
Diversity indices
for macroinvertebrates [0—76
Divinylbenzene-carboxen-
polydimethylsiloxane-coated fiber
for taste- and odor-causing organic
compounds 6-20
DNA
damage assessment by comerl assay
8§42, 8-43
Documentation
for microbiological analyses 012
DPD colorimetric method
for chlorine 4—67
DPD ferrous titrimetric method
for chlorine 4—-64
DPD indicator solution
for chlorine 4-65
Drag chains
for macrophyte sampling 10-51
Dragonflies 10-138i
Dredge, Goin
for fish 10-84
Drift net samplers
for macroinvertebrates 10-70, 10-701
Drinking water, see Water, drinking
Dropper
for arsenic and selenium 3-34
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Drying column, chromatographic
for hase/neutral and acid extractables
6-67
for tributyl tin S—11
Drying tube
for mercury 3-23
Dry mounts
macrophytes 10-53
Dry weight
algae 855
Duckweed 8 -631
culturing 8-64
discases 8—65
nutrient solution 8—65t
predators 8-65
test species 8—64
test vessels 8—65
toxicity test 8—-63. 8—65
Duplicates
calculations 1-3
control charts 1-0i
for analytical quality control 1-7
for metals analyses 3-5
Dye
for aluminum 3-58
tor Giardia and Cryptosporidium
0-166
for microbiclogical examinations 9-7
Dynamic range
metals analyses 3-4

E

Early-life-stage test
fathead minnows 8—163
Earmuffs 1-48
Earplugs 1-48
Earthy-musty-smelling compounds
closed-loop stripping GC/MS analysis
6-8
bias 6-171
data 6-16t
detection levels 60t
precision 6-171
Echinoderm embryo development test
exposure chambers 8144
water supply 8—144
Echinoderm fertilization test 8—137
exposure chambers 8140
water supply 8—140
Echinoderms 101471
collecting 83—-138
culturing 8138
carly developmental stages 8-142i
embryo development test 8—143,
8144
fertilization test 8—140
gamete preparation 8139
parasites and disease 8—138
temperature for culture 8-133
test species 8 -138
toxicity tests 8137
EC medium
for E. eoli partition procedure 9-70
for fecal coliforms 9-56

EC medium test
for fecal coliforms 9-56
EDTA buffer solution
for DNA damage assessment 8—43
for nitrogen (ammonia) 4-116
for nitrogen (organic) 4-134
EDTA hydroxylamine solution
for selenium 3-95
EDTA reagent
for aluminum 3-58
for calcium 3—66
for cyanide 4—46
for glyphosate herbicide 6127
for hardness 2-39
tor iodate 4-102
for nitrogen (ammonia) 4-115
for radium 7-30
for radium-226 7-34
for sulfate 4-190
for sulfite 4—-184
EDTA-sodium hydroxide-ascorbic acid
solution
for sulfide 4-177
EDTA-sodium hydroxide solution
for nitrogen (ammonia) 4-111
EDTA titrimetric method
for calcium 3-65
tor hardness 2-37
Effective concentration
definition 82
estimation in quantal toxicity tests
8-20
Egg-hatching tank
for lobsters 8—124, 8—1241
Egg stock
for echinoderm fertilization test 8—141
EIA substrate 9—88
Ekman grab
for macroinvertebrates 10—68. 10-68i
for macrophytes 10-51
Electrical conductivity method
for salinity 2-49
Electrical equipment
for segmented flow analysis 4-12
Electrical hazards
safety precautions 1-41
Electrical sensing zone method
for particle count and size distribution
2-66
Electrochemical analyzer
for metals by ASV 3-54
Electrochemical cell
for sulfide 4-177
Electrode
for chloride 4-73
for chlorine 4—62, 4—69
for DO 4-143
for ftuoride 4—84
for metals by ASV 3-54, 3-55
for nitrogen (ammenia) 4-111
for nitrogen (nitrate) 4122
for oxidation-reduction potential 2-77,
2-78, 278t
for pH 4-92
pH effect on potential 4-91i
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storage 4-92
temperature effect on response 4013
for potassium 3—89
for sulide 4177
calibration 4—178
membrane
calibration 4-143
effect of stirring 4-1431
for DO 4-143
salting-out effect on 4-142i
temperature eftects on 4-142i
Electrode cleaning solution
for oxidation-reduction potential 2—78
Electrode conditioning solution
tor fluoride 4 -89
Electrode filling solution
for nitrogen (nitrate) 4--123
for potassium 3-89
Electrode method
for cyanide 4—43
for DO 4-141
for fluoride 4 -84
for nitrogen (ammonia) 4-111
for nitrogen (nitrate) 4—122
for potassium 3-89
for sulfide 4-171. 4-177
Electrodeposition apparatus
for uranium 7-33, 7-53i
Electrofishing
boat 10851
equipment 10-84, 10-851
Electrolyte solution
for BOD 5-11
for inorganic anions 4—16
for iodate 4-102
for metals by ASY 3-35
for particle count and size distribution
2-67
Electrolytic cell
for metals by ASV 3-55
Electrolytic conductivity detector
for gas chromatographic methods 6-4
for volatile organic compounds 6-31
Electrometer
for nitrogen (ammonia) 4-111
Electrometric method
for pH 4-90
Electron capture detector
for gas chromatographic methods 6 -5
Electroosmotic flow modifier concentrate
for inorganic anions 4—15

Electropherogram
capillary ion electrophoresis 4--18i.
4-19i
inorganic anions and organic acids
4-151

inorganic anions at MDL 4-16i
Youden anion standards 4—16i
Electrophoresis assay
for DNA damage assessment §—42,
8§-83
Electrophoresis chamber
for DNA damage assessment 8—43
Electrophoresis/unwinding solution
for DNA damage assessiment 8—44
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Blectrothermal atomic absorption
spectrometric method, see Alomic
absorption spectrometric method
(clectrothermal)

Elemental abundance equations

ICP/MS method for metals 3—46t

Eluent sofution

for antons 44, 4 7

for chlorophyll 10-21

for chromiom 3-69

for oxyhalides und bromide 4—8

for virus concentration 9—139, 9143,

9149

Elutriation devices

for macroinvertebrate analysis 10-74
Emanation method

for radium-226 7-32
Embryo development test

echinoderms 8—143

Embryo larval survival and teratogenicity

fest
fathead minnows 8--162
Enclosure samplers
for fish 10-82
End-point detection apparatus
for chlorine 4-62
Endospores, aerobic
membrane filter method 9-48
methods 0-47
Endosulfan
ligquid-liquid extraction GC method
6-108
liguid-liquid extraction GC/MS method
6—66
Endosulfan sultate
liquid-liquid extraction GC method
6-108
Hquid-liquid extraction GC/MS method
666
Endrin
liquid-liquid extraction GC method
6-108
liquid-liquid extraction GC/MS method
6606
Endrin aldehyde
liquid-liquid extraction GC method
0-108
liquid-liquid extraction GC/MS method
0-06
Energy resolution
for radivactivity counters 7—12i, 7-121
Enrichment
AC’I'{)P?T{)HU.T 9 S l 32
coliforms 9-63
Salmonella -114, 0117
Shigella 9-119
Vibrio cholerge 9123
yeasts 9-158
Enrichment medium
tor Thivhacillus acidophilus 9-99
Enslow test
caleium carbonate precipitation
potential 2-34

Enterobacteriaceae
differentiation 9—83
alse see Coliform group bacteria
Enterococcus
definition 987
differentiation 9-90, 990t
in bathing waters 9-32
mE method 9-89
methods 9-86
verification 9-89
Enumeration methods
for Aeromonas 9—132
Enzyme substrates
for coliforms 9-72
Enzyme substrate test
for coliform group bacteria 9-72
applications 9-72
color changes 9-73t
Epifluorescence microscopic method
for direct total microbial count 9—41
Equilibration methods
sediment porewater extraction §—48
Equilibrium constants
for calcium carbonate saturation 2-3 It,
2-32t
Equivalency testing
analytical methods 1-23
Equivalent conductivity
definition 2—-45
ions in water 2—45t
Equivalent weights
for chlorine dioxide calculation 4-811
Eriochrome Black T indicator
for hardness 2-39
Eriochrome Blue Black R indicator
for calcium 3-66
Eriochrome cyanine R method
for aluminum 3-58
Eriochrome cyanine R solution
for aluminum 3-58
Eriochrome cyanine solution
for aluminum 3-58
Erlenmeyer flask
for AOC 9-45
for phosphorus 4-150
Error
effect on data use 1-13
in analytical measurements 1-13
random
definition 1-3
types
definition 1-3
also see Bias; Precision
Escherichia coli
culture for coliphage assay 9-76
GAD test 9-58
in bathing waters 9-32
in coliphage assay 9-75
indole production test 958
in male-specific coliphage assay 9-77
MUG test 9-58
partition procedures 9-70
pathogenic 9-120
serotyping 9-12]
virulence analysis 9-121
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also see Coliform group bacteria
Estuaries
algae color plates following 10167
Ethidium bromide solution
for DNA damage assessment 8—44
Ethyl alcohol
for DNA damage assessment 8—44
for uranium 7-53
Ethylbenzene
purge and trap GC methods 6-23
Ethylenediamine solution
for cyanide pretreatment 4—38
for oxyhalides and bromide 4-8
Ethyl ether
for organochlorine pesticides and PCRg
6-109
Ethylhexyl phthalate
liquid-liquid extraction GC/MS method
6-60
Evaporating dishes
for boron 4-23
for solids 2-56
Evaporative concentrator
for pesticides (organochlorine) 6—102
Evaporative flask
for base/neutral and acid extractables
6—067
Evaporator
for selenium 3-97
high-vacuum carbon
for ashbestos 2-71
Exposure chambers
for annelids 886, 889 8_0]
for bivalves 8§96
for echinoderm embryo development
test 8 144
for echinoderm fertilization tests 8—14()
for fathead minnows 8163
for fish 8151
for frog embryos §—169
for insects 8-135
for Macrocystis toxicity tests §—60)
for mollusk field tests 8-07
for mollusk larvae test §-94
for mysids 8-117, 8-119
for rotifers 8-79
for sediment porewaler toxicity [ests
R—49
for sheepshead minnows 8155
for toxicity tests §—19
Exposure limits
chemicals 1-431
radiation 1-52
Exposure period
for periphyton sample collection 10-33
Exposure systems
for decapods 8129
External standard procedure
for THMs and chlorinated organic
solvents 6-44
Extinction cocfficients
for chlorophyll and pigments 10-23t
Extracted hay medium
for sulfur bacteria 9-102
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Extraction
chlorophyll 10-19
Extraction apparatus
for tributyl tin §-11
Extraction method
for oil and grease 5—40
in sludges 5-41
Extraction reagents
for disinfection by-products (z2ldehydes)
6-60
for disinfection by-products (HAA)
6-49
for THMs and chlorinated organic
solvents 642
for tributyl tin S-11
Extraction vessels
for THMs and chlorinated organic
solvents 6-42
Eye protection 1-40, 1-46
Eyes
accidents to 1-39

FACTS method
for chlorine 4—-68
FA Kirkpatrick fixative
for Salmeonella 9-116
Falkow basal medium
for coliferm differentiation 9-85
FA Salmonella panvalent conjugate
for Salmonella 9-117
Fathead minnow
abnormal larvae 8-162i
acclimation 8-159
adult 81571
culturing 8-158
embryo incubation §—158, §-164
exposure chambers §-163
food 8-158, 8-164
holding 8159
larvae 81571
life history 8-157
parasites and disease control §-159
rearing tanks 8158
spawning chambers 8-158
spawning substrates 8—158
temperature requirements 8158
Loxicity tests 8137
acute §—1359
chronic 8161
conditions 8§-1359t, 8-160t
early-life-stage §—163
life-cycle reproductive 8163
reproductive 8155
short-term 8-159, 8-161
water supply 8—-158
Fathometers
for macrophyte sampling 10-51
Fathometry
for macrophyte mapping 10-50
Fecal coliform test
A-1 medium 957
EC medium 9-56

Fecal coliforms, see Coliform group
bacteria, fecal
Fecal streptococcus group, see
Streptococcus, fecal
Fermentation tubes
for microbiological tests 917
Ferric ammonium citrate medium
for heterotrophic iron-precipitating
bacteria 9—104
Ferric ammonium sulfate solution
for sulfite 4-184
Ferric chloride solution
for BOD 5-3, 5-11
for cyanide pretreatment 4-38
for sulfide 4-174, 4—176, 4-182
for uranium 7-52
Ferric nitrate-mercuric thiocyanate
solution
for chloride 4-74, 4-75
Ferric nitrate solution
for chloride 4-74, 4-75
for thiocyanate 4-51
Ferricyanide method
for chloride 4-74
Ferroin indicator solution
for COD 5-15
Ferrous ammonium suifate selution
for chlorine 4—65
for COD 5-15, 5-17
for iodide 4-100
for nitrogen (nitrite) 4--118
Ferrous sulfide agar
for iron bacteria (Gallionella
ferruginea) 9-102
Ferrous tryptone soya broth
for Thiobacillus ferrooxidans and
acidophilic heterotrophs 9-98
Fertilization test
for echinoderm toxicity 8140
FETAX. see Frog embryo teratogenesis
assay — Xenopus laevis
Fiber
for solid-phase microextraction 620
Fiber {asbestos)
definition 2-70
Fibril (asbestos)
definition 2-70
Field counting
phytoplankton 1014
Field filtration units
for delayed-incubation total coliforms
9-65
Field method
for color 2-2
Field tests
for toxicity to mollusks 8-97
Filter
for asbestos 2-71
for carbamate pesticides 6-93, S-3
for coliphage assay 9-75
for dissolved organic halogen 5-28
for organic and volatile acids 5-60
for organic compounds (individual)
6-10
extraction 6—121
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flow rate 6-13i
resistance effect on compound
recovery 6—13i
for phenols 5-45
for phosphorus 4-149
for potassium permanganate 4—163
for Salmonella 9-116
for sulfate 4—187
for UV-absorbing organic constituents
5-72
for virus concentration Y-139, Y-142,
0146
also see Filtration equipment
Filter photometer
for aluminum 3-38
for anionic surfactants 5-51
for arsenic 3—62
for boron 4-23, 4-25
for bromide 4-26
for chlorine 4—-67, 4—68
for chromium 3-67
for copper 3-72, 3-74
for cyanide 4-42
for fluoride 486
for iodide 4-98, 4-99
for iodine 4-96
for iron 3-77
for manganese 3—85
for nitrogen (nitrate) 4—124
for nitrogen (nitrite) 4—118
for ozone 4144
for phosphorus 4151, 4-154
for potassium permanganate 4—163
for silica 4165, 4-167
for sulfate 4188
for sulfide 4-174
for sulfite 4184
for tannin and lignin 5-56
tor thiocyanate 4-51
for vanadium 3-105
for zinc 3-107
Filtration
Cryptosporidium samples 9-163
Giardia samples 9-163
metals 3—6
phosphorus 4149
Filtration equipment
for aghestos 2-71
for chlorophyll 1019
for coliforms 9-60
delayed-incubation procedure 9—65
for coliphage assay 9-81
for direct microbial count 9-42
for dissolved organic halogen 5-28
for floatables 2-52
for organic compounds (individual}
6-10
for particle-free water 2—-64
for phenols 5-45
for solids 2-57
for sulfate 4187
for surfactants 5—48
for UV-absorbing organic constituents
5-72
for virus concentration 9-139
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for zine 3-107
for zooplankion coneentration 10—10i
also see Filter
Filtration method
for Ieptospires 9126
Fish 10-148;
acclimation §-146
age and growth determination 10-90
analysis of collections 10-89
anatomical diagrams 10-90i
assemblage
definition 10-79
index of biotic integrity 10—91
Margalef's index 10-91
collection 8—140, 10-80
culturing 8147
data acquisition [0-79
definition 10-1
diet analysis 10-89
discase §—147
control 8—148t
di\'crsity indices 10-91
ccological importance 1078
food 8—12, 8148
hamd]ing 8-146
holding 8-146
holding and culturing tanks 89, 8 -10i
identification [0—89
marine §—149
methods 10-78
parasites 8—147
control 8—148t
population
detinition 10-79
estimation 10-80
Sﬂ]'np]t?h‘
preservation 10-88
seales 10-91, 10-01;
size 8§ -147
est species 8-146
toxicity tests 8—146, 8151
carly-life-stage 8151
water supply 8151
Fish kills 10-93
Five-day test
for BOD 5-2
also seg BOD
Fixative
for direct microbial counts 942
Fixed mater, see Solids, fixed
Flagellates 10-1209;
nonpigmented 10—[27i
pigmented 101261, 10-127i
Flame emission photometric method
for lithium 3-8§2
for sodium 3-99
for strontium 3-101
Flamge ionization detector
for gae chromatographic methods 65
Flameless atomic absorption spectromettic
methaod. see Atomic absorption
spectrometic method, electrothermal
Flame photoineter
for lithium 3-82
for sodium 3-99

Flame photometric method
for potassium 3—88
Flammable compounds
safety in sampling 1-29
Flask, side-arm
tor asbestos 2-71
Flasks, see Glassware
Flatworms 10—133i
Flavor
methods 2-16
refationship to taste 2-16
threshold test 2—16
Flavor profile analysis (FPA) 2—19
definition 2-19
flavor standards 2-21
methods 2-19
odor standards 2-21, 2-21t, 2-22t
panelists 2-20
quantitative odor references 2—20t
safety precautions 2-20
taste standards 2-22, 2-22¢
Flavor rating assessment
action tendency scale 2-19
for taste 2—[8
Flavor standards
for flavor profile analysis 2-21
Flavor threshold number 2—[ 7t
dilutions 2-17t
Flavor threshold test
for taste 2-16
Flesh-tainting tests 8—6
Flies 101371, 101381, 10-139i,
10-140i
Floatable oil tube
for oil and grease 2-53, 2-54i
Floatables
methods 2-5]
particulate
method 2-51
precision and bias 2—-52¢
Floatables sampler-mixer 2-51, 2-51i
Flocculation
Cryptosporidium samples 9-162
Giardia samples 9-163
Flotation
for Cryptosporidium and Giardia
0-164
Flotation funnel 2-32, 2-52i
mounting 2-52i
Flowcell apparatus
for iron-related biofilm sampling 9-92,
9-94i
Flowcell procedure
for iron-related biofilm sampling 9-92
Flow injection analysis
for bromide 4-27
for chloride 4-75
for cyanide 4-53
recovery and relative standard
deviation 454t

total and weak acid dissociable 4—55

for fluoride 4-88
for inorganic nonmetals 4—13
also see specific nonmetals
tor molybdate-reactive silicate 4—169

1-21

for nitrogen 4104
recoveries 4105t
for nitrogen (ammonia) 4-116
recovery and relative standard
deviation 4] |7t
for nitrogen (nitrate) 4127
recovery and relative standard
deviation 4-129¢
for nitrogen (nitrite) 4-127
for nitrogen (organic) 4-133
recovery and relative standard
deviation 4—135¢
for phosphorus (orthophosphate) 4156
recovery and relative standard
deviation 4157t
for phosphorus (total) 4-159
digestion methods comparison
4-160t
digestion methods correlation 4—160)
manual digestion 4158
recovery 41591
for sulfate 4-190
recovery and relative standard
deviation 4-19]1
for sulfide 4-181
Flow injection analysis manifold
for bromide 4-27, 4-27i
for chloride 4—75, 4754
recovery and relative standard
deviation 4-76t
for cyanide 4-53, 4-53i
total and weak acid dissoctable
455, 4-55;
for fluoride 488, 4—88;
for molybdate-reactive silicate 4-169,
4-169i
tor nitrogen 4-104, 4-104i
for nitrogen (ammonia) 4—116, 4—] 16}
for nitrogen (nitrate) 4-128, 4—128i
tor nitrogen (organic) 4-134, 4—134;
for phosphorus (orthophosphate)

4-156, 4-156i
for phosphorus (total) 4-158, 4~158i,
3-159, 4-159i

for sulfate 4-190, 4-190i
for sulfide 4-181, 4-181i
Flow meter, gas
for surfaclants 5-48
Fluid proportioner
for virus congentration 9141
Fluoranthene
liquid-liquid extraction
chromatographic method 6—&6
liquid-liquid extraction GC/MS method
6—-66
Fluorene
liquid-liquid extraction
chromatographic method 686
liquid-liquid extraction GC/MS method
6-066
Fluorescence activated cell sorting
for Cryptosporidium and Giardia
9-165
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Fluorescence detector
for high-performance liguid
chromatographic methods 66
Fluorescent antibody reaction
Salmonella 9-117
Fluorescent antibody technique
for Legionellaceac 9-128
for Salmonella 9—-116
Fluorescent assays
for Mycobacterium 9134
Fluoride
automated equipment manifold 4-87i
complexone method (autormated) 4-87
distillation 4-83
apparatus 4-83i
flow injection analysis 488
ion chromatographic method 4-3, 4-6
methods 482
interferences 4—82t
preliminary treatment 4—82
selective-electrode method 484
SPADNS method 4-85
Fluoride solution
for fluoride 4—84, 4-86, 4-87, 4-89
for ion chromatography 4-4, 4—4t
Fluorochrome
for direct microbial counts 9-42
Fluoragenic dyes
for Cryptosperidinm and Giardia
0166
Fluorogenic labeling reagent
for glyphosate herbicide 6128
Fluorometer
for chlorophyll a 10-21
for periphyton productivity 1040
Fluorometric method
for chlorophyll ¢ 10-20
Flux
for radium-226 7-34
Folin phenol reagent
for tannin and lignin 5-56
Folsom plankton splitter
tfor zooplankton subsamples 1017,
10—181
Food
for amphibians §—168
for brook trout 8—154
tor Ceriodaphnia 8-108
for Daphnia 8-103
for fathead minnows 8158, 8-161,
8164
for fish 8 -12
for lobsters &—124
for macroinvertebrates 812
for marine annelid sediment tests 3-89
for mysids 8114, 8-118
for rainbow trout 8 —148
for sheepshead minnow 8155
for toxicity test organisms 8—11
safety in laboratory areas 1-39
Foot protection 148
Forceps
for coliforms 9-61
Formaldehyde
for fish sample preservation 1088

PFBHA liquid-liquid extraction GC
method 658
Formaldehyde solution
for cyanides 4-46
Formalin
for fish preservation 10—88
for phytoplankton preservation 10-5
Formazin suspension
for wrbidity 2-10
Free-fall net
for plankton 10-7i
Freezer
for microbiological laboratory 9-5
Frequency curve 9—12i
Frog embryo teratogenesis assay —
Xenopus laevis 8-169
Frogs
larvae 8-170i
toxicity tests 8—166
also see Amphibians; Xenopis laevis
Fume hoods 1-40
Fuming chamber
for plankton productivity 10-30
Fungi 10-1501, 10-151i
growth patierns 9-154
membrane filter technique 9-158
methods 9-153
pathogenic
methods 9-160
pour plate technique 9156
samples 9-156
spread plate technique 9-157
survival of chlorination 9-154
zoosporic 9-159
Furnace, graphite
for AA method (electrothermal) 3-27
Fyke net
for fish 10-81

