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492.0 2 493 491 1
497.0 Sz 497 497 2
499.5 3 501 498 3
488.5 7 485 492 4
495.5 5 493 498 5
509.0 2 508 510 6
509.0 6 512 506 7
489.5 5 487 492 8
489.5 3 488 491 9
500.0 6 503 497 10
497.0 6 494 500 11
508.5 5 511 506 12
503.5 5 501 506 13
492.0 10 497 487 14
491.0 s 491 491 15
499.5 1 499 500 16
499.0 16 507 491 17
496.5 3 498 495 18
501.0 2 500 502 19
493.5 3 492 495 20

4.5 R saal) b gia
497.5 X S ga
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0.592 9.802 9.210 4
0.507 5.920 5.413 5
0.420 7.015 6.595 6
0.581 8.812 8.231 7
0.509 18.813 18.304 8
0.594 17.105 16.511 9
0.497 20.719 20.222 10
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- Confidence interval 48 e
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s Ay

s A s

Limit of detection i) aa Glua

Criterion of detection (CD) = to.g5 (f) Sp1w \/Q + %)

Limit of detection (LOD)

Jaadl Ayl Al Jals Gl 3 gl

=2CD

t W) Jsas (e Ailias) 40l

(1— clubdll axe) 4y jall Sl o f
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1 Jiall 2 pall A5Y1 ) e pemall 3 olse die 8 Sl (5 e 5 e
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T
X - T
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X 100

Aladll Aqal) X s

Fdial) Ll T
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152.5 155 150 1
144.0 148 140 2
157.5 155 160 3
146.5 148 145 4
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159.0 158 160 9
155.0 156 154 10
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2.3 375.5 5 379 372 7
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Agal) gl ) I sa aliind) Uadll (zlissl o (4)

A YA Gl e Uiy

Aila Uad o sde Ui au
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pH Value
(Electrometry)

Principle :

The pH of a water sample is determined by the measurement of a
voltage produced between an electrode responsive to hydrogen ions
(glass electrode ) and a reference electrode (usually calomel electrode)
when both are immersed in the sample . A difference of 1 pH unit
produces a potential change of 58.16 mV at 25°C . The pH-meter is
calibrated to read a pH-value directly .

Equipment:

(1) pH-meter (accuracy 0.1 pH units).

(2) Combined glass/calomel, or glass/silver- silver chloride

electrode.

(3) Magnetic stirrer.

(4)Teflon-coated stirring bar.

Reagents:

(1) Standard pH buffer solutions (pH 4, 7 and 9).
(2) Bidistilled water.

(3) Soft tissue paper.
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Procedure:

(1) Rinse the electrode(s) with bidistilled water and dry by gentile
wiping with a soft tissue paper. This should be done each time before

applying the electrode to a new buffer solution or sample.

(2) If manual temperature compensation is provided, adjust it to the

temperature of the buffer or sample to be measured.

(3) Calibrate the instrument by immersing the rinsed electrode(s) in a
buffer solution of pH 7 and set the meter to read 7.00 by adjusting

the asymmetry control.

(4) Rinse the electrode and repeat using a buffer solution of pH 4 or
pH 9. Select the possibility which is coming closest to the pH of the

sample to be measured.

(5) Adjust the reading to the appropriate number by the slope control

and discard the portions of the buffer used in the calibration.

(6) Immerse the rinsed combination glass electrode and temperature
corrected electrode in the unknown sample solution and take a

reading after 30 seconds.

(7) Express the results to the nearest 0.1 pH unit. The temperature of

the sample at the time of pH measurement should be indicated.

Precautions:

(1) Before making any measurement, rinse the electrodes with bid

stilled water and dry with tissue paper.

(2) Always adjust the instrument to the temperature of the sample.
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(3) Ensure an adequate level of filling solution in the reference

electrode.

(4) For storage, always keep the electrode(s) in bidistilled water, never

allow them to dry out.

(5) Preferable the pH of any sample should be established at the

sampling site, or as soon as possible after taking the sample.

(6) No chemical preservation of the sample is permissible.

(7) In case salinity is high, a sodium ion error at pH 10 and above has

to be compensated.