GAD reagent
for E. coli 9-58
GAD test
for E. coli 9-58
Gage Repeatability and Reproducibility
1-15
Gallic acid method
for vanadium 3-105
Gallic acid solution
for vanadium 3-105
Gallionella ferruginea 9-92i, 9-931
enumeration, enrichment. isolation
0-104
ferrous sulfide agar for 9-102
Gatlium
methods 3-74
Gamete preparation
echinoderms 8—139
Gamma-emitting radionuclides
gamma spectroscopic method 7-20
methods 7-20
precision and bias study 7-23t
recovery and analytical precision 7-23t
Gamma scintillation counter
for radioactivity 7—-12

INDEX

Gamma spectrometer
for radioactivity 7-12
Gamma spectroscopic equipment
for gamma-emitting radionuclides 7-21
for radium-224 7-40
Gamma spectroscopic method
for gamma-emitting radienuchides 7-20
for radium-224 7-40
precision 7-42t
Gas
compressed
safety precautions 1-41
sludge digester, see Sludge digester gas
supersaturation
direct-sensing membrane diffusion
method 2-92
methods 2-92
Gas analysis apparatus
for sludge digester gas 2—88
Gas chromatogram
acid extractables 6-711
base/neutral extractables 6—70i
chlordane 6-71i, 6-111i
dibromochloropropane 6-39i
dibromoethane 6-39i
disinfection by-praducts (haloacetic
acid) 6-48i, 6-33i
herbicides (acidic) 6-121i, 61221
organic and volatile acids 5-59i
organochlorine pesticides 6-110i
PCB-1016 61113
PCB-1221 6-112i
PCB-1232 6112
PCB-1242 6-112i
PCB-1248 6-1131
PCB-1254 6-113i
PCB-1260 6-113i
PCBs 6-721, 6-73i
pesticides 6-71i
phenol derivatives 6-83i
phenols 6—82i
polynuclear aromatic hydrocarbons
689
THMs and chlorinated organic solvents
6-43i
toxaphene 6-72i, 6-111i
volatile organic compounds 6-29i,
6-34i
Gas chromatograph
for base/nentral and acid exiractables
668
for dibromoethane and
dibromochloropropane 6-38
for disinfection by-products (aldehydes)
6-60
for disinfection by-products (haloacetic
acid) 6-49
for organic and volatile acids 5-50
for organic compounds (individual)
6-4, 6-11
for organochlorine pesticides and PCBs
6-109
for pesticides (organochlorine) 6-102

for phenois 6-80
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Gas chromatograph (cont.)
for polynuclear aromatic hydrocarbons
6-87
for sludge digester gas 2—89
for taste- and odor-causing organic
compounds 619
for THMs and chiorinated organic
solvents 6—42
for tributyl tin 5-10, §—15
tor volatile organic compounds 6-26,
631
Gas chromatographic/mass spectrometric
method
closed-loop stripping
for organic compounds (individual )
6-4%
liquid-liquid extraction
for base/neutral and acid extractables
6-66
for tributyl tin S—10
purge and trap
for volatile organic compounds 6-25
solid-phase microextraction
for organic compounds (individual)
6-19
also see Liguid-liquid extraction GC/
MS method
Gas chromatographic method
detectors 64
tor organic and volatile acids 5-59
for organic compounds (individual)
6-4
for sludge digester gas 2—89
liguid-liguid extraction
for dibromoethane and
dibrumuchloropropunc 6-37
tor disinfection by-products
{haloacetic acid) 6-47
for herbicides (acidic) 6-116
for organochlorine pesticides 6100,
6-108
for PCBs 6-108
for phenols 6-79
for polynuclear aromatic
hydrocarbons 686
for THMs and chlorinated organic
solvents 6—41
for tributyl tin S-15
purge and trap
for volatile organic compounds 6-31
also see Chromatographic method;
Liquid-liquid cxtraction
GC method
Gas collection apparatus
for sludge digester gus 2—-87, 2-87i
(3as dialysis automated methylene blue
method
for sultide 4-173
(3ag dispersion tube
for sulfide 4--177
(as extraction
for organic compound concentration
0—38
(Gas flow meter
for sulfite 4184

Gas tlow proportional counters
for radioactivity 7-8
Gas handling equipment
for disinfection by-products (aldehydes)
6—60
for disinfection by-products (HAA)
6—49
Gas purification tube
for radium-226 7-33
Gas supply
for radium-226 7-33
Gastropods
marine, see¢ Mollusks
Gas washing bottle
tor ozone demand/requirement 2—43
tor sulfite 4184
tor surfactants 5-48
(Generation system
for c¢hlorine dioxide 4—77, 4-78i
Genotyping
for Cryptosporidium and Giardia
9-166
Gentamycin-kanamycin
for virus concentration 9-139, 9146
Geosmin
mass spectrum 6-16i
Germanium
methods 3-75
Germanium diode detector
for gamma-emitting radionuclides 7-21
Giardia
assay procedures 9-165, 9-165t
concentration methods 9-163t
methods 9-162
outbreaks 9-161
purification/separation 9—164, 9164t
sample concentration 9-162
samples 9—163¢
viability/infectivity 9166
Gill nets
for tish 10-82
Glass electrode, see Electrode
Glass rods
for heterotrophic plate count 9-38
Glagsware
for aluminum 3-58
for bacterial bioluminescence 837
for biostimulation studies 8§—54
tor bromide 4-26
for chlorine 4-63, 4—-67
for chlorine dioxide 4—80)
for coliphage assay 9-75
for copper 3-74
for disinfection by-products (aldehydes)
6-59
for endospores 9—48
for flavor profile analysis 2-20, 2-2]
for flavor threshold test 2-17
for herbicides {acidic) 6-117
for iodate 4-102
for iodide 498, 4-100
for iodine 4-96
for iron 3-77
for lead 3—80
tor metals digestion 3-8
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for microbiological tests 9—6, 917
for nitrogen 4-106, 4—161
for odor determinations 2—13
tor organic compounds (individual)
6-10
for ozone demand/requirement 2-43
for particle counting and size
distribution 2-63
for pesticides (organochlorine) 6101
for phosphorus 4-151, 4-161
for radioactivity analyses 7—14
for radium-226 7-33
for sodium 3-99
for zinc 3-107
inhibttory residue detection 9-6
pH check -6
safety rules 1-39
also see Bottles: Containers;
Laboratory ware
Glossary
statistical terms 1-3
Glove boxes 1-39, 1-41
Gloves
tor chemical handling 1-47
for inorganic chemical handling 1-48&t
for organic chemical handling 147t
Gluconate-borate concentrate
for anions 46
Glucose broth, buffered
for coliform differentiation 985
Glucose-glutamic acid check
for BOD 5-5
Glucose-glutamic acid solution
for BOD 5-3, 5-11
Glucose-neopeptone agar
for fungi 9156
Glucose-neopeplone-rose bengal
aureomycin agar
for fungi 9-156
Glucose-peptone-aureomycin-rose bengal
agar
for fungi 9-157
modified 9-158
Glucose-6-phosphate solution
for mutageniciry 8-33
Glucose solution
for mutagenicity 8-32
Glucose-yeast extract-malt extract agar
for fungi 9-156
Glucose-yeast nitrogen base broth
for yeasts 9—158
Glutamic acid solution
for nitrogen 4-106
Glutaraldehyde preservative
for phytopilankion 10-5
Glycerol-casitone-yeast autolysate broth
(CGY)
for iron bacteria 9-101
Glycerol solution
for coliphage assay 9-75
Glycine-hydrochloric acid
for virus concentration 9—-139, 9-143
Glycine-sodium hydroxide
for virus concentration 9—139, 9143
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Glycine solution
for chlorine 4—66
for ozonc 41435
Gilyoxal
PFBHA liquid-liquid extraction GC
method 6-38
Glyphosate herbicides. see Herbicides,
glyphosae
Glyphosate solution
for glyphosate herbicide 6128
Guld
AA method 3-17
methods 3-75
Gold solution
for gold 3-18
GPVA medium
for Legionellaceae 9—128
Grab samplers
for macrophytes 10-51
(Gram stain technique
for coliform bacteria 9-52
Grasses
marine 10-122i
Gravimetric method
for plankton biomass 10-27
for sulfate
with residue drying 4-187
with residue ignition 4186
Grease
trichlorotrifluoroethane-soluble flpatable
method 2-53
Grease and oil, see Oil and grease
Grids
transmission electron microscope
for asbestos 2-72
Growth chambers
for brook trout 8153
Growth factors
radon-222 7-35t
Growth increment measurements
macrophyte productivity 10-535
(Growth tnhibition test
for ciliated protozoa 8-71, 875
Growth measurcments
algae 855
Growth rate
determination -6
phytoplankton §-57
Growths, harmful
on decapods 8126
(ruard column
for anions 4—4, 4—6
tor chromium 3-6Y
for organic and volatile acids 5-59
for oxyhalides and bromide 4-8
Gulf V sampler
for zooplankton 10—8i
Gut examination
fich 10—85

H

Haloacetic acids
detection levels 6—48t
gas chromatogram 6—48i

methods 5-70, 646

micro liguid-liquid extraction GC
method 647
alse see Disinfection by-products,
haloacetic acid
Haloacetic acid solution
for disinfection by-products 650,
650t
Halocarbons, volatile, see Organic
compounds (individual), volatile
Haloester solutions
for disinfection by-products 6-50,
6-50t
Halogens, organic, see Organic halogen
{dissolved)
Hardness
calculation method 2-37
definitions 2-37
EDTA titrimetric method 2-37
interference with inhibitors 2-38t
methods 2-37
Hardy continuous plankton recorder
10-8i
Hardy plankton indicator 10-8i
Hatching chambers
for channel catfish 8149
for fathead minnows 8163
for sheepshead minnows 8—149, §-155
Hats, protective 1-48
Hay extract
for Beggiatoa culture 9-102
Hazard communication
standards 1-39
Hazard evaluation 1-45
Hazardous wastes
off-site treatment and disposal 1-56
Head protection 1-48
Health
occupational 1-38
Hearing protection 1-48
Heated-persulfate oxidation method
for organic carbon 5-23
Heater
for COD 5-16
for organic compounds (individual)
6-10, 6-12i
Helium
for organic and volatile acids 5-60
for organic compounds (individual)
6-12
Hellgrammites 10-13%
Helmets 1-48
Hemacytometer
for phytoplankton counting 10-15
Heptachlor
liquid-liquid extraction GC method
6108
liquid-liquid extraction GC/MS method
6-66
Heptachlor epoxide
liquid-liquid extraction GC method
6-108
liquid-liquid extraction GC/MS method
6—66

INDEX

Heptanal
PFBHA liquid-liquid extraction GC
method 6-38
Herbicides
acidic
bias and precision 6124t
chromatogram 6—1211, 6—122i
detection levels 6116t 6117
holding time effect on recovery
6-125t
liquid-liquid extraction GC method
0-116
methods 6-115
recoveries 6—124t
retention times 6121t
samples 6-116
glyphosate
HPLC system 6-127i
liguid chromatographic postcolumn
fluorescence method 6-127
method 6—126
samples 6—127
Herbicide solutions
for herbicides (acidic) 6118
Hess sampler
for macroinvertebrates 10-69
Hester-Dendy sampler
for macroinvertebrates 10-71, 10-71i
Heteropoly blue method
for silica 4-167
automated 4-168
Heterotrophic plate count, see Plate
count, heterotrophic
Hexachlorobenzene
liquid-liquid extraction GC/MS method
6—60
Hexachlorobutadiene
liquid-liquid extraction GC/MS method
6-60
purge and trap GC methods 6-23
Hexachlorocyclopentadiene
liguid-fiquid exiraction GC/MS method
6--66
Hexachloroethane
liguid-liquid extraction GC/MS method
6-66
Hexadecane
for oil and greagse 5-38. 5-42
Hexagenia
toxicity test procedures ¥ —136
Hexamethylenetetramine solution
for wrbidity 2-10
Hexane
for disinfection by-products {aldchydes)
660
for oil and grease 5-38, 5-42
Hexylmagnesium bromide
for tributyl tin S-12
Hexylmagnesium bromide generation
apparatus
for wibutyl tin S-11, S-11i
High-performance liquid chromatograph
for carbamate pesticides 6-93, 6-97i,
5-2
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for glyphosate herbicides 6127,
6-1271
High-performance liquid chromatographic
method
detectors 66
for carbamate pesticides 6-92, S-1
detection levels S—1t
precision and accuracy S-2t
for chlorophyll 10-21
gxtinchion coefficients and
chromatographic properties
10-231
for glvphosate herbicide 6127
for organic constituents (individual)
6-5
for polynuclear aromatic hydrocarbons
conditions and method detection
levels 6-871
High-temperature combustion method
for organic carbon 5-21
Histidine-biotin solution
for mutagenicity 8-32
Holding time
cftect on herbicide recovery 6—1251
Holmesimyvsis costata 81131
Homarus americanus, see Lobsters
Hood. clean
for metals by ICP/MS 3-48
Hoop nets
for fish 10-81, 10-81i
Host systems
for virus assays 9-150
Hughes rearing tank
for lobsters §—124. 8-125i1
Humic substances, aquatic, see Aquatic
humic substances
Hydrazine reduction method, automated
for nitrogen (nitrate) 4—126
Hydrazine sulfate solution
{or nitrogen (nitrate) 4-126
for turbidity 2-10
Hydride generation AA method
for arsenic and selenium 3-33
for metals 3-32
for selenium 3-37
Hydride generator, continuous
for selenium 3-37, 3-371
Hvdrocarbons
in oil and grease 5-+41
Hydrochloric acid
for alkalinity 2--28
for aquatic humic substances 5-33
for arsenic 3-62
for BOD 5-11
for chlorine dioxide 4-80
FD.'I’ iron 3777
for nitrogen (nitrate) 4—128
for oil and greage 5-37. 5-42
for selentum 3-37, 3-93
for sulfate 4-191
for sulhde 4182
preparation inside front cover
Hydrochloric acid digestion
for selenium 3-94

Hydrochloric acid-glycine
for virus concentration 9-139, 9-143
Hydrochloric acid-nitric acid digestion
for metals 3-9
Hydrochloric acid-nitric acid solution
for metals 3—18, 3—41
for oxidation-reduction potential 2-78
Hydrochloric acid-potassium chlonde
reagent
for Legionellaceae 9—128
Hydroextraction-dialysis method
for virus concentration 9—147
Hydrofluoric acid-nitric acid-perchloric
acid digestion
for metals 3-10
Hydrogen peroxide digestion
for selenium 3-93
Hydrogen peroxide solution
for alpha and beta radioactivity 7-16
for radium-226 7-34
for selenium 3-93
Hydrogen sulfide
proportion in dissolved sulfide 4—180i
un-ionized, calculation 4179
Hydroxide ion
nomograph 4-29i
Hydroxycarbofuran
HPLC method 6-92, S-1
Hydroxylamine EDTA solution
for selenium 3-95
Hydroxylamine hydrochloride solution
for copper 3-72
for iodine (radioactive) 7-27
for iron 3-77
for metals 3-20
for selenium 3-94
Hydroxylamine sulfate-sodium chloride
solution
for mercury 3-23
Hydroxyquinoline solution
for aluminum and beryllium 3-22
Hygiene officers
organizational requirements 1-38
Hyphomycetes
methods 9-160
samples 9-160
Hypochlorite solution
for nitrogen (ammonia) 4-116
for nitrogen (organic) 4-134
for trihalomethane formation potential
5-64
Hypothesis testing
toxicity tests 822

I
Ichthyocides
for fish sampling 10—84
Ichthyoplankton

preservation 10—-88
sampling 10-83
{etalurus punctatus, see Channel catfish
ldentification
Campylobacter jejuni 9—122
leptospires 9-126
macrophyte species 10-53
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viruses 9-152
[Mumination
for annelid sediment tests 8—89, 8-91
for biostimulation 8-52, £-54
for bivalve toxicity tests 8-96
for Ceriodaphnia 8108
for coliforms 0—61
tor Daphnia 8-103
for duckweed 864
for fish toxicity tests 8151
for Macrocystis wxicily tests §—01
for mollusk larvae test 805
for mutagenicity 834
for Salmonella Y-116
for toxicity tests 8—[9
for turbidity 2-9
Image analysis system
for DNA damage assessment 8—43
Immersion oil
for direct microbial counts 942
for Salmonella 9-116
Immunofluorescence assay
for Cr‘_vpf()xp(}rid!'um and Grardia
9-165
Immunofluorescence
microspectrofluorometric
microscopy
tor Salmonella 9—117
Immunofluorescence procedure
for Legionellaceae 9-128
for Salmonella 9116
Immunomagnetic separation
tor Cryptasporidium and Giardia
9164
Incubation
tor BOD 5-3
for heterotrophic plate count 9-35,
9—41
Incubation chamber
tor Salmonella 9-116
Incubation cups
tor rainbow trout 8148
Incubation vessels
for AOC 9-44
Incubator
tfor AOC Y-44
for BOD 5-3, 5-11
for coliforms 9--61, 9-67
for disinfection by-products (aldehydes)
6-59
for heterotrophic plaiec count 9-38
for trihalomethane formation potential
5-64
for UBOD 53-8
maintenance 96
specifications 9-15
Incubator diagram
for bicluminescence toxicity test 838
Indenoft.2,3-cd)pyrene
liquid-liquid extraction
chromatograpbic method 6-86
liquid-liquid extraction GC/MS method
6—66
Index of biotic integrity (1B1)
tor fish 10-91
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Indicator
bromcresol green
for alkalinity 2-28
for radium 7-30
bromphenol blue
for acidity 2-206
Calmagite
for hardness 2-39
congo red paper
for copper 3-72
dimethylaminohenzalrhodanine
for cymﬁdc 4-41
diphenylcarbazone-bromphenol blue
for chlorde 4-72
DFPD
tor chiorine 4-65
Eriochrome Black T
for hardness 2-39
Eriochrome Blue Black R
for calcium 3-66
ferroin
for COD 5-13
hydroxynaphthylazonitronaphtholsulfonic
acid
for hardness 2-390
feuco crystal violet
for iodide 4-98
MBTH
for cyanide pretreatment 4-38
metacresol purple
for acidity 2-26
for alkalinity 2-28
methyl orange
for radium-228 7-38
methyl red
for coliform differentiation 9-85
for strontium (radioactive) 7-47
for sulfatc 4187
methyl red-methylene blue
for nitrogen (ammonia) 4-110
murexide
for calcium 3-65
phenol red
for bromide 4-26
phenolphthalein
for organic acids 5-57
for pesticide column standardization
6-107
potassium chromate
for chloride 4-70
starch
for chlorine 4-59
for DO 4-138
for sulfite 4-184
syringaldazine
for chlorine 468
thymol blue
for organic acids 5-57
for uranium 7-53
Indicator-acidifier reagent
for chloride 4-71
Indicator circuit
for methane €-301

Indicator organisms
microbiological. see Coliform group
bacteria; Enterobacteriaceae
periphyton 10-45
Indigo colorimetric method
for ozone 4144
Indigo solution
for ozone 4-144
Indium
methods 3-75
Indole production test
for E. coli 9-58
Indole test
for coliform differentiation 985
Inductively coupled plasma (ICP) method
for metals 3-38
precision and bias 3-43t
Inductively coupled plasma/mass
spectrometer
for metals 3—47
Inductively coupled plasma/mass
spectrometric (ICP/MS)method
for metals 3-45
analyte masses 3-46t
analytical run sequence 3-49t
elemental abundance and molecular
ion correction equations 3—46t
instrument detection levels 3—46t
internal standards 3—46t
molecular ion interferences 3-47t
performance criteria 3—49t
performance with calibration
verification standards 3—50t
performance with known additions
3-51
performance with low-level check
standards 3-52
quality control analysis 3—49t
Inductively coupled plasma source
for metals 3—40
Infectivity
Cryptosporidium and Giardia 9-166
Infrared gas analysis
macrophyte productivity 10-59
Inhibition concentration
definition 8-2
[nhibitors
for hardness 2-38
interferences 2—38t
Injector
for anions 4—6
for disinfection by-products (aldehydes)
6-60
for disinfection by-products (HAA)
6-49
In-line UV/persulfate digestion and flow
injection analysis
for phosphorus (total) 4-139
Inoculating equipment
for microbiological tests 9—17
Inoculum
for AOC 9-45
for biostimulation studies §-33
for phytoplankton 8-57
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Inorganic nonmetals, see Nonmetals,
norganic
Insecticides, see Pesticides
Insects
acelimation 8-134
adults
key 10-116
collection 8134
culturing 8—-134
exposure chambers 8135
food §-134
holding 8134
larvae
key 10-116
nymphs
key 10116
pupae 10-139i, 10-140i, 10-141
key 10-116
test species 8—133
toxicity tests 8133, 8-135
Instrument detection level
definition 1-3
determination 1-17
for metals
AA method 3-15
ICP/MS method 3—435, 3—40t
Instrument optimization/tuning solution
for metals by ICP/MS 3-49
Insulating material
for organic halogen adsorption columns
5-28
Integrator/recorder
for sludge digester gas 2-90
Interference
fluoride methods 4-82t
gas chromatographic methods 64
ICP/MS method for metals 347t
potassium method 3- 80t
removal method for sulfide 4173
Interlaboratory quality controf 9-14
Internal standard procedure
for THM and chlorinated organic
solvents 6-44
Internal standards 1-7
definition 1-3
ICP/MS method for metals 3—46¢t
Invertebrates
arthropods 10-135i. 10-136i. 10-1461
bryozoa 10—146i
also see specific groups and organisms
Inverted microscope counts
for periphyton 10-34
for phytoplankton [(—}3
Todate
methods 4—102
polarographic method 4-102
[odate solution
for chlorine 459
for iodate 4—102
for iodine (radioactive) 720
Todic acid
for uranium 7-52
Todide
catalytic reduction method 4-99
leuco crystal violet method 4-98
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methods 4-97
voltammetric method 4—100
lodide-azide-alkali reagent
for DO 4-138
[odide solution
for 1odide 4-98, 4-100, 4101
for iodine (radioactive) 7-28
lodine
amperometric titration method 4-97
leuco crystal violet method 4-95
methods 4-95
radioactive
distillation method 7-28
ion—cxchangc method 7-27
methods 7-25
precipitation method 7-26
lodine solution
for chlorine 4-60, 4-61
for iodine 4-96
for iodine (radicactive) 7-27
for lead 3-§1
for sulfide 4—176
[odometric electrode method
for chlorine 460
Iodemetric method
for chlorine 4-38, 4-60
for chlorine dioxide 477
for DO 4-130
alum flocculation modification
4-141
azide modification 4—138
copper sulfate-sulfamic acid
flocculation medification 4—141
permanganate modification 4—140
for sulfide 4-176
for sulfite 4—183
lon abundance criteria
DFTPP in tributyl tin analysis S—1 1t
lon chromatograph
for anmons 4-4, 4-6
for chromium 3—69
lon chromatographic method
for anions 4-3
bias 4-51, 4Tt
detection levels 4 -3t
precision 4-5t, 4-7t
with direct conductivity detection
46
for bromide 4-7
detection levels 48t
precision and accuracy 4-10t
for chromium 3-69
biag 3-70¢
precision 3—-7(01
for oxyhalides 4-7
detection levels 4- 8t
precision and accuracy 4—10t
lon exchange
reagent water preparation 1-37
Ion ¢xchange column
for anions 44
separations 4—4i, 4—8i
for boron 4-23
for oxyhalides and bromide 4—8
for sulfate 4—189, 4—191

for surfactants 5-53
for uranium 7-52, 7-53
Ion exchange method
for ammonia-free water 4—109
for iodine (radioactive) 7-27
lon exchange resin
for sulfate 4191
lon exchange-type suppressor
for anions 4—4
lonic strength adjuster
for potassium 3-89
lonization suppressant
for lithium 3-82
Ions
conductivity in water 1-21t
equivalent conductances in water 2—46t
monitoring and quantitation
for closed-loop stripping GC/MS
analysis 6-—14t
lon-selective electrode flow injection
analysis
for fluoride 4—-88
lon-selective electrode method
for fluoride 4 -84
for sulfide 4177
fon sums
for checking analyses 1-21
Iridium
AA method 3-17
methods 3—75
Irdium solution
for iridium 3-18
Iron
AA method 3-17
low concentrations 3—19
micro quantities 3-27
inductively coupled plasma method
3-39
methods 3-76
phenanthreline method 3-77
light path lengths 3-78t
[ron bacteria, see Bacteria, iron
Tron bacteria isolation medium 9—101
Iron bacteria maintenance {SCY) medium
9-101
Iron carrier
for alpha radioactivity 7-19
[ron solution
for iron 3-18, 3-77
Isobutanol benzene solvent
for phosphorus 4—153
Isolation
Campylobacter jejuni 9—122
fungi
zoosporic 9-159
yeasts 9-158
Isolation medium
for tron bacteria 9—101
Isophorone
liquid-liquid extraction GC/MS method
6-66
Isopropyibenzene
purge and trap GC methods 6-23
Isopropyltoluene
purge and trap GC methods 6-23

I-27

Isotopic method

for uranium 7-53
ISP medium

for Thiobacillus ferrovxidans 9-99
[ssacs-Kidd mid-water trawl

for zooplankton 10—8i

J

Jackson candle turbidimeter 2—-8
Jenkins surface mud sampler 10-3
Juday trap

for zooplankion 10-6

K

Kanamycin-gentamycin
for virus concentration 9—139, 9-146
Kanamycin solution
for coliphage assay 9-79
Kaper's medium
bacterial reactions 9—133t
KB core sampler
for macroinvertebrates 10-70, 10-71i
Kelp
food for mollusks 893
toxicity tests 8—358
also see Macrocystis pyrifera
Kemmerer sampler
for phytoplankion 10-4, 10-5i
Kenny's salt solution
for DNA damage assessment 843
Keys
algae
diatom 10-153
fageltate 10-154
freshwater 10152
green 10155
aquatic organisms 10-114
crustaceans 10116
cyanobacteria 10-152
insects 10-116
larvae 10-116
nymphs 10-116
pupae 10-116
macroinvertebrates 10-115
macroscopic organisms 10-115
microscopic organisms 10-114
nematodes 1098
Kjeldahl method
for nitrogen {organic)
precision 4—-132t
serni-micro 4—132
Kjeldahl nitrogen, see Nitrogen, organic
Klebsiella
membrane filter procedure 860
verification 9-70
Known-additions method
for metals analysis 3--5
Kovaes® reagent

for E. coli 9-58

Labels
toxic chemicals 1-41
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Laboratories
certification 9-14
design and maintenance 1—44
for radioactivity analyses 7-13
safety 7-14
for virus assays 9-150
microbiological 93
dCSig[] 074
unattended operations
safety 1-40
ventilation 9—4
L.aboratory apparatus
for radicactivity analyses 7-14
microbiological 9—4
l.aboratory check samples
for analytical yuality assessment 1-12
Laboratory control standard
definition §-3
Laboralory equipment
maintenance 1-44
Laboratory-fortified blank
calculations 1-8
definition 1-6
for metals 3-5
by TCP/MS 3-50
for organic compound analyses 67
Laboratory-fortitied matrix
calculations 1-8
definition -6
for metals analyses 3-5
for organic compound analyses 68
Laboratory-fortified matrix duplicate
definition -7
Laboratory intercomparison samples
for analytical quality assessment 1-12
Laboratory quality systems audits
for analytical quality control 1-12
I,nhnrntm‘y ware
for chromium 3-67, 3-69
for metals by ICP/MS 3-48
also see Glassware
Lackey drop method
for phytoplankton counting 10-16
Lactose fermentation test
for coliform differentiation 984
for coliform verification 9—63
Laminarians
sporophyll test preparation 8-59
toxicity tests 8-58
Lamps
for atomic absorption spectrometry
3-16
alse yee Illumination
[Lanthanum nitrate solution
for fluoride 4—87
[Lanthanum solution
for metals 3—-18
Larvae
mollusks
loxicity tests 8-94
Larval survivai and growth test
fathcad minnows 8-161
Lauric acid solution
tor pesticide column standardization
6-107

Lauryl tryptose broth
for coliforms 9—-49, 9-50t
Lead
AA method 3-17
low concentrations 3-19
micro quantities 3-27
anodic stripping voltammetry method
3-54
dithizone method 3-80
inductively coupled plasma method
3-39
methods 3-79
Lead acetate paper test
for sulfide 4172
Lead acetate solution
for arsenic 3—62
Lead carrier
for radium-228 7-38
Lead nitrate carrier
for radium 7-30
Lead perchlorate solution
for sulfide 4—177
Lead solution
for lead 3-18, 3—80
for radium-224 7-40
Lead sulfate solution
for radium-224 7-40
Legionellaceae
immunofluorescence procedure
9-128
methods 9-127
polymerase chain reaction procedure
9-129
Leg protection 1-48
Lemna minor, see Duckweed
Lepomis macrochirus, see Bluegill
sunfish
Leptospira
culture 9-126
culture media 9-126
identification 9-126
methods 9-125
sample collection and processing
9-125
Leptospirillum ferrooxidans
identification 9-97
medium of Norris and Kelly 9-99
LES Endo agar
for coliforms 9-51, 9-61
Lethal concentration
calculation §-21
confidence limits 8-21
definition §-2
estimation in toxicity tests 8-21
Leuco crystal violet indicator
for iodide 4-98
Leuco crystal violet method
for iodide 4-98
for iodine 4-95
Level of quantitation
definition 1-3
Life-cycle reproductive toxicity test
fathead minnows 8-163

INDEX

Life-cycle toxicity tests, see Toxicity
tests, life-cycle
Lift nets
for fish sampling 10-84
Ligand-exchange chromatographic resin
for selenium 3-97
Light and dark bottle method
macrophyte productivity 10-57
Light-blockage methods
for particle count and size distribution
2-68
Lighting, see Illumination
Light-scattering method
for particle count and size distribution
2-69
Lignin
method 5-55
Lignin solutions
for lignin 5-56
Limiting nutrient
definition 8-3
Limit of detection
radioactivity analyses 7-7
Limits, upper
for metals by ICP method 3—40t
Linear alkylbenzene suifonate, see
Surfactants, anionic
Linear alkylbenzene sulfonate solution
for anionic surfactants 5-51
Linearized uncertainty caleulation 1-16
Line intercept method
for macrophyte mapping 1040
Line intercepts
for macrophyte sampling 10-31
Lipopalysaccharide solution
for coliphage assay 9-79
Lipovitellin-salt-mannito] agar
for Staphylococcus aurcus 9--30
Liguid chromatogram
carbamate pesticides 6-98i. §-5i
chlorophyll 10-22i, 10-24i
polynuclear aromatic hydrocarbons
6—8%1
Liquid chromatographic method, see
High-performance liquid
chromatographic method
Liquid-figuid extraction chromatographic
method
for pelynuclear arematic hydrocarbons
6-86
bias and precision 6-00t
Liquid-liquid extraction GC method
for dibromoethane and
dibromochloropropanc 6-37
hias and precision 6391
for disinfection by-products (haloacetic
acid) 6-47
for herbicides (acidic) 6-116
for organochlorine pesticides 6-100,
6-108
bias and precision 6-106t, 6115t
for PCBs 6-108
bias and precision 6115t
for phenols 6-79
bias and precision 684t
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for polynuclear aromatic hydrocarbons
686
conditions 6—-87t
retention times 687t
for THMs and chlorinated organic
solvents 6-41
Liquid-liquid extraction GC/MS method
for base/neutral and acid extractables
666
bias and precision 677t
tailing factor calculation 6-74i
Liquid-liguid extraction HPLC method
for polynuclear aromatic hydrocarbons
6—86
Liguid-liquid extractor
for base/neutral and acid extractables
6—68
Liguid scintillation counter
for radioactivity 7-10
Liquid scintillation method
for radon 7—-43
Ligquid scintillation spectrometer
for trittum 7-50
Liguid scintillation spectrometric method
for trittum 7-50
Liquid scintillation vial
for tritium 7-30
Lithium
AA method 3-17
flame emission photometric method
3-82
inductively coupled plasma method
3-39
methods 3—82
Lithium solution
for hithium 3-18. 3-82
Lobsters
culture chambers 8—124
egg-hﬂtc]’ling tank 8 ]24, 8124
food 8124
holding, acclimating. and culturing
8-124
larval stages 8—124
rearing tanks 8124, 8-125i
toxicity tests on larvae or postlarvac
8-131
alse see Decapods
Logit method
toxicity data analysis 8-21
Log-normal distribution 1-2
Louisiana box sampler
for macrophytes 10-52
Lower level of detection
defimtion 1-3
determination 1-17
Lowest-observed-effect concentration
definition 8-3
Lugiferin-luciferase enzyme preparation
for plankton ATP 10-27
Lugol’s solution
tor phyloplankton preservation 10-3
Gram’s modification
for coliform bacteria 9-51
Lumbriculus variegatus
sediment test procedures 8-01

Luminescent bacteria

toxicity tests 837
Lysine decarboxylase test

for coliform differentiation 9—835
Lysine test

for coliform differentiation 9—83
Lysis solution

for DNA damage assessment 8—44

M

MacConkey agar
for coliforms (total) 9-51
Macroalgae
sporophyll test preparation 859
toxicity tests 858
also see Macrocystis pyrifera
Macrocystis pyrifera
life cycle 8-5%9i
predators and diseases 8—60
sporophyll test preparation 8-59
toxicity test procedures 8—60
zoospores 8—62i
Macroinvertebrates
benthic
data evaluation and presentation
10-76
definition 10—63
identification techniques 10-74
methods 10-63
preservation 10-74
processing and analysis 10-74
samplers 10—671, 10-68i, 10-69i,
10-70i, 10-714, 10-72i
samples 10-65
survey guidelines 10—65
definition 10-1
food 8-12
holding and culturing tanks 89, 8-10i
key 10-115
response to environment 10-63
Macrokjeldahl method
for nitrogen (organic) 4-131
Macronutrient stock solution
for toxicity tests 8—12¢
Macroorganisms, aquatic
key 10~115
Macrophytes 10-123i, 10-124i, [0-125i
biomass measurement 10-53
caloric content 10-53
carbon content 10-53
chlorophyll measurement 10-53
definition 10-1
dry mounts 10-53
mapping methods 10-49
methods 10-47
population estimates 10--51
preliminary surveys 10-48
productivity 10-54
biomass methods 1054
metabolic methods 10-57
methods 10-55t
remote sensing 10-49
samplers 10—49, 10-51
samples 10—48, 10-51
preservation 10-53

-29

species identitication 10-53
wet mounts 10-53
also see Plants, aguatic
Magnesia-silica gel
for PCBs 6-109
for pesticides (organochlorine) 6103,
6-109
for tributyl tin §-12
Magnesia-silica gel column
for pesticides (organochlorine)
standardization 6-107
Magnesium
AA method 3-17
catculation method 3—-84
inductively coupled plasma method
3-39
methods 3-83
Magnesium carbonate solution
for chlorophyll 10-19
Magnesium CDTA inhibitor
for hardness 2-38
Magnesium chloride solution
for coliphage assay 9-81
for cyanide 4-40
for mutagenicity §-33
Magnesium nitrate
for metals 3-27
Magnesium solution
for magnesium 318
Magnesium sulfate monohydrate
for oil and grease 5-41
Magnesium sulfate solution
for BOD 5-3, 5-11
Magnetic stirrer
for sulfide 4-177
Maintenance
preventive 1-4
Maintenance (SCY) medium
for iron bacteria 9—101
Male-specific coliphage assay
E. coli Famp 9-77
S. typhimurium 9-78
Malonic acid reagent
for ozone 4145
Malt extract-streplomycin-lerramycin agar
for fungi 9-157
modified 9-158
Malt extract-yeast extract-glucose agar
for fungi 9-156
Management
for analytical quality control (12
Manganese
AA method 3-17
low concentrations 3—19
micro quantities 3-27
inductively coupled plasma method
3-39
methods 384
persulfate method 3—84
Manganese solution
for manganese 3—-18, 3-85
Manganous sulfate solution
for DO 4-138
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Manifold
flow injection analysis, see Flow
injection analysis manifold
Manometer
for radium-226 7-33
for sludge oxygen consumption rate
2-80
Mﬂppi“g
macrophytes 10-49
Marhle test
calcium carbonate precipitation
potential 2-34
Margalef’s index
for fish assemblage structure 10-91
Marine and estuarine fish. see Fish
Marine worms, see Worms
Marsh net sampler
for benthic macroinvertebrates 10-72,
10-72i
Mass spectrometer
for base/neutral and acid extractables
H-69
for gas chromatographic methods 6-5
for tributyl tin 5-11
for volatile organic compounds 6-27
Mass spectrum
tor tributyl tin S—14i
Master plate agar
for mutagenicity 8-33
Magter plate method
for mutagenicity tests 834
Matrix (asbestos)
definition 270
Maximum allowable toxicant
concentration
definition §-3
Maximum specific growth rate
phytoplankton 857
Maximum standing crop
definition 3-3
measurement 855
Mayflies 10-137i
Mazes, T
for protozoa chemotactic test 874,
8741
MBTH indicator sclution
for cyanide pretreatment 438
Mean Saprobial Index
periphyton 10--45
Means chart 1-9, 1-91, 1-10i
Measurement capability studies 1-16
Measurement uncertainty 1-13
Mechanical hazards
aatety precautions |—41
Medical program
for laboratory worker health and safety
1-49
Medium
for Ceriodaphnia tests 8109
for Daphinia tests 8—105
Medium, culture, see Culture medium
Meiofauna
henthic 10-94
Membrane diffusion instruments
for dissolved gas supersaturation 2-92

Membrane diffusion method
for dissolved gas supersaturation 2-92
time response 2-93i
Membrane electrode method
for DO 4-141
Membrane filter apparatus
for AA method (electrothermal) 3-27
for aquatic humic substances 5-33
for microbiological examination 9-17
maintenance 9-5
Membrane filier counts
for plankton 10-15
Membrane filter mounts
for phytoplankton 10-11]
Membrane filter partition procedures
for coliform bacteria 9-70
Membrane filters
for alpha radioactivity 7-19
for ¢oliforms 9—-60
for coliphage assay 9-81
for direct microbial count 9—42
for radium-224 7-40
quality control 9-7
Membrane filter technique
delayed-incubation
for total coliforms 9-65
for Aeromonas 9—132
for coliform group bacteria 9-59
confidence limits 9—64t
fecal 9-66, 9-67t, 9-68
Klebsiella 9—69
recovery enhancement 9-26
total 9-60
verification 9~11
for coliphage assay 9—81
for endospores 9—48
for fungi 9-158
for heterotrophic bacteria 9-34, 940

for phytoplankton concentration 10-16t

for plankton concentration 10-10
for Pseudomonas aeruginosa 9-33
for Salmonella concentration 9—113
for Shigella 9-119
for streptococcus (fecal) 9—88
recovery enhancement 9-27
quality control 9-11
mE method
for enterococcus 9—-89
M Endo medium
for coliforms 9-61
M Endo preservative medium
for coliforms 9-63
m Enterococcus agar 9—89
m Enterococcus method 9-89
Mercaptoethanol-phthalaldehyde reagent
for glyphosate herbicides 6-128
Mercaptoethanol solution
for carbamate pesticides 6-93, S-3
Mercaptoethylamine
for carbamate pesticides S-3
Mercuric nitrate method
for chlonde 471
Mercuric nitrate solution
for chloride 4-72
for metals 3-55

INDEX

for vanadium 3-103
Mercuric sulfate
for COD 5-15
Mercuric sulfate-potassium dichromate-
sulfuric acid solution
for COD 5-18
Mercuric sulfate-silver nifrate reagent
for manganese 3—85
Mercuric thiocyanate-ferric nitraie
solution
for chloride 4-74, 4-73
Mereuric thioeyanate flow injection
analysis method
for chloride 4-75
recovery und relative standard
deviation 4-76L
Mercuric thiocyanate solution
for chloride 4-74, 4-75
Mercury
AA method 3-23
for metals 3-35
for nitrogen (organic) 4--130
methods 3—86
sample preservation 33
Mercury solution
for mercury 3-23
Merthiolate
for phytoplankton 10-5
Metabolic activation system, eX0genous
for frog embryos 8—170
Metabolic methods
macrophyte productivity 10-57
Metabolic rate measurcment
plankton 10-28
Metacresol purple indicator
for acidity 2-20
for alkalinity 2-28
Merallogenium
isolation 9-104
Metals
AA method
cold-vapor 3-23
digestion procedure 3-8
electrothermal 3-25
flame 3-13
hydride generation 3-32
acid-cxtraclable
definition 3-1|
pretreatment 3—6
analytical quality control 3—4
anodic stripping voltammetry method
3-53
digestion
microwave-assisted 3—11
dissolved 3-1
high concentrations
digestion procedure 3-8
ICP method 3-38
digestion procedure 3—3
wavelengths, levels, and calibration
concentrations 3— 40t
{CP/MS method 3—-45
in microbiological samples 9-20
methods 3-1
method selection 3-1. 3-1t
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preliminary treatment 3—1
acids 3-7t
sample contamination 3-3
samples 1-27, 1-28. 3-2
digestion 3-7
pretreatment 3—35
sludge and solid 3-8
suspended 3-1
total 3-1
trace-level concentrations
digestion procedure 3—8
Metal solutions
for metals 3-16, 318, 3-21, 3-22,
3-41, 3-48, 3-55
Metazoa
in benthic meiofauna 10-94
Methane
combustible gus indicator circuit and
flow diagram 6-361
combustible-gas indicator method 6-35
methods 6-35
volumetric method 6-37
Methanol
for curbamate pesticides 6-93, 5-3
for disinfection by-products (haloacetic
acid) 650
for glyphosate herbicides 6—127
Methiocarb
HPLC method 6-92, §-1
Method blank
metals analyses 3-5
Method detection level (MDL) 1-6, 1-17
delinittion 1-3, 1-17
determmation 1-17
for acid extractables 6—G9t
for base/neutral extractables 6—67t
for carbamate pesticides 6-93t, S—1t,
S5-2, $-6
for closed-loop stripping GC/MS
method 6 -0t
for disinfection by-products (aldehydes)
659t
for herbicides (acidic) 6-116t, 6117
for metals 3-4
ICP method 3-40t
for method validation 1-22
for organic compound analysis 6-7
for organochlorine pesticides and PCBs
6108t
for PCBs 6-108t
for phenols 6-80t
for THMs and chlorinated organic
solvents 6742
for wibutyl tin S-10, S-11t, 8-13
for volatile organic compounds 6-23,
6-28t
Methomy!
HPLC method 692, 51
Moethyldinitrophenol
liquid-ligmd extraction GC method
6-79
liguid-liguid extraction GC/MS method
6-66
Methylene blue active substances
method 5-30

Methylene blue method
for anionic surfactants 5-50
for sulfide 4174
automated 4-175
Methyiene blue-methyl red indicator
solution
for nitrogen (ammonia) 4—110
Methylene blue solution
for anionic surfactants 5-51
for sulfide 4—-174
Methylene chloride
purge and trap GC method 6-23
Methylethyl benzothiadiazinone dioxide
liquid-liquid extraction GC method
6-116
Methyl glyoxal
PFBHA liquid-liquid extraction GC
method 658
Methylisoborneol
mass spectrum 6—16i
Methyl isobutyl ketone (MIBK)
for metals 3-19
Methylnitrosotoluene sulfonamide
solution
for disinfection by-products 6-50
for herbicides (acidic) 6118
Methyl orange indicator solution
for radinm-228 7-38
Methylpropyl dinitrophenol
liguid-liquid extraction GC method
6-116
Mecthyl red indicator solution
for coliform differentiation 9—85
for strontium (radioactive) 7-47
for sulfate 4-187
Methyl red-methylene biue indicator
solution
for nitrogen (ammonia) 4—110
Methyl red test
for coliform differentiation 9—85
Methyl-fert-butyl ether (MtBE)
for disinfection by-products 5-70
purge and trap GC methods 6-23
Methylthymol blue barium sohution
for sulfate 4-191

Methylthymol blue flow injection analysis

for sulfate 4190
Methylthymol blue method, automated
for suifate 4-189
Methylthymeol blue reagent
for sulfate 4—189
Methylumbelliferyl glucuronide (MUG)
medium
for E. coli 9-58. 9-70
Methylumbelliferyl glucuronide (MUG)
test
for E. coli 9-58
M-FC agar, moditied (M-FCIC)
for Klebsiella 9—69
M-FC broth
for fecal coliforms 9-66
m-HPC agar
for heterotrophic plate count 9-35
Mice
virus assay procedures 9-151