References:

e USEPA “Methods For Chemical Analysis of Water and Wastes”, Ohio,
1983 (Method 150.1).

o  “Standard Methods for Examination of Water and Wastewater”, 19th
Edition, American Public Health Association, Washington 1995 (Method
4500-H+).
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Conductivity
(Electrometry)

Principle:

Conductivity is the measure of the ability of a water sample to
conduct an electric current . It is proportional to the ionic strength of
the water . This mostly depends upon the nature of the various
dissolved ionized substances , their actual and relative concentrations
, and temperature . The standard unit of electrical conductivity is the
Siemens per meter (1 S/m = 10 milli-mho/cm) . In order to avoid
the expression of results in small decimal fractions , a smaller unit ,
the milli-Siemens per meter (1 mS/m = 10 umhos/cm) is generally

used .

Equipment :

(1) Conductometer.
(2) Conductivity cell . The cell constant is determined by using a
standard solution (e.g. 0.01 N KCl : see table ) , or by comparison

with a cell of accurately known response.

(3) Thermometer : Capable of reading to the nearest of 0.1°C and

covering the range 20 to 30 °C.

Table: Conductance of potassium chloride solutions at 25°C

. o Equivalent
Concentration of Conductivity
Conductivity
KCl1 ,( Moles) (mS/m)
(mS/m/Mole)
1.0 11187 111.87
0.1 1290 128.96
0.01 141.3 141.27
0.001 14.7 146.95
0.0001 1.49 149.43

_5.
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Reagents :

(1) Conductivity water : This water is used for the preparation of all
the standard solutions . Double distilled water must be boiled for ten
minutes and allowed to cool just before use. The conductivity of this

water should be less than 0.1 mS/m.

(2) Standard potassium chloride solution (0.01 N) : Dissolve 745.6 mg
of anhydrous KCl in conductivity water , and make up to 1000 ml at
25°C. This is the standard reference solution having a conductivity of
141.3 mS/m or 1413 umho/cm . Store this solution in a glass
stoppered Pyrex bottle.

Procedure :
(1) Calibration :

Rinse the conductivity cell with at least 3 portions of 0.01 N HCI
solution . Adjust the temperature of a 4™ portion to 25.0 + 0.1°C.
Measure the resistance of this portion , and note the exact
temperature corrected conductivity of the calibration solution with

the following equation :

Temperature corrected conductivity of 0.01 N KCl
(mS/m) = 141.3 mS/m

1+ 0.0191 (t-25)

or

Temperature corrected conductivity of 0.01 N KCl

(wmho/cm) = 1413 umho/cm

1+ 0.0191 (£-25)

After checking the units selector of the meter , adjust the cell

constant control to produce a reading of the calculated conductivity.

-6-
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(2) Conductivity measurement :

Rinse the cell with distilled water followed by a portion of the sample.
If possible, sample should be at a temperature of 25F 0.1 °C. If the
sample temperature is not 25°C, note the exact temperature. Make

reading on the conductivity of the sample .

Calculations:

Recalculate the conductivity of the sample at precisely 25°C with the

tollowing formula :

Conductivity of sample at 25 °C =
Conductivity reading (mS/m or pmho/cm)

1+ 0.0191 (t - 25)

Express the results in milli-Siemens per meter (mS/m) at an exact

temperature of 25°C.

Precautions:

(1) When electrodes are not being used always keep them in water.
(2) Always record the temperature and apply temperature correction.

(3) The final conductivity results mainly depend on the cell
calibration.

(4) Always use conductivity water for preparing standards .

(5) Conductivity measurements should be made on the spot or as
soon as possible.

(6) No chemical preservation of samples is permissible.

(7) Cells with platinum electrodes should be replatinized whenever
erratic readings are produced.
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References:

e USEPA “Methods For Chemical Analysis of Water and Wastes”, Ohio,
1983 (Method 120.1).

e  “Standard Methods for Examination of Water and Wastewater”, 19th
Edition, American Public Health Association, Washington 1995 (Method
2510 B).
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Temperature

(Thermometry)

Principle:

Temperature measurements may be made with any good mercury-
filled Celsius thermometer. As a minimum,the thermometer should
have a scale marked for every 0.1°C, with markings etched on the
capillary glass. The thermometer should have a minimal thermal

capacity to permit rapid equilibration.