1-31

Microbial count, direct total 941
Microbiological examination

control cultures 9-10t

laboratory apparatus 9-13

methods 9—1

precision 9—1 1t

quality control 9-2, 9—4t, 910

recreational waters 9 -28

samples 9-9, 9-20

standard operating procedures 9-0

whirlpools 9-31
Microbiological hazards

safety precautions 1-50
Microbiotogical sampling

biosolids 9-21

sediments 9-21
Microburet

for cyanide 4—43
Microcolumn procedure

for total organic halogen 5-29
Microcoulometric detector

for volatile organic compounds 6-31
Microextraction

for taste- and odor-causing organic

compounds 6-19
Micro liquid-liquid extraction gas
chromatographic method

for disinfection by-products 6—47
Micrometer

for DNA damage assessment 843
Micrometer ruling

for plankton counting 10—13i
Micronutrient stock solutions

for toxicity tests 8—[2t
Microorganisms

aguatic
kev 10114
culture for toxicity test organism food
8-12

total viable
bioluminescence test 9-24
also see specific organisms and groups
Micropipettor
for mutagenicity §-32
Microporous filter method
tor virus concentration 9-139
Microscopes
calibration [0-12
compound
for plankton 10-12
epifluorescence
for DNA damage assessmeni §—43
for plankton 10-12
for coliforms 9-01
for direct microbial count 841
for mutagenicity 8-32
for plankton 10-12
for Salmonella 9-116
inverted
for plankton 10-15
inverted CO['I'IPOuﬂd
for plankton 10-12
maintenance 9—6
stereoscopic

for plankton 10-12



-32

Microtransect method
for plankton counting 10-16
Microwave apparatus
for DNA damage assessment 8—43
for metals sample digestion 3-11
calibration 3-11
Microwave-assisted digestion
for metals 3—11
safcly precautions 3—12
Milk agar
for Pseudomonas aeruginosa 9-33
Miller sampler
for zoaplankton 10-8i
Millet, duck (Japanese) 3-68i
Milligrams-milliequivalents conversion
{25t
Millivolt meter
for oxidation-reduction potential 2-77
Mineral salts solution
for AOC 9-45
Mineral standards
for asbestos 2-72
Minimal medium
for protozoa growth inhibition test
8-72
Minimum quantitaticn level
for oreanic compound analysis 67
for volatile organic compounds 6-23
Minnows, see Fathcad minnow;
Sheepshead minnow
Mixer
for potassium 3-89
M Kleb agar
for Klebsiella 9—69
Mn agar
for iron bacteria 9—101
Moeller basal medium
for coliform ditferentiation 9—8&5
Molecular ion correction equations
ICP/MS method for metals 3—-46t
Mollusks 10-1431, 101441, 10-145i
abalone
normal and abnormal veligers 8-95i
bivalve 10—-145i
collecting 8-93
conditioning 8-93
culturing 8-93
field test cages 8-98i, 8991
field test procedures 8-97, 8-98
food 8-94
freshwater 8-93
marine bivalve
sediment tests 896
test species §-Y3
toxicity tests 8-92, 8-94
water supply 8-93, 8-94
also see Clams, Mussels, Oysters,
Scallops
Molyhdate color solution

for phosphorus {orthophosphate) 4-156

for phosphorus (total) 4-158, 4-159
Molybdate solution

for molybdate-reactive silicate 4-169
Molyhdate-vanadate reagent

for phosphorus 4—152

Molybdenum
AA method 3-20
micro quantities 3—27
inductively coupled plasma method
3-3%
methods 3-86
Molybdenum solution
for molybdenum 3-21
Molybdosilicate method
for silica 4163
Monitoring
laboratory environment 1-49
radiation exposure 1-52
radivactivity 7-1
swimming pools 9-29
whirlpools 9-31
Meoncbromoacetic acid
micro liquid-liquid extraction GC
method 6-47
Monochloramine
procedures 4—-63, 4-66, 4-67
Monochloroacetic acid
micro liguid-liquid extraction GC
method 6-47
Monochloroacetic acid buffer solution
for carbamate pesticides 6-94
Monochloroacetic acid solution
for carbamate pesticides 6-94
Most probable number, see MPN
Motility test
for coliform differentiation 9—83
Motility test medium
for coliform differentiation 9—85
Mounting fluid
for Salmonella 9-116
Mounts
diatoms 10-11
periphyton 10-34
macrophytes 10-53
membrane filter
phytoplankton 1011
plankton 10-11
sedimented slide
phytoplankton 10-11
wet
macrophytes 10-53
phytoplankton 1011
zooplankton 10-11
M-PA agar
for Pseudomonas aeruginosa 9-33
modified 9-33
MP agar 9-103
MPN 9-53t, 9-54¢
computation and recording 9-53
definition 9-1
frequency 9—13t
Thomas’ formula 9-55
MPN test, see Multiple-tube fermentation
technique
M 7-h FC agar
for coliforms 9-23
M-staphylococcus broth 9-30
MST holding medium
for coliforms 9—66
for fecal coliforms 9—-68
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MSV medium 9-103
mTEC agar
for E. coli 9-32
M3 fixative
for phytoplankton preservation 10-5
m T7 agar
for total coliform recovery
enhancement 9-26
Muffle furnace
for total solids 2-56
Multiple-plate sampler
for macromvertebrates 1071, 10-711
Multiple-tube estimation technique
for Saimonella 9-118
Multiple-tube fermentation technique
for Aeromonas 9133
for coliforms 948
fecal 9-56
total 9-49
for coliform verification 9-11
for Pseudomonas aeruginosa 9-33
for streptococcus (fecal) Y—¥¥
quality control 9—11
Multipie-tube method
enzyme substrate test for coliforms
9-72
for nitrifying bacteria 9107
Multitest systems
for coliform verification 9-03
Multiwell procedure
enzyme substrate test for coliforms
9-73
Murexide indicator solution
for calcium 3-065
Mussels
collection 8-93
conditioning 8-93
culturing 8 -93
larvae tests 8-94
toxicity tests 8-93
also see Mollusks
Mutagenesis
definition 8 -30
methods 8-30
safety precautions 8-34
Mutagenicity test, see Salmonella
microsomal mutagenicity test
Mutagens
diagnostic
for Salmonelia strains 834, 834
MY agar 9-103
Myveobucterium
decontamination and culturing 9-133
direct Auorescent assay 9-134
methods 9-134
phenotypic characteristics 9135t
samples 9-134
screening tests 9-134
selective growth 9135
species and reservoirs 9-134¢
Mysidopsis. see Americanysis
Mysids 8-112i, 8-113i, 8114
collecting and handiing 8112
culture chambers 8114, 8115
culturing 8114
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exposure chambers 8-117, §-119
food ¥-114, 8-118
Pa_rﬂsites and diseases 8115
temperature for culture §—113
temperature for life-cycle tests ¥-119
test spectes 8-112
toxicity test methods 8—111
toxicity test procedures 8117
cquipment 8—117
lite-cycle 8118
short-term 8117
temperature 8—117
M/z ratios
volatile organic compounds 6-28t

N

Nalidixic acid solution
for coliphage assay 9-79
Nannochiloris oculata
tor rotifer toxicity tests 8-78
N(H’U’I{)('hI‘U?’f)]}.'n‘l:ﬁ' Sp,
for rotifer toxicity tests 879
Nansen sampler
for phytoplankton 10-4
Nuphthalene
liquid-liquid extraction
chromatographic method 686
liquid-liquid extraction GC/MS method
6-066
purge and trap GC methods 6-23
Naphthol
HPLC method S-1
Naphthol solution
for ¢olitorm differentiation 9—-85
Naphthylethylenediamine dihvdrochloride
selution
for nitrogen (nitrite) 4—-118
Naphthylethylenediamine
dihydrochloride-sulfantlamide-
phosphoric acid solution
for nitrogen 4106
for nitrogen (nitrate) 4-126
Natantia. see Shrimp
Neanthes arenaceodentata 8—8h
culturing 8—-84
fighting position §—86i
larva 8 90
sediment test procedures 8—89
Neanthes succinea
culturing 8 -84
Nematodes
anatomy 10-06i
characteristics 10-95
collection and processing 10-97
l'c'_\', tHhustrated 1008
methods 1095
occurence [0-95
samples 10-07
Lypes 10-99
water treatment effects 10-95
alse see Roundworms; Worms
Neocuproine methed
for copper 3-72
Neocuproine reagent

for copper 3-72

Neomysis mercedes 8—1121
Neopeptone-glucose agar
for fungi 9-156
Neopeptone-glucose-rose bengal
aureomycin agar
for fungi 9-156
Nephelometer
for turbidity 2-9
Nephelometric method
for turbidity 2-9
Nets
for fish 10-81. 10-81i, 10-84
for plankton 16-6, 10-71, 10-7t
Netting
mesh size for plankton size separation
10-4
Neutralization agent
for nitrogen (ammonia) 4109
Nickel
AA method 3-17
low concentrations 3—19
micro quantities 3-27
inductively coupled plasma method
3-39
methods 3-87
Nickel nitrate
for AA method (electrothermal) 3-28
Nickel solution
for nickel 3-18
Nicotine adenine dinucleotide phosphate
for mutagenicity 8-33
Nicotinic acid p-toluenesulfonate solution
for nitrogen and phosphorus 4—161
9K maintenance medium
for Thiobacillus ferrooxidans 9-98
Nisgkin sampler
for phytoplankton 10-4
Nitrate
ion chromatographic method 4-3, 4-6
also see Nitrogen (nitrate)
Nitrate electrode method
tfor nitrogen (nitrate) 4-122
Nitrate-nitrite manifold
for nitrogen (nitrate) 4-1251, 4-1271
Nitrate solution
for nitrogen 4-105, 4-107
for nitrogen (nitrate) 4—4, 4—4t,
4-120, 4-121, 4123, 4-125,
4-§27,4-128
for organic halogen 5-28
Nitric acid
for disinfection by-products 5-70
for lead 3—-80
for metals 3—41, 3-48
for metals sample digestion 3-8, 311
for metals samples 3—-2
uniform solutions inside front cover
Nitric acid digestion
for metals 3-8
Nitric acid-hydrochloric acid digestion
for metals 3-9
Nitric acid-hydrochloric acid solution
for metals 3—18, 3—-41
for oxidation-reduction potential 2-78
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Nitric acid indicator-acidifier reagent
for chloride 4-71
Nitric acid-perchloric acid digestion
for metals 3-10
Nitric acid-perchloric acid-hydrofluoric
acid digestion
for metals 3-10
Nitric acid-silver nitrate reagent
for sulfate 4187
Nitric acid-sulfuric acid digestion
for metals 3-10
for phosphorus 4—150
Nitric acid-sulfuric acid solution
for phosphorus 4—150
Nitrification inhibitor
for BOD 5-3. 5-5, 5-11
Nitrifying bacteria
definition 9-106
methods 9-106
multiple-tube method 9-107
occurrence 9-107
Nitrite
ion chromatographic method 4-3, 4-6
also see Nitrogen (nitrtte)
Nitrite-nitrate spot test
for mitrifying bacteria 9-107
Nitrite nitrogen, see Nitrogen (nitrite)
Nitrite oxidizing bacteria medium
for nitrifying bacteria 9-108
Nitrite solution
for nitrogen (nitrate) 4-124, 4-128
for nitrogen (nitrite) 4—4, 4-4t
Nitrite spot test
for nitrifying bacteria 9-107
Nitrobenzene
liquid-tiguid extraction GC/MS method
6—60
Nitrogen
conductimetric method 4-107
flow injection analysis 4-104
recoveries 4105t
for metals by ASV 3-55
forms 4-103
methods 4-103
persulfate method 4105
precision 4106t
with simultanecous phosphorus
determination 4-160
Nitrogen (ammonia)
concentration ratios in known-addition
method 4113t
distillation step 4-110
flow injection analysis 4-116
recovery and relative standard
deviation 4-1171
methods 4108
phenate method 4114
automated 4-115
precigion 4—[ 14t
selective electrode method 4111
known-addition method 4-112
titrimetric method 4110
also see Ammonia
Nitrogen fixation
plankton 10-28
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Nitrogen gas
for chlorine dioxide 4—80
Nitrogen (kjeldahl), see Nitrogen
(organic)
Nitrogen (nitrate)
cadmium reduction method 4-123
automated 4-125
electrode method 4-122
Now injection analysis 4—127
recovery and relative standard
deviation 4-129t
hydrazine reduction method. automated
4126
nmiethods 4-120
ultraviolet spectrophotometric method
4-120
second-derivative 4-121
also see Nitrate
Nitrogen (nitrite)
colorimetric method 4118
flow injection analysis 4127
methods 4118
alse see Nitrite
Nitrogen (organic)
distillation apparatus 4—133i
flow injection analysis 4133
recovery and relative standard
deviation 4 -135¢
macrokjeldahl method 4-131
precision 4132t
methods 4—130
semimicro kjeldahl methed 4-132
Nitrogen solution
for nitrogen (organic) 4134
Nitrogen trichloride
procedure 4-66, 4—67
Nitrophenol
liquid-liquid extraction GC method
6-79
liquid-liquid extraction GC/MS method
6-66
Nitroprusside/salicylate solution
for nitrogen (organic) 4134
Nitroprusside solution
for nitrogen (ammonia) 4—117
Nitrosodimethylamine
liquid-liquid extraction GC/MS method
666
Nitrosodiphenylamine
liquid-liquid extraction GC/MS method
6-66
Nitrosodipropylamine
liquid-liquid extraction GC/MS method
6—66
Nitrous oxide
for metals 3-21
Nomograph
for bicarbonate alkalinity 43
for carbenate alkalinity 4-314
for carbon dioxide 4-32i
for hydroxide ion 4-29i
Nomographic method
for carbon dioxide and alkalinity 4-28
Nonionic surfactant solution
for nonionic surfactants 5-54

Nonmetals, inorganic
analytical quality control 4 -1
flow injection analysis 413
methods 4-1
segmented continuous flow analysis 411
also see Anions
No-observed-effect concentration
definition 8-3
Normal distribution 1-1, 1-2i
Norris and Kelly medium
for Leptospirillum ferrooxidans 9-99
Nutrient agar
for coliforms 9-51
for E. coli partition procedure 9-70
with trypan blue
for endospores 9-48
Nutrient agar plates
for mutagenicity 8-32
Nutrient broth
for mutagenicity 8-32
for virus concentration 9-139, 9-143
Nutrient medium
for algal toxicity tests 8—12
Nutrients
effect of additions in biostimulation
studies 853
for algal culture medium 8—12t
Nutrient solution
for BOD 5-12
for duckweed B—64, B—65t
for toxicity tests 8—12t
NWRI (HPCA) agar
for heterotrophic plate count 9-35

O

Occupational health and safety 1-38
information [-39
managers' responsibilities 1-38
program organization 1-38
record-keeping 1-39
standards of practice 1-38
training 1-39
also see OSHA: Safety
(O’ Connell-Thomas chamber
periphyton production results 10—41i
Odor
algae causing color plates following
10-167
characterization 2-14
intensities 2—14t
methods 2-11
organic compounds causing, see
Earthy-musty-smelling compounds
panel selection 2-14
threshold numbers 2—14t
Odor-free room
for flavor profile analysis 2-21
Odor-free water
for odor determinations 2-13
generator 2-13, 2-13i
Odor references
for flavor profile analysis 2-21, 2-2 11,
2-22t
Odor strength scale
for flavor profile analysis 2-22
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Qil
mineral
for coliform differentiation 9-86
reference
for oil and grease 5-39
trichlorotrifiuoroethane-soluble floatable
method 2-53
Oil and grease
definition 5-35
extraction method
for sludges 5-41
Soxhlet 5—40
hydrocarbons in
method 5-41
methods 5-35
partition-gravimetric method
liquid-liquid 5-37
solid-phase 5-42
partition-infrared method 5-39
solvent 5-33
Oligochaetes
freshwater 8-83i
sediment test procedures ¥-91
Oncortiyinchus mykiss, see Rainbow trout
ONPG hydrolysis test
for coliform differentiation 9--84
ONPG solution
for coliform differentiation 0 %4
QNPG test
for coliform veritication 911
OPA solution
for carbamate pesticides 6-93, 5-3
Open reflux method
for COD 5-15
Open system oxygen method
macrophyte productivity 10-58
Ophivotrocha diadema 8—821
life stages 8—851
Organic acids, see Acids, organic
Organic carbon analyzer
for aquatic humic substances 5-33
Organic carbon (total)
fractions 5-19
heated-persulfate oxidation method
3-23
high-temperature combustion method
3-21
methods 5-19
persultate-ultraviolet oxidation method
5-23
wet-oxidation method 5-25
Organic compounds (general)
carcinogenic
P430 RGS test 8—40
dioxin-like
P450 RGS test 8—-40
gloves for handling 1-47t
PELs and TLVs 1-42t, 1-43
safety precautions 1-43
samples 1-27
toxic
P450 RGS test 840
also see Organic compounds
(individual): Organic constituenis
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(aggregate); and specific
compounds and groups
Organic compounds (individual)
analytical gquality assurance/control
6-6
closed-loop stripping GC/MS analysis
6%
detection levels 6-0t
precision and bias 6—[8L
concentration methods
gas extraction 6-8
solid-phase microextraction 619
gas chromatographic methods 6—4
methods 6-1. 6-I1, 6-4
samples 6-3
volatile
chromatograms 6341
chromatographic conditions 6-28t
detection levels 6-28t
gas chromatogram 6204

gas chromatographic methods quality

control 6-23
method detection levels 6-32t
methods 623
preservatives 63, 6-3t
primary m/z 6-28t
purge and trap GC method 6-31
purge and trap GC/MS method
6-25, 6-30t
retention times 6-32t
samples 6-3
ulso see specific compounds and
aroups
Organic compound solutions
for organic compounds (individual)
6-12
for volatile organic compounds 6-27
Organic constituents (apggregate)
analytical quality control 5-1
introduction to methods 53—
samples 5-1
ultraviolet absorption method 5-72
ultraviolet-absorbing
methods 5-71
Organic halogen (dissolved)
adsorption-pyrolysis-titrimetric method
5-27
methods 5-26
precision and bias 5-31t
Organic nitrogen. see Nitrogen (organic)
Organic reagents

PELs and TLVYs [—43

Organochlorine pesticides, see Pesticides,

organochlorine
Organochiorine pesticide solutions
F()l' Urguno::hlorinc PCS!iCidC.‘s 6*]{)9
Qrnithine decarboxylase est
for coliform differentiation -85
Orsul—[}'pc uppau’ulu:s
for siudge digester pas 2—88
Orthn—nitropheny] gu]uct()pyranuside. Jyee
ONFPG solution
Orthophosphate

flow injection analysis 4156

recovery and relative standard
deviation 4157t
ion chromatographic method 4-3
precision and bias 4 -5t
also see Phosphorus
Orthophosphate solution

for phosphorus (orthophosphate) 4—157

for phosphorus (total} 4—-159, 4-160
QOsborne aquatic plant sampler

for macrophytes 10-52
OSHA

chemical hygiene requirements |54

also see Occupational health and safety

Osmium
AA method 3-20
methods 3—87
Osmium sofution
for osmium 3-21
Qutliers
toxicity test data 8-23
Oven
for heterotrophic plate count 9-38
for microbiological laboratory 9-5
for selenium 3-93
ftor sterilization 9-15
Oxalic acid solution
for molybdate-reactive silicate 4—169
for silica 4—166, 4163
for strontium (radioactive) 7—47
Oxamyl
HPLC method 6-92, §-1
Oxidant demand
definition 2—40
methods 2-40
also see Chlorine demand; Chlorine
dioxide demand; Ozone demand
Oxidant requirement
definition 2—40
methods 2—40
also see Chlorine requirement;
Chlorine dioxide requirement;
Ozone requirement
Oxidase test
for coliform differentiation 9—86
Oxidation reagent
for glyphosate herbicide 6128
Oxidation-reduction potential
method for clean water 2-76
methods 2-75
Oxidizing solution
for nitrogen (ammonia) 4-114
for nitrogen and phosphorus 4161
Oxygen
Bunsen coefficient 2-94
solubility in water 4—139t
also see Oxygen (dissolved)
Oxygen consumption rate test
for sludge 2-79
Oxygen demand (biochemical), see BOD
Oxygen demand (chemical), see COD
Oxygen {dissolved)
determination in BOD test 5-5
in streams
sample calculations 10—43t
in toxicity tests 8-16
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iodometric methods 4136
alum flocculation modification
4-141
azide modification 4138
copper sulfate-sulfamic acid
flocculation modification 4141
permanganate modification 4 -[40
membrane elecirode method 4-141
methods 4136
sampler assembly 4—1371
samplers 4—137

Oxygen measurement

macrophyte productivity 10-57

Oxygen metabolism

stream [0-3%

Oxygen method

for periphyton productivity
flowing water 10-39
standing waler 10-37

for plankton productivity 10-28

Oxygen probe

for oxygen consumption rate of sludge
2-80

Oxygen removal apparatus

for metals by ASV 3-53

Oxyhalides

ion chromatographic method 4-7
detection levels 4—8t
precision and accuracy 4-10t

Oysters

collection §-93
conditioning §-93
culturing 8-03
loxicity tests 893
afso see Mollusks

Ozonation

fish diseasc control 8—147

Ozone demand

batch method 2-43
semi-batch method 2—43
also see Oxidant demand

Ozone generator

for ozone demand/requirement 2—43

Ozone requirement

batch method 2—43
semi-batch method 2-43
also see Oxidant requirement

Ozone (residual)

indigo colorimetric method 4144
methods 4-144

Ozone solution

for ozone demand/requirement 243

P

PA broth

for coliforms 9-55

Palaemonetey

culturing 8-126
feod 8126
also see Shrimp

Palladium

AA method 3-17
methods 3—87

Palladium chloride

for iodine (radioactive) 7-260, 7-27.
7-28
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Palladium nitrate
for metals 3-28
Palladium solution
for palladium 3-18
Palmer-Malaney nannoplankton cell
1015
Panel selection
for flavor profile analysis 2-22
for Aavor rating assessment 2—18
for flaver threshold 2-16
Paper pulp mixture
for alpha radioactivity 7-19
Parametric methods
toxicity data analysis 821
Parasites
amphibians 8-168
annelids 8—85
decapods 8—126
echinoderms 8-138
fathead minnows §-159
fish 8147
control methods 8—148t
mysids 8115
rotifers 8-73
toxicity tests 8—13
Particle counters
calibration 2-64, 2-67. 2-68, 2-69
Particle counting and size distribution
2-62
calculation 2-64t. 2—-65
data reporting 2—-65
detection levels 2-67. 2-68, 2-69
electrical sensing zone method 2-66
light-blockage methods 2—-68
light-scattering method 2—69
number concentration 2—65
guality control 2—-066
size distribution 265
Particle-free electrolyte solution
for particle count and size distribution
2-67
Partition-gravimetric method
for oil and grease 5-37, 5-42
Partition-infrared method
tor vil and grease 5-39
Partition procedure
for coliform bacteria 9-70
tor fecal coliform bacteria 971
Passive empirical studies
for determining measurement
uncertainty 1-16
Passive integrated transponder (PIT)
for fish sampling 10-86, 10-87:
Pathogenic bacteria
detection 9111
also see specific organisms
Pathogenic fungi, see Fungi, pathogenic
PCBs
chromatographic conditions 6-108t
detection levels 6108t
gus chromatograms 6-73i, 61111,

H-112i. 6-113i
liquid-tiquid extraction GC method
6-108

biag and precision 6115t

liquid-liquid extraction GC/MS method
6H—66
methods 685
quality control acceptance criteria
6114t
recovery by fraction 6-110t
retention times 6—108t
PCB solutions
for PCBs 6-109
PCP
Higuid-liquid extraction GC method
6-116
Peak biomass
macrophyte productivity 10-36
Penaeus
culturing 8-126
food 8—126
also see Shrimp
Penicillin-streptomycin
for virus concentration 9-139, 9-146
Pentachlorophenol
liquid-liquid extraction GC method
6-79, 6-116
liquid-liquid extraction GC/MS method
6-66
Pentachlorophenol-benzidine-DFTPP
solution
for tributyl tin S-12
Pentafluorobenzyl-hydroxylamine
hydrochloride (PFBHA)
for disinfection by-products (aldehydes)
6-60
Pentafluorobenzyl hydroxyamine
(PFBHA) liquid-liquid extraction
gas chromatographic method
for disinfection by-products {aldehydes)
6-58
Pentane
for THMs and chlorinated organic
solvents 642
Peptone-aureomycin-rose bengal-glucose
agar
for fungi 9-157
modified 9-158
Peptone water
for coliform differentiation 9—84
Perchloric acid
safety precautions 1-43
Perchloric acid digestion
for phosphorus 4-150
Perchloric acid-hydrofluoric acid-nitric
acid digestion
for metals 3-10
Perchloric acid-nitric acid digestion
for metals 3—10
Performance criteria
ICP/MS method for metals 3—49t
radicactivity analyses 7-3, 7-4t
Performance tests
amphibians 8—171
Periphyton
biovolume 10-35
chlorophyll and pheophytin 10-36
counting technique 10-34, 10-35
data analysis 10-45

INDEX

definiton 10-1, 10-32
dry and ash-free weight 10-35
methods 10-32
production 10-41i. 10-42i, 10-44i
productivity 10-37
carbon-14 method, standing water
10-38
oxygen method, flowing water
10-39
oxygen method, standing water
10-37
sampler 10-33:
samples 10-32
staining 10-35
Permanganate digestion
for selenium 3-93
Permanganate modification
iodometric method for DO 4-140
Permissible exposure limits
chemicals 1-43
inorganic chemicals 1-42t
organic reagents 1-42t
reagents 1-431
Personal protective equipment 1—40,
1-46
reguirements 1-46
safety rules 1-40
Personnel
microbiological laboratories 9--3
Persulfate digestion
for phosphorus 4150
for selenium 3-83
Persulfate method
for manganese 3—-84
for nitrogen 4-105
precision 4106t
for nitrogen and phosphorus 4-160
recovery and standard deviation
4-162
Persulfate solution
for nitrogen 4104
for organic carbon 5-24
Persulfate-ultraviolet oxidation method
for organic carbon 5-23
Pesticides
carbamate
chromatogram 6-98i, 5-5i
chromatographic conditions 6-971,
S-4t
detection levels 6-93t, S—1t, S-2
HPLC method 6-92, S-1
methods 6-91, §—1
quality control requirements 5—0t,
S-7t
recovery 6-93t, 5-2t
retention times 6-97t, S—4t
safety in analyses S-2
samples 6-941, S-2
stability with preservatives 6-95¢
gas chromatogram 6-71i
organochloring
chromatographic conditions 6108t
detection levels 6-98t
gas chromatogram 6--1011, 61021,
5-111
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liquid-liguid extraction GC method
6-100. 6-108
precision and bias 6-106t, 6-115t
methods 6-100
quality control acceptance criteria
0-114t
recovery by fraction 6110t
retention ratios 6—105t
retention times 6-108t
Pesticide solutions
for carbamate perticides 6-93, 5—4,
S—4t
for organochlorine pesticides 6-103,
6-109
Petersen grab
for macroinveniebrates 10-67, 10-67i
Petri dishes
for asbestos 2-71
for heterotrophic plate count 9-35
for microbiological tests 9-16
PFBHA, see Pentafluorobenzyl-
hydroxylamine hydrochloride
Ptizer selective enterococcus (PSE) agar
for fecal streptococcus 9—88
P450 reporter gene response test
for dioxin-like organic compounds
§-40
pH
alkalinity end points 2-27t
culture media
adjustment 9-1%
effect of temperature on electrode
response 4-911
effect on electrode potential 4-911
clectrometric method 4-90
equipment for microbiological tests
9-16
metal extraction in AA method 3-20
method 4-00
standards 4—93t
also see pH meter; pH/millivolt meter;
pH strips
Phenanthrene
liquid-liquid extraction
chromatographic method 6—86
liquid-ligmd extraction GC/MS method
6-66
Phenanthrene-acenaphthene-chrysene
solution
for uibutyl tin 5-12
Phenanthroline method
for iron 3-77
for sulfite 4—184
Phenanthroline solution
for iron 3—77
for sulfite 4-184
Phenate method
for nitrogen (ammonia) 4—114
automated 4-115
precision 4-114
Phenol
for bioluminescence toxicity test §-38
liguid-liguid extraction GC method
6-79

liquid-liquid extraction GC/MS method
6-66
also see Phenols
Phenolate solution
for nitrogen (ammonia) 4—116
Phenol derivatives
gas chromatogram 6—83i
Phenolphthalein indicator solution
for acids (organic) 5-57
for pesticide chromatographic column
standardization 6107
Phenol red indicator
for bromide 4-26
Phenol red solution
for bromide 4-27
Phenols
chloroform extraction method 5-45
chromatographic conditions 6-80t
cleanup procedure 5-44
definition 5-43
gas chromatogram 6—82i .
GC method acceptance criteria 6—84t
liguid-liquid extraction GC method
6-79
bias and precision 684t
method detection levels 680t
methods 5-43, 679
photometric method 5-47
recovery of derivatives 6—80t
Phenol solution
for nitrogen (ammonia) 4114
for phenols 5-45, 681
Phenotypic characteristics
Mycobacterium 9-135t
Phenylarsine oxide solution
for chlorine 460, 4-64
for iodine 4-97
Pheophytin
in periphyton 10-36
Phleger corer
for macroinvertebrates 10-69, 10-69i
pH meter
calibration 4-93
for acidity 2-25
for microbiological examinations 9-5
for nitrogen (ammonia) 4—111
for oxidation-reduction potential 2-77
for pH 4-91
for sulfide 4-177
also see pH
pH/millivolt meter
for chlorine 4—69
also see pH
Phosphate
ion chromatographic method 4-3, 4-6
also see Phosphorus
Phosphate-buffered saline solution
for coliphage assay 9-79, 981
for DNA damage assessment 8—43,
844
for mutagenicity 832
for Salmonella 9-116
Phosphate buffer solution
for BOD 5-3, 5-11
for chlorine 4-63, 4-65. 4—68
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for cyanide 4-46, 4-48, 453, 455
for direct microbial count 9—42
for metals 3-35
for phenols 5-45
for trihalomethane formation potential
5-65
for UV-absorbing constituents 5-72
Phosphate manifold 4—155i
Phosphate solution
for ion chromatography 4 -4, 44
for phosphorus 4—152, 4-154, 4-155
Phosphoric acid-ammonium persulfate
reagent
for vanadium 3-105
Phosphoric acid solution
for cyanide 4-35
for metals by electrothermal AA 3-28
for organic carbon 5-25
for phenols 5-44
Phosphoric acid-sulfamic acid solution
for chlorine 4-61
Phosphoric acid-sulfanilamide-naphthyl-
ethylenediamine dihydrochloride
for nitrogen 4-106
for nitrogen (nitrate) 4—-126
Phosphorus
acid hydrolysis 4-149
analysis steps for various forms 4-1471
ascorbic acid method 4-153
automated 4-155
precision and bias 4—154t
digestion 4150
filtration 4—149
forms 4-146
methods 4—146
precision and bias 4-148t
orthophosphate
flow injection analysis 4156
recovery and RSD 4-1571
persulfate method
with simultaneous nitrogen
determination 4160
stannous chloride method 4-152
total
flow injection analysis 4158, 4-159
digestion method comparison
4-160i, 4160t
vanadomolybdophosphoric acid
colorimetric method 4-151
also see Phosphate; Orthophosphate
Phosphorus solution
for phosphorus (orthophosphate) 4157
Photodiode array detector
for high-performance liquid
chromatographic methods 6-6
Photographic method
for toxicity test organism couniing
8-19
Photolonization detector
for gas chromatographic methods 6—5
for volatile organic compounds 6-31
Photometer
for sulfate 4-188
also see Filter photometer;
Spectrophotometer
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FPhotometric method
for lithium 3-&2
for phenols 5-47
Photoperiod
for toxicity tests 8-19
pH strips
tor disinfection by-products 6-49
also see pH
Phthalaldehvde-mercaptoethanol reagent
for glyphosate herbicides 6128
Phthalaldehyde (OPA) solution
for carbamate pesticides 6-93. §-3
Physical examination
methods 2-1
quality control 2-1
Physical hazards
safety precautions 1-41
Physical treatment
laboratory wastes 1-56
Phytoplankton
counting cell 10-14i
counting technique 10-13
definition 10-2
inoculum for toxicity tests 8-37
maximum specific growth rate 857
membrane filter mounts 10-11
mournts 10-11
preservatives 10-5
samples 10-4
sedimented slide mounts [0-11
staining and preparation technique
10-16
toxicity tests 857
also see Plankion
Phytotoxicity. see Plants, aquatic:
Toxicity tests
Picloram
liquid-liquid extraction GC method
6-116
Pigments
chromatogram [0-24i
extinction coefficients and
chromatographic properties
10-23t
Pimephales promelas, see Fathead
minnow
Pipet containers
for microbiological 1ests 9-16
Pipet dispensers
for disinfection by-products (aldehydes)
6-39
for disinfection by-products (HAA)
6-49
Pipets
disinfection 1-31
for AOC 9-45
for asbestos 2-71
for capillary suction time 2—84
for disinfection by-products (aldehydes)
6-39
for heterotrophic plate count 9-38
for metals by ICP/MS 3-48
for microbiological tests 9—-16
for nematodes 10-97
for odor determinations 2—13

for radon 7-44
for THMs and chlorinated organic
solvents 6-42
Pipettor
for bacterial bioluminescence 8-37
for nitrogen (nitrate) 4-121
for nitrogen and phosphorus 4-161
for THMs and chlorinated organic
solvents 6—42
Pisicides, see Ichthyocides
Planchets
for radium-224 7-40
Plankton celor plates following 10-167
biomass (standing crop) determination
10-26
concentration techniques 1010
definition 10-1, 10-2
mesh size 10-4
metabolic rate measurements 10-28
methods 10-2
microscopes 10-12
mounting 10-11
nets for sampling 10-7i
nitrogen fixation measurement 10-28
productivity
carbon-14 method 10-29
oxygen method 10-28
samples 10-3
size category separation 10-4
staining technique 10-16
subsampling device 10-18i
also see Phytoplankton; Zooplankton
Plants, aquatic 10-123i, 10-124i,
10-1251
emergent §—681
characteristics 8—66
seed germination and seedling
growth test 8-67, 8—-69
seed storage 8—67
toxicity test conditions 8—60t
toxicity test species 8-67
toxicity tests 8—66
flowering
toxicity tests §—63
also see Macrophytes
Plasma emission spectroscopy
for metals 3-38
Plate count
actinomycetes 9-110
heterotrophic
computing and reporting 9-36
counting and recording 9-35
dilutions 9-37i
incubation 9-35
media 9-35
membrane filter method 9-40
methods 9-34
pour plate method 9-37
samples 9-35
spread plate method 9-38
sterility controls 9-38
swimming pool waters 9-29
work area 9-34
standard, see Plate count, heterotrophic
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Plate count agar
for heterotrophic plate count 0-35
Plates
for heterotrophic plate count
weight loss on drying 9-39i
mimimal agar
for mutagenicity 8-32
nutrient agar
for mutagenicity ¥-32
Plating
for heterotrophic plate count
pour plate method 9-37
spread platc method 9-38
for zoosporic fungi 9159
Platinizing solution
for conductivity 2-47
Platinum
AA method 3-17
methods 3—87
Platinum-cobalt method
for color 2-2
Platinum solution
for platinum 3-18
Platinum ware
for radium-226 7-33
Prneumatic method
sediment porewater extraction 8 -48
Pneumatic system
sediment porewater extraction 8-47i
Polarographic analyzer system
for iodate 4102
Polarographic method
for chlorine 4-62
for iodate 4-102
Polishing wheel
for metals by ASY 3-53
Pollution prevention
in radioactivity analyses 7-14
Polychaetes
marine 8—811, 8-82
abnormal larva §—-88i
fighting position §-86i
larva 8§ —90i
life stages 8—84i, 8—85i
sediment test procedures -89
also see Annelids
Polychlorinated biphenyls, see PCBs
Polyethylene glycol-isooctylphenyl ether
solution
for iodide 4-101
Polyethylene glycol method
for virus concentration 9-147
Polymerase chain reaction procedure
for Cryprosporidium and Giardia
9-165
for Legionella 9129
Polynuclear aromatic hydrocarbons
chromatographic conditions 687t
©6-88
detection levels 687t
gas chromatogram 6—80i
liquid chromatogram 6—8%
liquid-liquid extraction
chromatographic method 6—86
biag and precision 6-90¢
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QC acceptance criteria 6-90t
methods 6—-86
retention times 687t
Polynuclear aromatic hydrocarbon
solutions
for polynuclear aromatic hydrocarbons
0—-38
Polysorbate solution
for coliphage assay 982
Ponar grab sampler
for macroinvertebrates 10—67, 10-67i
for macrophytes 10-31
Population
fish
definition 10-79
Population ¢stimates
macrophytes 10-51
Pore water, see Sediment pore water
Post-column reaction HPLC system
for carbamate pestictdes 6-97i, §-3
for glyphosate herbicide 6-127i
for organic compounds 6-6
Post-column reactor
for glyphosate herbicide 6-127
Post-column reagent
for chromium 3-69
Potassium
AA method 3-17
flame photometric method 3-88
inductively coupled plasma method
3-39
methods 388
selective electrode method 3-89
Potagsium acetate solution
for carbumate pesticides 6-94
Potassium antimonyl tartrate solution, see
Antimony potassium tartrate
solution
Potassium bi-iodate solution
for chlorine 4-64
for DO 4-138
Potassium bromide-sodium bicarbonate-
sodium chloride solution
for iodate 4-102
Potassium bromide solution
for chlonne dioxide 4—80
Potassium chloride-hydrochloric acid
reagent
for Legionellaceae 9—128
Potassium chloride solution
for uquatic humic substances 5--34
for conductivity 2—45t, 2-47
for metals 3-21
for mutagenicity 8-33
Potagsium chromate indicator solution
for chloride 4—70
Potassium chromate solution
for silica 4—166
Potassium cyanide solution
for zine 3-107
Potassium dichromate solution
tor chlorine 4-50
for COD 5-15, 5-17

Potassium dichromate-sulfuric acid-
mercuric sulfate solution
for COD 5-18
Potassium dihydrogen phosphate solution
for glyphosate herbicide 6127
Potassium ferricyanide solution
for phenols 5-45
Potassium ferrocyanide-potassium
ferricyanide solution, see ZoBell's
solution
Potassium fluoride solution
for pH 4-93
Potassium hydrogen phthalate buffer
solution
for disinfection by-products (aldehydes)
6-60
Potassium hydrogen phthalate sotution
for acidity 2-25
for COD 5-15
Potassium hydrogen tartrate solution
for pH 4-93
Potassium hydroxide DTPA copper
solution
for nitrogen (inorganic) 4108
Potassium hydroxide DTPA solution
for nitrogen (inorganic) 4—-108
Potassium hydroxide solution
for BOD 5-11
for coliform differentiation 9-83
for disinfection by-products 6-50
for herbicides (acidic) 6-118
for Legionellaceae 9128
for sludge digester gas 2—88
Potassium iodate solution
for chlorine 4-59, 4—-69
Potassium iodide-iodate titrant
for sulfite 4184
Potassium iodide solution
for chlorine 4-63, 4-65, 4-69
for ozone demand/requirement 2—44
Potassium ionization suppressant
for lithium 3-82
Potassium nitrate solution
for cyanide 4-43
Potassium oxalate solution
for DO 4-140
Potassium permanganate
methods 4162
spectrophotometric method 4-163
Potassium permanganate solution
for chlorine 467
for iron 3-77
for mercury 3-23
for potassium permanganate 4—163
for selenium 3-93
Potassium peroxydisulfate solution
for organic carbon 5-24
Potassium peroxymonosulfate solution
for iodide 4-98
Potassium persulfate
for organic carbon 5-25
Potassium persulfate-sodium hydroxide
solution
for nitrogen 4-106
for nitrogen and phosphorus 4-161

-39

Potassiuin persulfate solution
for arsenic and selenium 3-34
for mercury 3-23
for phosphorus (total} 4—159
Potassium solution
for potassium 3-18, 3-88
Potassium sulfate-copper sulfate solution
for nitrogen {(organic) 4-131, 4134
Potassium tetrachloromercurate
for sulfite 4185
Potassium thiocyanate solution
for todide 4100
Potentiometer
for pH 4-91
Potentiometric titration method
for chloride 4-73
Pour plate method
for bacteria 934
counting and recording 9-35
for fungi 9-156
for heterotrophic plate count 9-37
Power supply
for DNA damage assessment 843
for uranium 7-53
Practical quantitation limit
determination 1—17
Practical Salinity Scale
for salinity 2-49
Precipitation/dissolution quantity indices
calcium carbonate saturation 2-34
Precipitation method
for cesium (radicactive) 7-24
for iodine (radioactive) 7-26
for radium 7-29
for strontium (radioactive) 7-46
Precision
AA methods 3-15¢
analytical method 1-221
ASV metals analysis 3-36t
definition 1-3, 1-13
disinfection by-products analyses
6-56t, 6-50t
for method validation 1-22
ion chromatographic method
for anions 4-5t, 410t
for chromtum 3-70t
microbiological examination procedures
9-10, 9-11t
organic halogen method 5-31t
pesticide method 6106t
phosphorus meihods 4—148(
THM and chlorinated organic solvent
method 6—46t
THMFP analysis 5-67t
also see Bias; Error; Standard deviation
Precision charts
for quality control 1-9
also see Range charts
Predators
duckweed 8—-65
Prefilter
for virus concentration 9—139
Preliminary treatment
asbestos samples 2-72
BOD 5-3
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Preliminary treatment (cont.)
cvanides 4-37
metals 3-1
organic carbon 5-22, 5-24
pesticides 6104
selenium 3-92
sulfides 4173
also seé Digestion
Presence-absence test
enzyme substrate test for coliforms
9-73
for Clostridium 9-55
for coliforms 9-55
tor Pseudomonas 9-35
for staphylococcus 9-55
for streptococei (fecal) 9-55
Preservation
benthic macroinvertebrates 10-74
metals samples 32
microbiological samples 9-22
phytoplankton 10-5
radioactivity samples 7-2
samples 1-35
zooplankton 10-8§
Preservatives
for carbamate pesticides
etfect on sample stability 6-95t,

6961
for phytoplankton 1(-5
6-3-1 10-6
for velatile organic compound samples
6-3, 6-3t

Pressure source
for virus concentration 9-139. 9-142
Pressure vessel
for virus concentration 9-139
Pressurized squeeze (pneumatic) method
sediment porewater extraction 8—48
Presumptive phase
for coliforms 9-49, 9-511
for Pseudomonas aeruginosa 9-34
for streptococcus (fecal) 9-88
Pristina leidvi
sediment test procedures 8-01
Probil analysis
toxicity tests §-21
Production
periphyton 10—41i, 10-42i, 10-44i
Productivity
algae, see Biostimulation
macrophytes 10-54
biomass methods 10-54
metabolic methods 10-57
methods 1055t
periphyton 10-37
earbon-14 method 10-38
oxygen method 10-37, 10-39
plankton
carbon-14 method 10-29
oxygen method 10-28
Prapagation of errors
radivactivity analyses 7-6, 7-6t
Propagation of uncertainty 1-16
Propanol
for chlorine 4—08

Proportional counters
for radioactivity 7-8
Proportioning injector, Venturi type
for virus concentration 9-141
Propoxur
HPLC method 6-92. S-1
Propylbenzene
purge and trap GC methods 6-23
Proteose peptone-yeast extract medium
for ciliated protozoa chemotactic test
§-73
Protozoa 10-128i, 10-129i, 10-130i
ciliated
chemotactic test 8-73
chemotactic test maze 873, 874
culturing 8-71, 8-73, 8-75
growth inhibition test 8-71, 8-75
toxicity test conditions 872, 8-74,
8-75
toxicity test methods 8—70
pathogenic
methods 9-161
significance 9-161
Pseudomonas
presence-absence test 9-55
Pseudomonas aeruginosd
culture media 9-33
in bathing waters 9—-32
in swimming pools 9-30
in whirlpeols 9-31
membrane filter technique 9-33
multiple-tube technique 933
Pseudomonas fluorescens strain P-17
method
for AOC 9-44
Pump
air
for mercury 3-23
for anions 4—-6
for aguatic humic substances 5-34
for organic compounds (individual)
6-10
for phytoplankton sampling 10-5
Purge and trap gas chromatographic (GC)
method
for volatile organic compounds 6-31
bias and precision 6-33t
calibration 6-23
method detection levels 6-23
minimum quantitation level 6-23
quality control 623
Purge and trap gas chromatographic/mass
spectrometric (GC/MS) interface
for volatile organic compounds 6-27
Purge and trap gas chromatographic/mass
spectrometric (GC/MS) method
for volatile organic compounds 6-25
bias and precision 6-30t
Purge and trap system
for volatile organic compounds 6-26,
6-271. 6-31
Purge gas
for chlorine dioxide 4—80
for organic carbon 5-22

INDEX

Purging device
for volatile organic compounds 6-26,
6-271
Purification/separation methods
for Cryptosporidium and Giardia
9-164
Pyenogonids 101361
Pyrene
liquid-liguid extraction
chromatagraphic method 686
liguid-liquid extraction GC/MS method
666
Pyridine-barbituric acid solution
for cyanide 4-42. 4-33, 4-56
Pyrogallol reagent
for sludge digester gas 2--88

Q

Quadrat frames
for macrophyte sampling 10-52
Quadrats
for macrophyte sampling 10-52
Qualitative tests
for sulfide 4-171
Quality assessment
definition 1-3
laboratory analyses 1-7
Quality assurance
definition -3
laboratory analyses 1-4
microbiological cxaminations 9-2
organic compound analysis 0-0
planning 1-4
radivactivity measurements 7--3
toxicity testing 8-26
also see Quality control
Quality assurance manual 1-4
Quality assurance program
micrabialogical examinations 0-2
Quality control
calculation 1-8
coliform verification 9--11
corrective action 1-I[1
data qualifiers [-11t
definition 1-3
for small sample sizes 1-11
initial demonstration of capability 1-5
inorganic nonmetals analyses 4-1
laboratory analyses [-5
measures of [-13
metals analyses 3—-<, 3—17
microbiological analyses 910
data reporting and handling 0-12
external review 9-14
interlaboratory 914
intralaboratory 93
key practices 9—dt
ongoing demonstration of capahihity
1-6
organic compound analyses 5-1, 6-6
organic halogen analyses 5-30
physical and aggregate property
methods 2-1
radioactivity measurements 7--3
wastewater samples 7-6
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toxicity testing $-29
also see Quality assurance
Quality control acceptance criteria
for organochlorine pesticides and PCBs
6-1141
for phenol GC method 684t
Quality control analyses
ICP/MS method for metals 3-49t
Quality control check sample concentrate
for phenols 681
Quality control check standard
for radon 7—45
Quality control program
for radioactivity analyses 7-3
Quality control samples
for organic compound analyses 6—8
for tributyl tin §—14t
Quantitation ions
for tributyl tin 813t
Quantitation limits
disinfection by-products 6-53t
Quistadrilus vadfisetosus 8—8%

R

Radiation
lonizing
exposure limits 1-52
methods with potential exposure
1-52t
safety precautions 1-51
non-ionizing
safety precautions 1—41
Radioactive materials
training for safety 1-53
waste dispogcal 1-53
Radivactive wastes
treatment and disposal [-56
Radioactivity
ulpha 7-15
coprecipitation method 7-19
beta 7-15
cxpression of results 7-7
general considerations 7-1
laboratory facilities 7—13
methods 7-1
performance criteria 7-3, 7-4t
muniloring 7—1
sample handling. preservation, and
holding times 7-2t
samples 7-2
statistics 7-6
wastewater samples 7-2
Radicactivity standards
Lourees 7-5
Radiocarbon incorporation method
macrophyte productivity [0-58
Radiochemieal method
for uranium 7-51
Radiochemistry laboratories
facilities 7-14
Radioclements
phase distribution in wastewater 7-3t
Radiological hazards
saftly precautions 1-31

Radiometric detection
for coliforms (fecal) 924
Radium
isotopes 7-29
methods 7-29
precipitation method 7-29
Radium solution
for radon 7-44
Radium-224
gamma spectroscopy method 7-4()
Radium-226
emanation method 7-32
Radium-226 solution
for radium 7-30
for radium-226 7-33, 7-34
Radium-228
sequential precipitation method 7-38
Radon
liquid scintillation method 7—43
methods 7-43 '
Radon bubblers
for radium-226 7-33
Radon-222
decay, growth, and activity correction
factors 7-35t
Rainbow trout
aquariums 8148
culture methods 8147
feeding 8148
incubation chambers 8148
toxicily tests
early-life-stage 8152
Rakes
for macrophyte sampling 10-51
Rana spp.
toxicity tests §—167
Random error, see Error, random
Randomized design
toxicity testing 8§27
Range charts 1-9, 1-0t
Rapid detection methods
for bacteria 9-23, 9-24t
for coliform verification 9—63
Rare earth carrier
for radioactive strontiumn 7-47
Rat liver {89) mix
for mutagenicity 8-33
Reaction cell
for arsenic and selenium 3-33i, 3-34
Reaction flask
for mercury 3-23
for phenols 680
Reactor
for glyphosate herbicide 6-127
post-column
for carbamate pesticides 693, S-3
Readout
for AA method 3-16
Reagent blanks
analysis for analytical quality control
1-6
Reagents
for microbiological examinations 9--7
for radioactivity analyses 7-14

1-41

PELs, TLVs, and exposure limits
1--43t
uniform concentrations inside front
cover
also see Chemicals
Rearing chambers
for channel catfish 8 -149
tor fathead minnows 8—158
for sheepshead minnows 8-149
also see Culture chambers
Receivers
for closed-loop stripping GC/MS
analysis 611
Recorder
for metals by ASV 3-55
for sludge digester gas 2-90
Recovery
carbamate pesticides 6-93t, S—21
herbicides (acidic) 6-1241
ICP/MS method for metals 3-51t,
3-52t
stressed organisms 9-26
tributyl tin S-11¢
Recovery apparatus
for distillate in oil and grease analysis
5-37i
Recreational waters
disease outhreaks 01121
microbiological examination 9-2§
Redox potential. see Oxidation-reduction
potential
Redox solutions
tor oxidation-reduction potential 2-77¢,
2-78
Reducing agent
for silica 4-167, 4-168
Reduction column
for nitrogen (nitrate) 4—123. 4124
Reference materials
for metals by ICP/MS 3-50
Reference solution
for fluoride 486
Reference toxicity tests 8-27
Reflux apparatus
for COD 5-15
Reflux method
tor COD 5-15, 5-16, 5-18
Refrigerator
for microbiological laboratory 9-3,
9-16
Regenerant solution
for anions 4-4
Regression models
toxicity lest analysis 822
Relative error
electrothermal AA method 3-31t
Remote sensing
for macrophyte surveys 1049
Repeatability
analytical measurements [-15
Replicate
definition 1-3
Reproducibility
analytical measurements 1-15
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Reproductive toxicity tests

fish 8-133
Residue, see Solids
Resin

for selenium 3-92, 3-97
for thiocyanate 4-51
on-exchange
for surfactants 5-53
Resin cartridges
for selenium 3-97
Resin pretreatment
for selenium 3-92
Respiratory protection 1-40
Respirometers
for BOD 5-11
for sludge oxygen consumption rate
2-80
Respirometric method
for BOD 5-10
Results
expression 1-25
Resuscitation
stressed organisms 9-26
Retention ratios
pesticides 6105t
Ratention times
curbamate pesticides 6-97t, S—4t
dibromoethane and
dibromochloropropane 6-38t
disinfection by-products (aldehydes)
663t
disinfection by-products (HAA) 6-53t
earthy-musty-smelling organics 6-161
herbicides (acidic} 6-121t
organochlorine pesticides 6-108t
PCBs 6-108t
volatile organic compounds 628t
Reverse 0smosis
reagent water preparation 1-37
Reverse 0smosis units
for microbiological laboratory 9-5
Reverse phase column
for polynuclear aromatic hydrocarbens
6-81
Rhenium
AA method 3-20
methods 3-90
Rhenium solution
for rhenium 3-21
Rhodium
AA method 3-17
methods 3-50
Rhodium solution
for rhodium 3-18
Ribonuclease solution
for coliphage assay 9-77
Riffle samplers
for macroinvertebrates 1069
Rool turnover measurements
macrophyte productivity 10-56
Rose bengal-glucose-peptone-aureomycin
agar
for fungi 9-157
modificd 9-158

Rose bengal-neopeptone-glucose-
aureomycin agar
for fungi 9-156
Rotameter
for selenium 3-96
Rotenone
for fish sampling 10-84
Rotifers 10-132i
cyst hatching 877
ecological and test conditions 878t
exposure chambers 8-79
food 8-78
life-cycle toxicity tests §-79i
parasites and diseases 8-78
reproduction 8-78. 8-79i
selecting and preparing 8-77
toxicity tests 876, 8-78
results 8—80t
water supply 8-78
Roundworms 10-133i
also see Nematodes
R2A agar
for heterotrophic plate count 9-35
Ruggedness
anatytical methods 1-23
factor matrix 1-23t
variations in factors 1-23t
Ruthenium
AA method 3-17
methods 3-90
Ruthenium solution
for ruthenium 3-18

Safety

acidic herbicide analyses 6-117

base/neutral and acid extractables
analyses 6-66

biological hazards 1-50

carbamate pesticide analyses S-2

disinfection by-products (aldehyde)
analyses 6-58

disinfection by-products (HAA)
analyses 647

flavor profile analysis 2-20

gamma-emitting radionuclide tests
7-21

hazard evaluation 1-45

laboratory practices 1-39

microwave-assisted digestion 3-12

mutagenicity tests 8-34

occupational 1-38

personal protective equipment [-46

polynuclear aromatic hydrocarbon
analysis 6—86

radioactivity analyses 7-14

radiological hazards 1-51

sampling operations 128

taste tests 2-16

waste disposal 1-40

work practices and rules 1-39

also see Occupational health and safety

Safranin dye counterstain
for coliforms 9-52

INDEX

Salicylate/nitroprusside solution
for nitrogen (organic) 4-134
Saline solution
for coliphage assay 9-79. 9-81
for DNA damuge assessment 843,
g§—44
for mutagenicity 8-32
also see Salt solution
Salinity
computation 2-50
density method 2-30
electrical conductivity method 2-40
methods 2—48
Salmonellu
biochemical reactions 9-115
characterization for mutagenicity tests
8-34
concentration technique 9-113, 9-117
cultures for mutagenicity tests 8-33
diagnostic mutagens 8-34, §-34t
enrichment 9—114, 0-117
identification 9-113
immunofluorescence
microspectrofluorometric
microscopy Y-117
immunefluorescence procedure 9-116
isolation 9-113
multiple-tube estimation technique
9-118
guantitative procedures 9-118
selective growth 9—114
serological techniques 9-115
test strains for mutagenicity 831
Salmonella microsomal mutagenicity test
830
method §-31
Salmonella typhimurium
in male-specific coliphage assay 0-78
Salt bridge
for chlorine 4-62
Salting out
effect on membrane efectrodes 4—-142,
4142
Salt scoops
for disinfection by-products 649
Salt solution
for amphibians 8-167
for DNA damage assessment 843
afso see Saline solution
Sample bottles, see Bottles: Sample
containers
Sample cells
for oxidation-reduction potential 2-78t
for tarbidity 2-9
Sample containers
for dibromoethane and
dibromochloropropane 6-38
for disinfection by-products (aldehydes)
6-58
for disinfection by-products (HAA)
6—48%
for metals 3-2
Sample dispensers
for metals bv AA method 3-27
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Sample injector
for anions 4—6
Sample introduction apparatus
for sludge digester gas 2—-89
Samplers
artificial substrate 10-71
automatic [-31
basket 10711, 10-72
benthic dome 10-52
bottle 10-06
box 10-52
dip, kick net 10-71
drift pet 10-70, 10-70i
Ekman grab 10--51, 10-68, 10-68i
for biostimulation 8-32
for DO 4-137, 4—-1371
for fish 1080, 10811, 10-83i
tor floatables 2-51

for macroinvertebrates 10—-67, 10—-67i.

10—68i, 10-69i, 10-701, 10-71i

for macrophytes 10-49, 10-51

for periphyton 10-33i

for phytoplankton 10—-4, 10-51

for plankton 10-4, 10-5i

for plankton productivity 10-29

for Sufmoenella concentration 9-113

for zooplankton 10-6, 10-8&i

frame 10-52

KB core 10-70, 10-701

Louisiana box 10-52

marsh net 10-72, 10-721

microbiological 9-21

multiple-plate (Hester-Dendy) 10-71,
10-71i

Osborne aquatic plant 10 -52

Petersen grab 10—67, 10-67i

Phleger corer 10-69. 10-691

Ponar grab 10-67, 10-67

qualitative 10-70

riffle 10-69

sediments 021

Shipek grab 10-68, 10-068i

Smith-MecIntyre grab 10-68. 10--68i

stovepipe 10-52

suction 10-72

Surber (square-foot) 10-52, 10-69,
10-691

tow net (trawl) 10-71

Van Veen 10-68, 10-685i

Waterways Experiment Station 10-32

Wilding (stovepipe) 10-70, 10-701

ZoBell J-Z 9-21

Sampleg
benthic macroinvertebrates
preservation 10-74

chain-of-custody procedures 1-30

collection 1-27, 1-29

composite 1-27

containers 1-31

lish 10-80

preservation 1088

for acidity 2-25

for actinomycetes 9-109
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for algal assays 851

for alumimum 3-58
for anions 4—8
for asbestos 2-71
pretreatment 2—72
for assimilable organic carbon 9—-43
for base/neutral and acid extractables
666
for bathing waters 9-32
for bioluminescence toxicity test 838
for biostimulation studies 8-53
for BOD 5-3, 5-11
pretreatment 5—12
for boron 4-23
for carbamate pesticides 6-92, 6-93,
5-2
stability 6--94t, 6-96t
for carbon dioxide 4-33
for chloride 4-70
for chlorine dioxide 4-77, 4—80
for chlorine (residual) 4-58
for chromium 3-67, 3-69
for COD 5-14
for coliforms 9—62
delayed incubation technique 9—66
fecal 9-67, 9-67t
total 9-62, 9-62t
for color 2-3
for copper 3-72
for Cryptosporidium 9-162, 9-163t
for cyanide 4-37
for dibromoethane and
dibromochloropropane 638
for disinfection by-products (aldehydes)
6-58
for disinfection by-products (HAA)
6-47
for DNA damage assessment
pretreatment 8—43
for DO 4-136, 4—137
for fish kill investigations 10-94
for flavor profile analysis 2-22
for flavor rating assessment 2—18
for fluoride 482
for fungi 9-156
zoosporic 9-159
for Giardia 9-162, 9-163t
for glyphosate herbicides 6127
for herbicides (acidic) 6-116
for heterotrophic plate count 9-35
for hyphomycetes 9-160
for iodate 4102
for iron 3-76
for iron bacteria 9-91, 9-97
for lead 3-80
for Legionellaceae 9128
for macroinvertebrates 10—63
for macrophytes 10-48, 10-51
preservation 10-53
for manganese 3-84
for mercury 3-3. 3-86
for metals 3-2, 3-5, 3-50, 3-55
tor methane 6-35, 6-37
for microbiological examination 9-9,
9-20
chelation of metals 9-20

1-43

containers 9-20
dechlorination 9-20
from bathing waters 9-21
from raw water supplies 9-20
from surface waters 9-21[
from water distribution systems
9-20
from wells 9-20
identifying data 9-22
locations 9-20
preservation and storage 9-22
procedures 9-20)
shipment 9-1
size 9-22
for mutagenicity tests 830
for Mycobacterium 9 -134
for nematodes 10-97
for nitrifying bacteria 9108
for nitrogen (ammonia) 4-109, 4-111
for nitrogen (nitrate) 4120
pretreatment 4—121
for nitrogen (nitrite) 4118
for nitrogen (organic) 4130
for oil and grease 5-36
for organic and volatile acids 5—-60
for organic carbon 5-21, 5-22
for organic compounds (individual})
6-3, 6-13
for organic constituents (aggregate) 5-1
for organic halogen 5-28
for organochlorine pesticides and PCBs
6-109
for oxidation-reduction potential 2-70
for oxyhalides 48
for ozone 4—144
for particle counting and size
distribution 2-62
for periphyton 10-32
preservation [0-33
for pesticides 6-101, 6-104
for phenols 5-44
for phosphorus 4149
for phytoplankton 10-4
for plankton 10-3
for polynuclear aromatic hydrocarbons
6-86
for potassium 3- 88
for potassium permanganate 4-163
for radioactivity 7-2
for radium-224 7-40
for radon 7-43
for Shigella 9119
for silica 4165
for silicate 4-169
for silver 3-08
for sludge digester gas 2—87
for sodium 3-99
for solids 2--55
for strontium 3-101
for sulfate 4186
for sulfide 4-171
for suliite 4-184
for sulfur bacteria 9-96, 007
for taste- and odor-causing organic
compounds 6-19
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Samples (cont.)
for THM formation 5—63
lor THMs and chlorinated organic
solvents 642
fur Loxicity testing 83-28
tor tributyl tin S-10
for turbidily 2-9
lor uranium 7-32, 7-33
for UV absorbing constituents 5-72
for viruses 9—140, 9-143, 9-146.
9148, Y-149
for zine 3- 106
tor £ooplankion 10-6
orah 1-29
identification | -28
integrated 1-30
wron-related hiofilm
floweell procedure 9-92
laboratory check 1-12
laboratory intercomparison 1-12
lakes and reservoirs 1-28
leptospires 9-125
locations for 1-28
manual procedures 9-21
metal-containing 1-27, [-28
nonpotable waters 9-21
number 1-31. 1-321
preservation 1-34
metalg 3-2
microbiological 9-22
preservatives 1-35
radioactivity
handling, preservation, and holding
times 7-2t
refrigeration 1-35
requirements 1=331
safety precautions |-28
stall
quality control evaluation 1-11
sohid and semisolid for coliforms 949
slorage 1-34
streams and rivers 1-28
suspended solids for viruses 9-149
swimming pool water 9-29
toxic 1-2¥
types 1-29
volumes 1-32
water distribution systems 1-28
wells 1-28
Sample screening test
for cyanide 4-49
Sampie set
for arganic compound analysis 67
Sampling stations
for macroinvertebhrates 10—63
for periphyton 10-32
for plankton 10-3
Sand dollars, see Echinoderms
Sanitary reguirements
in taste tests 2—16
Saprobity system
periphyton analysis 10—435
Saturometric determination
calcium carbonaile precipitation
potential 2—-34

Scales
fish 10-91, 1-91i
Scallops, see Mollusks
Schindler-Patalas trap
for zooplankten 10-6. 10-6i
Scintillation cells
for radium-226 7-33
Scintillation cocktail
for radon 7-44
Scintillation cocktail dispenser
for radon 7-44
Scintillation counter assembly
for radium-226 7-32
Scintillation solution
for radon 7-44
for witium 7-50
Sereening method
for nitrogen (nitrate) 4—120
Screening tests
for Aeromonas 9-133
tor Mycobacteriuim 9-134
SCUBA
for fish sampling 10-85
Seasonal biomass accumulation
macrophyte productivity 10-56
Sea urchins, see Echinoderms
Seawater
for annelids 8—86
for crab culturing 8123
for Macrocystis toxicity tests 8—60
for marine annelid sediment tests 8—89
metal-tree 3-28
metals analysis by AA 3-14
reconstituted 8—1 1t
Sedgwick-Rafter counting cell
for phytoplankton 10-14, 10—-14i
Sedgwick-Rafter counts
for periphyton 10-34
Sediment
collection and storage 8—47
for annelid toxicity tests 8—89, 891
for bivalve toxicity tests 8-96
microbiological sampling 9-21
also see Sediment pore water
Sedimentation
for plankton concentration 10-10
Sedimented slide mounts
for phytoplankton 10-11
Sediment pore water
exposure chambers for toxicity tests
8—49
extraction 8—47
centrifugation 848
equilibration methods 848
pressurized squeeze (pneumatic)
8471, 8-438
vacuum 8—48
extraction cylinder 8-48i
toxicity tests 846, 849
toxicity test species 8—49
also see Sediment
Sediment test apparatus
for toxicity to annelids 8—89i

INDEX

Sediment test procedures
for freshwater annelids §—91
for marine annelids 8—%9. 801
for marine bivalves §-96
Seed germination and seedling growth
test
toxicity test 8—-67, §—09, 8-09
Seeding
for BOD 5-3, 5-12
Seeds
aquatic emergent plants
storage 8-638
Seed suspension
tor BOD 5-4, 5-6
Segmented flow analysis
for inorganic nonmetals 411, 4-11i
reagent preparation 4-12
Segmented worms 10-133i
also see Annelids
Seines
for fish [0-83. 10-83i
Selective growth
Myeobacterium 9135
Salmonella 9-114
Vibrio cholerae 9124
Selenite cystine broth
for Salmonella enrichment 9114
Selenite-F broth
tor Salmonella enrichment 9-114
Selenium
AA method
micro quantities 3-27
colorimetric method 3-94
hydride generation AA method
continuous 3-37
manual 3-33
inductively coupled plasma method
3-39
methods 3-91
nonvolatile organic
method 3-96
preliminary treatment 3-92
speciation 3-91, 3-91i
volatile
method 3-96
Selenium solution
for selenium 3-35, 337, 395
Semi-batch method
for ozone demand/requirement 2—43
Semi-micro kjeldahl method
for nitrogen (organic) 4-132
Semisolids
coliform tests 9—49
total, fixed, and volatile solids
determinations 2—60
Sensitivity
AA methods 3—15
Sensitivity studies
for determining measurement
uncertainty 1-16
Separation
sulfides, soluble and inscluble 4-172
Separator column
for chromium 3-69
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Separatory tunnels toxicity tests on larvae or postiarvae Silver sulfate-aluminum sulfate-boric acid
for base/neutral and acid extractables 8128 buffer
6-67 also see Decapods; Palaemonetes; for nitrogen (nitrate) 4—123
for copper 3-72 Penaeus Silver sulfate-sulfuric acid reagent
for iron 3-77 Siderocapsa treubii 9-93i for COD 5-15
for lead 3—80 Significant figures 1-26 Silvex
for oil and grease 5-37, 5-39 Silica liquid-liquid extraction GC method
for pesticides 6-102 color standards 4-166t 6-116
for phenols 5-45 heteropoly blue method 4—167 Simmons’ citrate agar
for selenium 3-95 automated 4—168 for coliforms 9—83
for surfactants 5-48, 5-51. 5-53 inductively coupled plasma method Simmons’ citrate test ;
Sequential precipitation method 339 for coliform differentiation 9—85
for radium-228 7-38 light path lengths 4-165t Simuluteg_l distribution sysiem
Serological identification methods 4—164 Fr_ihalomethane
Campylobacter jejuni 9-122 molybdate-reactive definition 5-63
Salmonella 9115 method 4—168 _ me[h(_Jd 5-68
dtgelly: 9119 molybdosilicate method 4165 e
Vibrio cholerae 9—124 Siliee, g8l for determm_mg measurement
Set lines for disinfection by-products 6-50 Singl uncell’famFy Jf}iﬁd
for fish 10-81 for hydrocarbons 5-41 G5

coliphage assay 9-80
Single-cell gel electrophoresis assay
for DNA damage assessment 8§—42,

Settleable solids for phenols 6-81

st 2‘_5? for polynuclear aromatic hydrocarbons
also see Salids 6-%7

8§—43
Sett]fzd sludge volume Silieasolition Siokon desies
test ﬂlC[hOd 2—80 f‘ r l '; 2[ 4 166 i
modified 2—86 SOE SR —A = for crab culture apparatus 8-123
Settling vessel Siliate Size distribution
e e ; molybdate-reactive particles 2-62
X bczltlgg ?élll?ggbﬁ volume 2-81, 2-811, flow injection analysis 4-169 Skin
M=o . Silicate solution chemical accidents involving 1-39
for zone settling rate 2—82, 2—-82i ; i y :
. A S for molybdate-reactive silicate 4—170 Skin protection 1-40
Seven-hour fecal coliform test 9-23 S ;
Cheber Silicic acid Slide rack
Shz o : ic acids 5- Y : , 33 10.33;
for disinfection by-products (aldehydes) .t.or organic acids 5-57 ‘ .fr)‘r.penphytnn sampling 10-33, 10-33i
6_60 Silicon Slides
for disinfection by-products (HAA) .}.\A ].m.ath()d 3—.20 Tor LINA dawagc-assessmenit 845,
649 Siliconizing solution i 8—d4
for THMs and chlorinated organic g,]mr metals 3-55 S]Sgge&zfmcme[!a Ll
TRt Silver h
gheemgg'llzbll‘:][:ngn;‘z AA method 3-17 C‘flpi]];?ry S}lction time test 2—83
' i low concentrations 3-19 digestion for metals 3-8

;5;?;:%5857149 micro quantities 3-27 oil and grease extraction 5-41

inductively coupled plasma method GXYZEN COnSUMPption rate fest 2~79
339 settled volume test 2—80

methods 3-98 modified 2-86
Silver diethyldithiocarbamate method specific gravity test 2-83

toxicity tests
carly-life-stage 8—152
reproductive 8155

Shellfish, see Crustaceans; Decapods; k ¢ 2—
Mollusks Jut gy 351 il g
Shissllis Silver diethyldithiocarbamate reagent volatile fatty acid-s 5-59
biochemical identification 9—119 for arsenic 3-62 zone settling rate test 282
centrifugation procedure 9110 Silver foil test ajso ;ee Biosolids
enrichment 9-119 for sulfide 4-172 Sludge digester gas
membrane filter procedure 9—119 Silver nitrate-mercuric sulfate reagent CoTlection apparatus 2—87i
methods 0-118 for manganese 3—85 GC method 2—89
sampling and storage 9—-119 Silver nitrate-nitric acid reagent methods 2— &7
serological identification 9119 for sulfate 4-187 volumetric method 2--88
Shipek grab Silver nitrate solution Sludge volume index
for macroinvertebrates 10-68, 10-68i for chloride 4-70 method 2—81
Shipment for cyanide 441 Slurp gun
samples, microbiological Y-1 for iodine (radioactive) 7-26 for fish sampling 10—-85
Shoes. safety 1-40 Silver-silver chloride electrode Smalley method
Short-cut method for chloride 4-73 macrophyle productivity 10-35
for cyanides and thiocyanates 4-46 Silver-silver sulfide electrode test Smith-Hieftje background cotrection
Shrimp for sulfide 4-171 for metals by AA 3-14
holding, acclimating, and culturing Silver solution Smith-MclIntyre grab

¥-126 for silver 3—-18 for macroinvertebrates 1068, 10-68i
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Snails 10-143i, 10-1441
SO mix
for mutagenicity 8-33
Snorkeling
for fish sampling 10-85
Snyder column
for base/neutral and acid extractables
6-67
Sodium
AA method 3-17
flame emission photometric method
3-99
inductively coupled plasma method
3-30
methods 3-98
Sodium acetate bufter solution
for aluminum 3-58
Sodium acetate solution
for AOC 9-45
for arsenic 3—-62
for iron 3-77
Sodium arsenite solution
for chlorine 465
for fluoride 4—86
Sodium benzoate solution
for coliforms 9-65
Sodium bicarbonate-sodium carbonate
solution
for anions 4—4
Sodium bicarbonate-sodium chloride-
potassium bromide solution
for iodate 4102
Sodium bisulfite-sodium sulfite-
aminonaphtholsulfonic acid
tor silica 4—168
Sodium bisulfite solution
for iodine (radioactive) 7-27. 7-28
for manganese 3-85
for silica 4-167
for uranium 7-52
Sodium borate solution
for carbamate pesticides 6-93, 5-3
Sodium borohydride solution
for arsenic 3-34, 3-62
for selenium 3-34
Sodium carbonate-sodium bicarbonate
solution
for anions 4—4
Sodium carbonate solution
for alkalinity 2-2%
for oxyhalides and bromide 4-8
for periphyton production 10-38
for strontium (radioactive) 7—47
Sodium chloride

for bioluminescence toxicity test §-37

for dibromoethane and
dibromochloropropane 6-38
for taste- and odor-causing organic
compounds 6-20
Sodium chloride-hydroxylamine sulfate
for mercury 3-23
Sodinm chloride-potassium bromide-
sodium bicarbonate solution
for iodate 4—102

Sodium chloride solution

for bioluminescence toxicity test 8-37
for chloride 470

for iodide 4-99

for iodine (radioactive) 7-27

for organic halogen 5-28

for plankton productivity 10-30

for potassium 3-89

for virus concentration 9-139

Sodium chromate solufion

for inorganic anions 4-15
for strontium (radioactive) 7—-47

Sodium citrate solution

for copper 3-72, 3-74

Sodium cyanide inhibitor

for hardness 2-38

Sodium hydrogen sulfate solution

for uranium 7-53

Sodium hydrogen sulfite solution. see

Sodium bisulfite solution

Sodium hydroxide-ascorbic acid-EDTA

solution
for sulfide 4-177

Sodium hydroxide-EDTA solution

for nitrogen (ammonia) 4—-111

Sedium hydroxide-glycine

for virus concentration 9-139, 9-143

Sodium hydroxide-potassium persulfate

solution
for nitrogen 4—-106
for nitrogen and phosphorus 4-161

Sodium hydroxide-sodium thiosulfate

reagent
for nitrogen (organic) 4-131

Sodium hydroxide solution

for acidity 2-25

for acids (organic) 5-57

for aquatic humic substances 5-33

for BOD 5-11

for carbamate pesticides 693, 5-3

for chromium 3—-68

for cyanates 4-50

for cyanide 4-40, 4-41, 4-42, 4-43,
4-53,4-55

for disinfection by-products 6-50

for herbicides (acidic) 6118

for inorganic anions 4—16

for iodine (radicactive) 7-27

for nitrogen (nitrate) 4-126

for nitrogen (organic) 4-134

tor nitrogen and phosphorus 4161

for pesticide chromatographic column
standardization 6—107

for phenols 5-44, 6—81

for radium-228 7-38

for strontium (radioactive) 7-47

for sultate 4-190, 4-191

for suifide 4-176, 4182

for thiocyanate 4-51

preparation fnside front cover

Sodium hypochlorite-alkaline citrate

solution
for nitrogen (ammonia) 4—114

INDEX

Sodium hypochlorite solution
for iodine (radioactive) 7-27
for nitrogen (ammonia) 4-114, 4113
Sodium iodide prereductant solution
for arsenic and selenium 3-34
Sodium molybdaie-sodium tungstate
reagent
for tannin and lignin 5-30
Sodium nitrite solution
for iodine (radicactive) 7-28
for manganese 3-85
Sodium nitroprusside solution
for nitrogen (ammonia) 4-[14, 4-115
Sodium oxalate solution
for nitrogen (nitrite) 4-118
Sodium peroxydisulfate solution
for organic carbon 5-24
Sodium persulfate solution
for AOC 045
Sodiumn phenate solution
for nitrogen (ammonia) 4-115
Sodium phosphate buffer solution
for mutagenicity 8-33
Sodium phosphate solution
for chlorine dioxide 4—80
Sodium phosphate-sulfuric acid solution
for anionic surfactants 5-51
Sodium potassium tartrate solution
for nitrogen (ammonia) 4115
Sodium selenate solution
for selenium 3-94
Sodium solution
for sodium 3-18, 3-99
Sodium sulfate
for base/neutral and acid extractables
6H-69
for disinfection by-products 640
for herbicides (acidic) 6118
for oil and grease 5-38
for organic compounds (individual)
6-13
for pesticides (organochlotine) 6-103
for polynuclear aromatic hydrocarbons
687
for tributyl tin §—12
Sodium sulfate-sulfuric acid selution
for sludge digester gas 2—88
Sodium sulfide crystals
for sulfide 4—172
Sodium sulfide solution
for hardness 2-38
for sulfur bacteria 9—103
Sodium sulfite-sodium bisulfite-
aminonaphtholsulfonic acid
for silica 4-168
Sodium sulfite solution
for BOD 5-3, 5-11
for iodide 4-100
for iodine (radioactive) 7-20
for lead 3—81
for silica 4-167
for trihalomethane formation potential
5-65
Sodium thiosulfate
for bioluminescence toxicity test 837
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Sodium thiosulfate solution
for acidity 2-26
for AOC 9-45
for bioluminescence toxicity test 838
for bromide 4 -26
for chlorine 4-58, 4-60
for DO 4-138
for iodide 4-08
for nitrogen (ammonia) 4-109
for ozone demand/requirement 2—44
for potassium permanganate 4163
Sodium twngstate-sodium molybdate
reagent
for tannin and lignin 5-56
Soil ciliated protozoa
growth inhibition test 875
Solid-phase extraction apparatus
for o1l and grease 5-42
Solid-phase microextraction
for taste- and odor-causing organic
compounds 619
calibration 6-21t
comparison of results between
laboratories 622t
comparison with ¢losed-toop
stripping 6-22t
method detection level 6--201
response factors 6-20t
Solid-phase microextraction fiber
for taste- and odor-causing organic
compounds 6-20
Solid-phase, partition-gravimetric method
for oil and grease 5-42
Solids
definition 2-55
dissolved
method 2-57
fixed
definition 2-33
method 2-50
solid and semisolid samples 2—-60
methods 2-55
settleable
definition 2-53
suspended
method 2-38
recovery of viruses 9-148
total
definition 2-35
method 2-56
solid and semisolid samples 2-60
1otal dissolved
use in checking analyses 1-21
volatile
method 2-59

solid and semisolid samples 2-60

Solid samples

coliform tests 940

digestion for metals 3-8

total, fixed. and volatile solids in
method 2-60

Solid-state detector

for radioactivity 7-13

Solid wastes

cyanide in 4-36

Solochrome cyanine R solution
for aluminum 3-58
Solubility
oxygen in water 4—139¢t
Solvent exchanging
for mutagemnicity tests 8-31
Solvents
for disinfection by-products (aldehydes})
6—-60
in oil and grease method 5-35
organic
safety precautions [—43
Somatic coliphages assay 9-75
Sonneborn’s Paramecium medium
for ciliated protozoa 8-75
Sorbitol fermentation test
for coliform differentiation 984
Soxhlet extraction method
for oil and grease 5-40
SPADNS method
for fluoride 4—85
SPADNS solution
tor fluoride 4-86
Spaerorilus-Leptrothrix group bacteria
enumeration, enrichment, isolation
9-104
Spawning chambers
for brook trout 8-153
for channel catfish 8149
for fathead minnows 8-158
for sheepshead minnows 8-149, 8-155
Spawning ponds
for bluegill sunfish 8148
Spawning substrates
for fathead minnows 8138, §-164
Spearman-Karber method
toxicity data analysis 821
Spears
for fish sampling 10-81
Specific gravity
definition 2-83
sludge
method 2-83
temperature correction factor 2—83t
Specific growth rate, see Growth rate
Spectrometer
AA
for arsenic and selenium 3-34
for mercury 3-23, 3-241
for metals by ICP method 3-40
also see Atomic absorption
spectrometric equipment
Spectrometric method
for metals, see Atomic absorption
spectrometric method
Spectrometric single-wavelength method
for color 2-3
Spectrophotometer
for aluminum 3-58
for arsenic 3-62
for boron 423, 4-25
for bromide 4-26
for chlorine 4—67, 4-68
for chlorophyll [0-19
tor chromium 3-67

[-47

for COD 5-i8

for color 2—4, 2-5, 2-7

for copper 3-72, 3-74

for cyanide 4-42

for fluoride 4—86

for iodide 498, 4-99

for 1odine 4-96

for iron 3-77

for lead 3—80

for manganese 3—85

for mtrogen (ammonia) 4—114

for nitrogen (nitrate) 4120, 4-121,
4-124

for nitrogen (nitrite) 4—118

for oil and grease 5-39

for ozone 4-144

for phenols 5-45, 5-47

{or phosphorus 4—151, 4-154

for potassium permanganate 4—163

for selenium 3-94

for silica 4—165, 4-167

for strontium 3-101

for sulfate 4188

for sulfide 4-174

for sulfite 4 184

for susfactants 5-51, 5-53

for tannin and tignin 5-55

for thiocyanate 4-51

for UV-absorbing organic constituents
5-72

for vanadium 3-105

for zinc 3-107

Spectrophotometric method

for chlorophyli 10-19
for color
ADMI weighted-ordinate 2-7
for nitrogen (nitrate) 4—120
second-derivative 4—121
also see Colorimetric method

Spectrophotometric multi-wavelength

method
for color 2—-4
ordinates 25t

Sphaerotilus natans 9-92i
Spills

cleanup rules 1-39

radioactive substances 1-53

toxic or hazardous substances [—4(),
1-41. 1-45

Sponges 10-131i
Sporophylls

Macrocystis pyrifera 8-59
Spot test

for cyanide sample screening 4 -49
Spread-plate method

for Aeromonas 9-132

for bacteria 9-34

counting and recording 9-35

for fungi 9157

{or heterotrophic plate count 9-38%
Square-foot riffle sampler

for macroinvertebrates 10—60:
Staining

periphyton 10-35

phytoplankton 10-16
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Staining assembly
for Salmonella 9-116
Staining technique
for phytoplankton 10-16
Staing
for DNA damage assessment 8—44
for microbiological examinations
qua]ity control 97
Standard additions
calculations 1-8
Siwandard deviation
ICP/MS for metals 3-51t, 3-52t
radioactivity analyses 7-6
significant figures 1-26
also see Precision
Standard operating procedures 1-4
for microbiological analyses 99
for toxicity testing 8—27
Standard plate count, see Plate count,
heterotrophic
Standards
external
analysis for quality control 1-6
for metals 3-16, 3—49
for method validation
preparation 1-22
for organic compound analyses 6-6,
6-7
for quality control
definitions 1-3
for volatile organic compounds 6-27
internal 1-7
pH 4-92t, 493t
radioactivity
sources 7-5
Standing crop
maximum
definition 8-3
measurement 8-55
plankton 10-26
also see Biomass
Stannous chloride method
for phosphorus 4-152
Stannous chloride solution
for mercury 3-23
for molybdate-reactive silicate 4—170
for phosphorus 4-152
Staphylococeus
in swimming pools 9-30
presence-absence test 9-55
Staphvlococcus aureus
in swimming pools 9-30
Starch-cassein agar
for actinomycete plate count 9—110
Starch indicator
for chlorine 4-59
for DO 4-138
for sulfite 4—184
Starkey medium
for Thiobacillus thivoxidans 9-99
Statistical analysis
fish toxicity tests 8155
Statistics 1-1
distributions 1-21
glossary 1-3

Stearic acid
for oil and grease 5-38, 5-42
Sterilization
autoclave times and temperatures 9-9t
biological wastes 1-51
culture medium 9-8, 9-18
glassware for microbiological tests
9-17
Sterilizers, gas 9-13
Stills
for microbiological laboratories 9-5
for water distillation 1-36
Stirrer
for organic compounds (individual)
6—11
for oxidation-reduction potential 2-78
for pH 4-92
for sulfate 4-188
Stirring
effect on electrode response 4-143i
Stirring bar
for UBOD 5-8
Stomach contents
fish 10-89
Stomach examination
fish 10-85
Stoneflies 10-1371
Storage
culture medium 94-9
microbiological samples 9-22
toxic chemicals 1-41
Storage containers
for disinfection by-products 649
Stovepipe sampler
for macroinvertebrates 10-70, 10-70i
for macrophytes 10-52
Streptococcus
fecal
confirmed test 9-88
definition 9-86
differentiation 9-90, 9-9(t
membrane filter technique 9-88
m Enterococcus method 989
methods 9—86
multiple-tube technique 9-88
presence-absence test 955
presumptive test 988
recovery enhancement 9-27
verification 9—-11, 9—-89
Group D
capillary precipitin test 9-90
verification 989
in swimming pools 9-30
Streptomycin-penicillin
for virus concentration 9—139, 9146
Streptomycin solution
for coliphage assay 9—77

Streptomycin-terramycin-malt extract agar

for fungi 9-157
Stress
effect on disease and parasites in
toxicity tests 8—13
relation to fish parasites and discase
8147

INDEX

Stressed organisms
methods 925
Strip counting
phytoplankton 10-14
Strontium
AA method 3-17
flame emission photometric method
3-101
graphical computation of concentration
3-102i
inductively coupled plasma method
3-30
methods 3-101
radioactive
method 7-46
precipitation method 7-46
relation to yttrium-90 7—-48i
Strontium carrier
for strontium (radioactive) 7—47
Strontium solution
for strontium 3-18, 3-101
Strontium-yttrium carrier
for radium-228 7-38
Stvlodrilus heringianus 8—83i
Styrene
purge and trap GC methods 6-23
Sublation
for surfactants 5—48
recovery 5-50t
Sublator
for surfactants 5-48, 5-49i
Substrata
for periphyton coilection 10-32
Substrate media
for enzyme substrate coliform test
9-72
color changes 9-73t
Suction samplers
for macroinvertebrates 10-72
Sulfamic acid-copper sulfate inhibitor
solution
for DO 4-141
Sulfamic acid-phosphoric acid solution
for chlorine 4-61
Sulfamic acid solution
for sulfite 4185
Sulfanilamide color reagent
for nitrogen 4-105, 4-106
for nitrogen (nitrate) 4126, 4-128
for nitrogen (nitrite) 4—1138
Sulfanilamide solution
for selenium 3-3%8
Sulfanilic acid
for nitrifying bacteria 9-107
Sulfate
flow injection analysis 4-190
recovery and relative standard
deviation 4—191t
gravimetric method
with residue drying 4-187
with residue ignition 4186
ion chromatographic method 4-3, 4-6
methods 4-186
methylthymol blue method, automated
4189
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turbidimetric method 4 )8R
Sullate manifold 4—189i
Sulfate-reducing medium
for sulfur bacteria 9102
Sulfate solution
for ion chromatography 4-4, 4—4¢
for sulfate 4-188, 4100, 4-191
Sulfide
antimony test 4171
concentration and interference removal
methods 4—173
flow injection analysis 4—181
forms 4-170
gas chalysis automated methylene blue
method 4-175
iodometric method 4—176
ion selective electrode method 4-177
lead acetate paper test 4-172
methods 4-170
analytical flow paths 4-171i
methylene blue method 4174
proportion of hydrogen sulfide in
4-180i
qualitative tests 4—171
silver foil test 4-172
silver-silver sulfide electrode test
4-171
soluble and insoluble separation 4172
Sulfide manitold 4—175i
Sulfide solution
for sulfide 4-172, 4-176, 4177,
4-182
dilutions for standards 4178t
Sulfite
1odometric method 4 --183
methods 4—183
phenanthrolineg method 4184
Sulfite solution
for sulfite 4-185
Sulfobacillus thermosulfidooxidans
identification 9-98
Sulfolobus
Allen medium, meodified 9-99
Sulfoiobus acidocaldarius
wdentification 908
Sulfur bacteria, see Bacteria, sulfur
Sulfur dioxide evolution apparatus
for sulfite 4—-184, 4—-1851
Sulfuric acid amine solution
for sulfide 4—174
Sulfuric acid-mercuric sulfate-potassium
dichromate solution
for COD 5-18
Sulfuric acid-nitric acid digestion
for metals 3-10
for phosphorus 4-150
Sulturie acid-nitric acid solution
for phosphorus 4150
Sulfunc acid-silver sulfate reagent
for COD 5-15
Julluric acid-sodium phosphate solution
for anionic surfactants 5-51
Sulfuric acid-sodium sulfate solution
for sludge digester gas 2—88

Sulturic acid solution
for alkalinity 2-28
for alpha radioactivity 7-19
for arsenic and selenium 3-34
for BOD 5-11
for chromium 3-68
tor disinfection by-products (aldehydes)
6-60
for DO 4-138
for glyphosate herbicides 6127
for nitrogen (ammonia) 4-110, 4-115
for oil and grease 5-37, 5-42
for ozone demand/requirement 2—-44
for phenols 681
for phosphorus 4—150, 4153, 4154,
4--155, 4-158, 4-139
for potassium permanganate 4163
for selenium 3-93
for sulfide 4-182
uniform concentrations inside front
cover
Sulfur medium (Thiobacilius thivoxidans)
9-102
Sulfur-oxidizing bacteria
enumeration, enrichment, and isolation
9-105
Summed shoot maximum method
macrophyte productivity 10-56
Sunfish, bluegill, see Bluegill sunfish
Supersaturation
dissolved gases
direct-sensing membrane-diffusion
method 2-92
methods 2-92
Suppressor
for anions 4-4
Surber sampler
for macroinvertebrates 10-69, 10-69i
for macrophytes 10-52
Surfaces
algae growing on color plates
Sollowing 10-167
Surface waters
microbiological samples 9-21
Surfactants
anionic
methylene blue method 5-50
methods 5-47
nonionic
method 5-53
recovery by sublation 5-50t
separation by sublation 5-48
Surfactant solution
for nonionic surfactants 5-54
Surrogates
calculations 1-8
for quality control 1-7
Surrogate solutions
for disinfection by-products (aldehydes)
6-61
Surrogate standard
definition 1-3
Surveys
macroinvertebrates 10-65

1-49

Suspended matter, see Solids. suspended
Swab technique
for Salmonella concentration 9—113
Swimming pools
microbiological examination 9-20
samples 9-29
alse see Bathing waters
Syringaldazine indicator
tor chlorine 468
Syringaldazine method (FACTS)
for chlorine 468
Syringes
for arsenic and selenium 3-34
for carbamate pesticides 5-3
for dibromoethane and
dibromochloropropane 638
for direct microbial count 9-42
for disinfection by-products (aldehydes)
6-59
tor disinfection by-products (HAA) 6-48
for organic and volatile acids 5-60
for organic compounds (individual)
6—11, 6-12
for THMs and chlorinated organic
solvents 642
for tributyl tin S-11
tor volatile organic compounds 6-27,
6-31

Systematic error, see Bias
T

245-T
liquid-liquid extraction GC method
6—-116
TAE buffer solution
for DNA damage assessment 8—43
Tagging
for fish sampling 10-86, 10—-86i
passive integrated transponder (PIT)
10-87i
Tailing factor calculation
fiquid-liquid extraction GC/MS method
6741
Tangle nets
for fish sampling 10-82
Tanks
for toxicity tests, see Culture chambers;
Exposure chambers
Tannin
method 5-55
Tannin solution
for tannin 5-56
Tartaric acid solution
for iodine (radioactive) 7-28
Tartrate-carhonate reagent
for tannin and lignin 5-56
Taste
algae causing color plates following
10-167
characterization 2-16
flavor rating assessment 2-18
flavor threshold est 2-16
methods 2—-16
organic compounds causing

method 6—8
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Taste. organic compounds causing (cont.)
also see Earthy-musty-smelling
compounds
relationship to flavor 2-16
safety precautions in tests 2-16
Taste- and odor-causing organic
L‘DlTIPDL]ndS
¢lused-loop stripping GC/MS detection
levels 60t
solid-phase microextraction 6-19
Taste- and odor-causing organic
compound solution
tor lasie- and odor-causing organic
compounds 6--20
Tuste standards
for flavor profile analysis 2-21, 2-22t
Taste strength scale
for Navor profile analysis 2-22
Taxonomic references
for aquatic organisms 10160
Teilurium
methods 3-103
Temperature
AA method (electrothermal) 3-26
effect on agar plate weight loss 9~40t
eftect on electrodes 4-911. 4-142,
4142
for amphibians 8-107
for annelid sediment tests § -89, 891
for biostimulation studics 834
for hivalves 8-96
for Ceriodaphnia 8108, 8110}
for Daphnia §-103, 3-105
for echinoderm culture §—138
for fathcad minnows 8- 158, 8-164
for flavor profile analysis 2-21
for Macroevstis toxicity tests 8—61
for molusk larvae test 8-95
for mysids 8-115. 8-119
for odor threshold determinations 2—
for organic carbon combustion 3-21
for solids determinations 2-55
for toxicity tests 815
methods 2-61
Temperature correction factors
specilic gravity 2-83t
Temperature-monitoring devices
for microbiological examination 9—16
Teratogenicity test
tathead minnows 8162
Terramycin-maltl extract-streptomycin
agar
for fungi 9-157
modified 9-158
Testing room
odor-free
for flavor profile analysis 2-21]
Test tubes
for direct microbial count 9-42
also see Glassware
Tetrachloroethane
purge and trap GC methods 6-23
Tetrachloroethene
liguid-liquid extraction GC method
6-41

13

purge and trap GC methods 6-23
Tetradecyltrimethyl ammonium bromide
solution
for inorganic anions 4—13
Tetraflucrobenzaldehyde solution
for disinfection by-products (aldehydes)
6-61
Tetrahvmena thermophila 8731
chemotactic test §8—73
Tetramethylparaphenyleneamine
dihydrochloride solution
for coliform differentiation 9-86
Tetrathionate broth
for Salmonella enrichment 9—114
Tetrazolium violet solution
for coliphage assay 9-81
Thallium
AA method 3-17
inductively coupled plasma method
3-39
methods 3-103
Thallium-activated sodium iodide crystal
detector
for gamma-emitting radionuclides 7-21
Thallium solution
for thallium 3-18
Theoretical measurement uncertainty
1-16
Thermal treatment
laboratory wastes 1-56
Thermometer
for capillary suction time 2-84
for conductivity 2—47
for flavor profile analysis 2-21
for metals sample digestion 3-11
for microbiological examinations 9-4
for microbiological incubator 9-16
for odor determinations 213
for temperature 2-61
reversing 2-61
Thin-window proportional counter
for radioactivity 7-9
Thicacetamide solution
for chlorine 4—66
Thiohacillus
enumeration. enrichment, and isolation
9-105
iron-oxidizing medium for 9-102
Thiobacillus acidophilus
enrichment medium 9-99
identification 9-97
Thiobacillus ferrooxidans
broth medium 9-98
identification 9-97
ISP medium 9-99
9K maintenance medium 9-98
TSM | medium 9-99
Thiobaciflus thivoxidans
identification 9-97
Starkey medium 9-99
Thiocyanate
method 4-351
Thiocyanate solution
tor thiocyanate 4-51

INDEX

Thiodendron mucosum 9061
Thivspiritium jenense 9-951
Thiosulfate solution
for bromide 4-27
Thiothrix 9-961
enumeration, enrichment, and isolation
9-105
Thiovolum majus 9961
THMs, see Trihalomethanes
Thomas’ formula
for coliform group density 9-55
Thorium
AA method 3-20
methods 3—103
Thorium solution
for thorium 3-21
Threshold limit values
chemicals 1-43, 1-43t
inorganic chemicals 1-421
organic reagents 1-42t
Threshold odor number 2—-14t
definition 2-14
Thymol blue indicator solution
for organic acids 5-57
for uranium 7-53
Time-to-filter
for sludges
equipment 2—831
method 2-85
Timer
for metals by ASVY 3-35
Tin
AA method 3—-17
micro quantities 3--27
methods 3—-103
tributyl, see Tributyl tin
Tin solution
for lin 3-18
Tissue grinder
for chlorophyll 1019
Titanium
AA method 3-20
methods 3-104
Titanium solution
for titanium 3-21
Titerwell plates
for nitrifying bacteria 9107
Titration curve
for chloride 4-73i
inflection point 2-24
Titration method
for acidity 2-24
for alkalinity 2-27
Titration vessel
for acidity 2-25
Titrator
for acidity 2-25
tor chlorine dioxide 4-380
Titrimetric method
for ¢carbon dioxide 433
for COD 5-16
for cyanide 4—41
for nitrogen {ammonia} 4-110
for sulfite 4183



INDEX

Tolerance limit, median

definition 8-3
Toluene

purge and trap GC methods 6-23
Tongs

for macrophyte sampling 10-51
Total dissolved solids

for checking analyses 1-21

Total organic carbon, see Qrganic carbon

(total)
Total organic halogen, see Organic
halogen (dissolved)
Total phosphorus, see Phosphorus
Tow nets
for macroinvertebrates 1071
Tows
for zooplankton 10-7
TOX. see Organic halogen (dissolved)
Toxaphene
gas chromatogram 6-72i, 6-111i
liquid-liquid extraction GC method
6-108

liguid-liquid extraction GC/MS method

6-66
Toxicant delivery system
for toxicity tests 8—15
Toxicants
analysis in toxicity tests 8—18
Toxicant solutions
for toxicity tests 8—16
Toxic chemicals, see Chemicals. toxic
also see Saf‘et}'
Toxicity
definition 8 -2
Toxicity tests
amphibians 8-166
chronic 8-171
frog cmbryo teratogenesis 8—169
performance and behavioral 8171
short-term acute for larvae 8170
annelids 8—80
aguatic emergent plants 8-66
test species 8—67
basic requirements 83
Ceriodaphnia 8 -106
conditions 8110t
Chironomus 8-136
eleaning of equipment 813
counting procedures §—18
crahs
larvae and postlarvae 8-128
culture apparatus -9
Daphnia §-101
conditions 8105t
data analysis 8—20
decapods 8121

larvae and postlarvac 8§—128, 813!

dilution water §—18
dicease 813
duckweed 8§—63
early-life-stage

fish 8-151
cxperimental design 8-17
exposure chambers 8-19
fathead minnow 8157

reproductive 8155
fish 8146, 8151, 8—153
definitive 8151
early-life-stage 8151
range-finding 8-151
reproductive 8153
water supply 8—151
flesh-tainting 86
flow-through 8-3
flow-through systems 8—15i
food supply in growth-rate
determinations 8§—6
general information 8-1
growth-rate determinations 8—6
Hexagenia 8-136
holding and culturing tanks 8-9, 8—10i
illumination 819
insects, aquatic §-133
intermediate-term &-5
for annelids 887
interpretation 824
life-cycle 8-5
annelids 887, 888
loading 818
lobsters
larvae and postlarvae 8131
long-term 8-5
decapods 8-129
methods 8-1
moilusks §-92
larvae 8-94
mortality in controls 8§22
mysids 8-111
organisms
collecting §—8
culturing 8-9
food 8-11
handling, holding, and conditioning
88
preparation 8-7
selection 8-7
parasites 813
photoperiods 819
phytoplankton 8-57
quality assurance/quality control 8-26
quantal 8-20
range-finding §-5
renewal 83
reproductive
fathead minnow 8-155
sheepshead minnow 8-155
results 8-20
rotifers 8791
sediment pore water 8—46, 849
selected literature 8-25
short-term 8-5
annelids 8—87
decapods 8-129
fish 8-151
shrimp
larvae and postlarvae 8-128
special-purpose 8—6
static 8-3
stress effects 8-13
temperature control 8—15
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terminology 8-2
toxicant delivery systems 8—13
toxicant solutions 8—16, 817
types 8—4
water supply 810
water supply systems 8—15
Toxoplasma
outbreaks 9-161
2,4,5-TP
liquid-liquid extraction GC method
6-116
Trace elements
for sulfur bacteria 9-103
Trace element solution
for BOD 5-11
Tracers
for quality control 1-7
Trammel net
for fish 10-82
Transformations
toxicity test data 8-22
Transmission electron micrescope
for asbestos 2-72
calibration 2-73
Transmission electron microscopy method
for asbestos 2-71
Trap (absorption)
for volatile organic compounds 6-26,
6-31
Trap (capture device)
for fish 10-82
Trap materials
for volatile organic compounds 6-27
Trap nets
for fish 10-81, 10—81i
Trawls
for fish [0-82
for macroinvertebrates 10—71
Tributyl phosphate
for strontium (radioactive) 7-47
Tributy! tin
calibration acceptance criteria S—13t
chromatographic conditions S--16
gas chromatographic/flame photometric
method S-15
gas chromatographic/mass
spectrometric method S-10
mass spectrum S-14i
method detection level 5-10, 5-11t,
S5-15t
methods §5-10
quality control samples S—141
recovery S—11t, S—15t
samples §—10
Tributy] tin solution
for tributyl tin S—12, S—12¢
Trichloroacetic acid
micro liguid-liquid extraction GC
method 647
Trichloroacetic acid solution
for organic halogen 5-28
Trichlorobenzene
liquid-liquid extraction GC/MS method
6-66
purge and trap GC methods 623
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Trichloroethane
liguid-liquid extraction GC method
6-41
purge and trap GC methods 6-23
Trichloroethene
liguid-liquid extraction GC method
641
purge and trap GC methods 6-23
Trichlorofluoromethane
purge and trap GC methods 6-23
Trichlorophenol
detection levels 6—48t
liquid-liquid extraction GC method
6-79
liguid-liquid extraction GC/MS method
6-66
methods 6—46
micro liquid-liquid extraction GC
method 6-47
also see Diginfection by-products
Trichlorophenol solution
for organic halogen 5-28
Trichlorophenoxy acetic acid
liquid-liquid extraction GC method
6-116
Trichlorophenoxy-propionic acid
liquid-liguid extraction GC method
6-116
Trichloropropane
purge and trap GC methods 6-23
Trichloropropanone
method 5-70
Trichlorotrifiuoroethane
for oil and grease 5-39
Trichlorotrifluoroethane-soluble floatable
oil and grease
method 2-33
Trichromatic method
for chlorophyll a, b, and ¢ 10-20
Trihalomethane formation
methods 5-62
Trihalomethane formation potential
definition 5-63
method 5-64
precision and bias 5-67t
relationships 5-63i
Trihalomethanes
chromatogram 6-431
liquid-liquid extraction GC method
6-41
precision and bias 6—46t
methods 6-40
samples 6-42
significance 6-40
lotal
definition 5-63
Trimethylbenzene
purge and trap GC methods 6-23
Tripentyl tin chloride solution
for tributyl tin S—-13
Tripropyl tin chloride solution
for tributyl tin 5-12
Tris butfer
for DNA damage assessment 843,

B—44

for plankton ATP 10-27
Tristimulus spectrophotometric method
for color 2-7
Tritium
liquid scintillation spectrometric
method 7-50
methods 7-49
Tritium solution
for tritium 7-50
Trolling
for fish sampling 1081
Trout, see Brook trout: Rainbow trout
Tryptic soy agar
for coliform differentiation 9—-86
Tryptone agar

for coliphage assay 9-75, 9-77, 9-79,

9-80, 9-81
Tryptone bottom agar
for coliphage assay 9-76, 9-77, 9-79
Tryptone broth
for coliphage assay 9-76, 9-77, 9-79
Tryptone glucose yeast agar
for heterotrophic plate count 9-35
Tryptone top agar
for coliphage assay 9-76, 9-77, 9-79
Tryptone water
for E. coli 9-58
Tryptophane broth
for coliforms 9—85
TSM 1 medium
for Thiobacillus ferrooxidans 909
Tubes
for metals digestion 3-8
Tubifex tubifex 8—831
sediment test procedures 8-91
Tubing
for mercury apparatus connections
3-23
for organic compounds (individual)
6-11
for ozone demand/requirement 2-43
for segmented flow analysis 4-12
Tucker trawl
for zooplankton 10—8i
Turbidimeter
calibration 2-10
for turbidity 2—8
Jackson candle 2-8
Turbidimetric method
for sulfate 4188
Turbidity
methods 2—-8
nephelometric method 2-9
removal in color determinations 2-2
Turbidity suspensions
for turbidity 2-10
Two-winged flies 10-140i

U

Ultimate BOD, see BOD, ultimate
Ultrafiltration

for virus concentration 9—147
Ultrasonic bath

for asbestos 2-71

INDEX

Ultraviolet-absorbing organic constituents
analytical precision 573t
methods 5-71
Ultraviolet absorption method
for organic constituents 5-72
Ultraviolet lamps 9-5
for E. cofi partition procedure 970
Ultraviolet light
fish disease control 8—147
Ultraviolet/persulfate digestion flow
injection analysis
for mitrogen 4—104
Ultraviolet spectrophotometric method
for nitrogen (nitrate) 4120
second-derivative 4—121
Uncertainty
assessments 1-16
in analytical measurements 1-13, 1-14
Units of expression 1-25
metric-English equivalents inside back
COVEF
Uranium
isotopic method 7-53
methods 3-104, 7-51
radiochemical method 7-51
Uranium selution
for uranium 7-52, 7-54
Urea substrate
for E. coli 9-32
v
Vacuum method
sediment porewater extraction 8—48
Valve
injector
for chlorophyll 10-21
pressure-reducing
for AA apparatus 3—17
T-junction
for AA apparatus 3-21
Vanadate-molybdate reagent
for phosphorus 4152
Vanadium
AA method 3-20
gallic acid method 3-105
inductively coupled plasma method
3-39
interferences 3105t
methods 3—-104
Vanadium solution
for vanadium 3-21, 3-105
Vanadomolybdophosphoric acid
colorimetric method
for phosphorus 4151
Vanadous chloride
for metals 3-55
Van Dorn sampler
for phytoplankton 10-4. 10-5i
Van Veen grab sampler
for macroinvertebrates 10-68, 10-68i
Vapor pressure
water, fresh 2-95t
Vegetation. aquatic. see Macrophytes:
Plants, aquatic
Vent
for AA apparatus 3-17



INDEX

Ventilation
laboratories 1-39
microbiological laboratories 9-4
Ventilation systems 1-50
maintenance 1-44
Verification
for fecal streptococcus and
enterococcus 9—84
Viability
Cryprosporidium and Giardia 9-166
Vials
for base/neutral and acid cxtractables
6-67
for carbamate pe.‘_&ticides S5-3
for dibromoethane and
dibromochloropropane 6-38
for disinfection by-products 6-48,
H-38. 6-6Y
for organic compounds (individual )
611
for seleninm 3-93
for THM formation potential 5-64
for THMs and chlorinated organic
solvents 642
for volatile organic compound samples
6-3
Vibrio cholerae
biotypes of serogroup O1 9-124
concentration technigues Y-123
ditferentiation 0124
carichment 9—123
methods 9-123
selective growth 9-124
scrological identification 9-124
Vibrin fischeri
for bioluminescence toxicity rest §-37
Yinyl chloride
purge and trap GC methods 6-23
Viruses
assay 9-149
cell culture procedure 9-151
host systems 9-150
in mice 9-151
laboratory facilities 91350
concentrating 9-137
adsorption and elution method
9-138, 9-142i
aluminum hvdroxide adsorption-
precipitation method 9-145
apparatus 9-141, 9-143i
hvdroextraction-dialysis method
0-147
identficaton 9-132
methods 9136
quantitation procedures 9150
recovery from suspended solids 9-148
sample concentrates
decontamination 9-149
storage 9-140
Visual comparison method
for color 2-2
Vitamin mix
for heterotrophic Thiothrix 9-103
Vitamin stock water
for rotifer toxicity tests 8—79

Vogel-Bonner medium E
for mutagenicity 8-32
Volatile acids, see Acids, volatile
Volatile matter, see Solids. volatile
Volatile organic compound solutions
for volatile organic compounds 6-27
Voltammetric analyzer system
for iodide 4-100
Voltammetric method
tor iodide 4-100
Volumetric flasks

for disinfection by-products (aldehydes)

6-359

for disinfection by-products (HAA)
6-49

for THMs and chlorinated organic
solvents 642

Volumetric method
for methane 6-37
for sludge digester gas 2—88

W

Warm rooms
safety practices 1-39
Washing
glassware for microbiological tests
9-17
Wash solution
for nitrogen (nitrate) 4125
for surfactants 5-51
Waste disposal 1-55
biological materials |-51
radioactive materials 1-53
safety 1-40
toxic chemicals 1-41
Waste management
in radioactivity analyses 7-15
Waste minimization 1-55
methods 1-55
Wastes
hazardous
treatment and disposal 1-56
Waste treatment 1-55
Wastewater
radioactivity measurement quality
control 7-6
radioelement phase distribution 7-3t
UBOD 5-9t
Wastewater treatment ponds
typical algae color plates following
10-167
Water
ammonia-free
for nitrogen (ammonia) 4—109
buffered
for carbamate pesticides S-3
for culture media 9-19
carbon-dioxide-free
for acidity 2-25
for aquatic humic substances 5-33
chlorine-demand free
for chlorine 4-61
for trihalomethane formation
potential 5-65
cooling

I-53

for AA method (electrothermal)
3-27
copper-free redistilled 3-72
deionized
for niwrogen and phosphorus 416}
preparation 1-37
dilution
for BOD 5-4, 5-6
for culture media 9—19
for toxicity tests 816
for turbidity 2-9
distilled
for BOD 5-11
preparation 1-36
drinking
coliform group tests 9-49
coliform verification 9—11
disease outbreaks 9—112t
for amphibians 8-167
for annelid toxicity tests 886
in sediments 3-89, 891
for bioluminescence toxicity test 8—38
for bivalve toxicity tests 8-96
tor Campylebacter jejuni analysis
collection and tiltration 9122
for carbamate pesticides 6-93, §-3
for Ceriodaphnia culture 8—107
for chromium 3-69
for crabs 8-123
for cutture media 9-19
for Daphnia culture §-103
for echinoderm embryo development
test 8144
for echinoderm fertilization tests 8—140
for fathead minnows 8-158
for fish toxicity tests §—151
for herbicides (acidic) 6-118
for Macrocystis Loxicity Llests §—60
for microbiological examinations
moniloring 97t
for mollusks 8 -94
field tests 807
sediment tests 896
for organic carbon 5-21
for particle count and size distribution
2-63
for plant toxicity tests 8—60
for radioactivity analyses 7—14
for radon 7-44
for rotifer toxicity tests 8-78
for Salmonella 9-117
for THMs and chlorinated organic
solvents 6—43
for toxicity tests 8-10
for tributyl tin §-11
fresh
reconstituted ¥—10t
reconstituted soft 8 111
standard 8—10
vapor pressure 2—95t
incubation
for AOC 9-45
iodine-demand-free
for iodide 4-98
metal-free 3-17, 3-55
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Water (cont.)
nitrate-free
for nitrogen (nitrate) 4-121
nitrite-tree
for nitrogen (nitrite) 4-118
nonpotable
coliform group tests 9—49
odor-free 2-13
organic compound removal 1-37
organic-free
for AOC 9-45
for disinfection by-products
{aldehydes) 6-60
for organic compounds 613
for trthalomethane formation
potential 5-65
for UV-absorbing constituents 5-72
oxygen-free
for jodide 4-100
particle-free 2-63
filtration apparatus 2—64
for asbestos 2-72
peptone
for culture media 9-19
potassium-permanganate-demand-free
for potassium permanganate 4—163
radon-free
for gamma-emitting radionuclides
7-21
reagent [-36
bacteriological quality test 9-6
contaminant removal 1-36t
definition 1-36
for anions 4-4
for capillary ion electrophoresis
4-15
for metals 3—48
for volatile fatty acids 5-60
for volatile organic compounds 6-27
preparation 1-36
purification processes 1-36t
quality guidelines 1-37
specifications 1-37t
storage 1-38
samples
for fish kill investigations 10-94
sea
reconstituted 811t
YOC-free 6-43
Water bath
for AOC 9-44
for base/neutral and acid extractables
6-68
for BOD 5-3, 5-11
for coliphage assay 9-75
for disinfection by-products {aldehydes)
6-59
for DNA damage assessment 8—43
for endospores 9-48
for flavor profile analysis 2-21
for microbiological examination 9—-6
for mutagenicity 8-32
for oil and grease 5-37, 5-40, 5-41,
5-42

for organic compounds (individual}
6-10
for segmented flow analysis 4-12
for taste- and odor-causing organic
compounds 6-19
for UBOD 5-8
Water distribution systems
microbiological samples 9-20
Water pollution
macroinvertebrate response 10-63
Water purification systems
maintenance 9-5
Water quality
for microbiological examinations
monitoring 9-T7t
Water supplies
raw
microbiological samples 920
Water supply systems
for toxicity tests 815
Water table
for decapod toxicity tests 8—130i
Waterways Experiment Station sampler
for macrophytes 10-52
Wavelengths
for metals by ICP 3-40t
Weighing dishes
for suspended solids 2-58
Weirs
for fish collection 10--82
Wells
microbiological samples 9-20
Wet combustion procedure
alpha and beta radioactivity in
biological samples 7-17
Wet-oxidation method
for organic carbon 5-25
Whipple grid
for plankton counting 10-12, 10-13i
Whirlpools
microbiological examination 9-31
Wilding sampler
for macroinvertebrates 1070, 10-70i
Wilson and Blair medium
for Salmonelia 9114
Windowless internal proportional counter
for radioactivity 7-8
Wisconsin tow-net
for plankton 10-71
Work area
for heterotrophic plate count 9-34
Worms
flat 10-133i
round- 10-133i
segmented marine 10134
also see Annelids; Nematodes

X

XAD method

for aquatic humic substances 5-34
XAD resin

for aquatic humic substances 5-34
Xenopis laevis

embryos 81701

toxicity tests 8167

INDEX

also see Amphibians; Frogs
Xylene
purge and trap GC methods 6-23
Xylose lysine brilliant green agar
tor Salmonefla 9-115
Xylose lysine desoxycholate agar
for Salmoneila 9114

Y

Yeast autolysate-casitone-glycerol broth
(CGY)
tor iron bacteria 9—-101
Yeast extract-malt extract-glucose agar
for fungi 9-156
Yeasl extract-proteose peptone medium
for ciliated protozoa chemotactic test
8§-73
Yeast extract solution
for BOD 5-12
Yeast nitrogen base-glucose broth
for veasts 9-158
Yeasts
methods 9-158
Yellow pigment test
for coliform differentiation 9—-86
Yersinia enterocolitica
concentration 9—130
methods 9—130
Yttrium carrier
for radium-228 7-38
for strontium (radioactive) 7-47
Ytirium-90 vs. strontium-90 activity
7-48i
Yttrium-strontium carrier
for radium-228 7-38

z

Zeeman background correction
for metals by AA 3-14
Zinc
AA method 3-17
low concentrations 3—19
amalgamated
for metals 3-55
anodic stripping voltammetry method
3-54
inductively coupled plasma method
3-39
methods 3—106
zincon method 3-106
Zinc acetate solution
for cyanides 447
for sulfide 4173, 4176
Zincon method
for zinc 3-106
Zincon reagent
for zinc 3-107
Zinc reduction cartridges
for nitrogen (inorganic) 4—108
Zinc solution
for zinc 3—18, 3-107
Zinc suifate
for bioluminescence toxicity test 838



INDEX

Zirconyl acid reagent
for fluoride 4—86
ZoBell's solution
for oxidation-reduction potential 2-76
potential as function of temperature
2-TTt
Zone settling rate
test method 2—82

Zooplankton
concentration device 10-17i
concentration technigues 10-10
counting methods 10--17
definition 10-2
mounts 10-11
preservation 10—8
samplers 10—8i

1-556

samples 10-6

subsampling device 10—18i

also see Plankton
Zoospores

Macrocystis pyrifera 8—62i
Zoosporic fungi, see Fungi, zoosporic
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Abbreviations

The following symbols and abbreviations are used throughout Standard Methods:

Abbreviaiion Referent Abbreviation Referent
AA atomic ahsorption mol wi molecular weight
A or amp ampere(s) MPN most probable number
AC alternating current MS mass spectrometer
ACS American Chemical Society my millivoll(s)
amu AtOmMic MmMass units HA micreampere(s)
APHA American Public Health Association nCi microcurie(s)
ASTM American Society for Testing and Materials 2 microgram(s)
AWWA American Water Works Association i1 microliter(s)
sm micrometer(s)
BOD biochemical oxygen demand
N normal
e degree(s) Celsius nCi nanocurie(s)
C counts ng nanogram(s)
Ci curie(s) NIST National Institute of Standards and
em, em’, em? centimeter(s), square centimeter(s). cubic Technology
centimeter(s) No. number
con chemical oxygen demand NTU nephelometric turbidity unit(s)
cone concentrated
cpm counts per minule oD outside diameter
cps counts per second
Pa pascal
d day(s) pCi picocurie(s)
DC direct current g picogram(s)
diam diameter PTFE polytetrafluoroethylene
DO dissolved oxygen PYVC polyviny! chloride
DOX dissolved organic halogen
dpm disintegrations per minute rpm revolution(s) per minute
rps revolution(s) per second
g aram(s)
8 gravity. unit acceleration ol SD standard deviation
GC gas chromatograph SDI sludge density index
GC/MS gas chromatograph/mass spectrometer s second(s)
sp.. Spp- species
h hour(s) sp gr specific gravity
HPLC high-performance liquid chromatography ST standard taper
SVI sludge volume index
IC ion chromatograph
ICP inductively coupled plasma TFE tetrafluoroethylene
1D inside diameter THM trihalomethane(s)
U international unit(s) TOC total organic carbon
TON threshold odor number
keV kiloelectron voli(s) TOX total organic halogen
ke kilogram(s) Toxicity terms see Section 8010B
kPa kilopascal
8] unit(s)
L liter(s) USGS U.S. Geological Survey
USP United States Pharmacopoeia
M mole or molar Uy ultraviolet
m, m”, m’ meter(s). square meter(s). cubic meter(s)
MCL maximum contaminant level V voli(s)
MDL method detection level Vv volume ratio
me milliequivalentis)
MeV megaelectron volt(s) W Wall(s)
me milligram(s) WEF Water Environment Federation
min ninute(s) WPCF see WEF
ml milliliter(s)

mm. mm*, mm”  millimeter{s). square millimeter(s). cubic

millimeter(s)
Abbreviations of periodical titles in reference lists and bibliographics are based on those given in Biosis. List of Sevials sith Tide
Abbreviations, 1970, Biosciences Information Service of Biological Abstracts. Philadelphia. Pa.
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