Equipment:

Mercury thermometer, or thermophone, or thermistore.
Procedure:

(1) Make readings with the thermometer immersed in water long

enough to permit complete equilibration.
(2) Report results to the nearest 0.1°C or 1.0°C, depending on need.

(3) Depth temperature required for limnological studies may be

measured with a reversing thermometer.
Calculations:

Correct readings of reversing thermometers for changes due to
differences between temperature at reversal and temperature at time
of readings. Calculate as follows:

T=[(T-0) (T+V)] /K x 1+ [(T"-1) (T'+V_)] /K + L
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Where:

T = correction to be added algebraically to uncorrected reading.
T' = uncorrected reading at reversal.

t = temperature at which thermometer is read.

V, = volume of small bulb end of capillary up to 0°C.

o

K = constant depending on relative thermal expansion of mercury
and glass (‘usual value of K= 6100), and

L = calibration correction of thermometer depending on T

If series observations are made it is convenient to prepare

graphs for a thermometer to obtain T from any values of T' and t.

Precautions:

(1) Periodical check of the thermometer against a precision
thermometer certified by the National institute of Standards and
Technology (NIST).

(2) Metals case is used to prevent breakage during field operation.
References:

e USEPA “Methods For Chemical Analysis of Water and Wastes”, Ohio,
1983 (Method 170.1).

e  “Standard Methods for Examination of Water and Wastewater”, 19th
Edition, American Public Health Association, Washington 1995 (Method
2550 B).
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Dissolved Oxygen
(Visual Titrimetry)

Principle :

Iodometry (Winkler titration) , one of the analytical methods for DO
, 1s a precise and reliable titrimetric procedure . The analysis is based
on the addition of a divalent manganese solution to the sample in a
BOD glass-stoppered bottle , followed by strong alkali . The DO
present , rapidly oxidizes an equivalent amount of the dispersed
divalent manganous hydroxide to a higher oxidation state
(brownish/orange in color) . This brownish-orange color indicates
the presence of oxygen . In the presence of iodide and on subsequent
acidification , the higher manganese hydroxide revert to the divalent
state , while liberating an amount of iodine equivalent to the original
dissolved oxygen content of the sample . The iodine liberated is
titrated with a standard solution of sodium thiosulfate using starch as

an indicator .

Equipment :

(1) 300 ml calibrated bottles equipped with a narrow neck
and fitting ground-glass stoppers .

(2) Pipettes , burettes , and conical flasks .
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Reagents :

(1) Manganous sulfate solution : Dissolve 480 g

MnSO,.4H,0 , 400 g MnSO,.2H,0O , or 364 ¢ MnSO,.H,O in
distilled water . Filter and dilute to 1 liter . This manganous sulfate
solution should not give a color with starch when added to an

acidified solution of potassium iodide .

(2) Alkali-iodide-azide reagent : Dissolve 500 g NaOH (or

700 ¢ KOH) , and 135 g Nal , (or 150 g KI) in distilled water and
dilute to 1 liter . Add 10 g sodium azide (NaN; dissolved in 40 ml
distilled water) . Potassium and sodium salts may be used
interchangeably . This reagent should not give color with starch

solution when diluted and acidified .

(3) Sulfuric acid : Concentrated H,SO, . One milliliter is

equivalent to about 3 ml of alkali-iodide-azide reagent.

(4) Starch indicator : Make a smooth paste of 5 g soluble

starch in cold water and pour this into 1 liter boiling water with
constant stirring . Boil for one minute and allow to cool before use
.Use clear supernatant . Preserve with 1.25 g of salicylic acid or by

adding a few drops of toluene .

(5) Sodium thiosulfate stock solution (0.25 N): Dissolve 63 g of
sodium thiosulfate pentahydrate , Na,S,0,.5H,0 in 1 liter copper
free boiled and cooled distilled water . Add 5 ml chloroform or 2 g
NaOH as preservative .

(6) Potassium biiodate (0.0125 N) : Dissolve 0.8248 g of

potassium biiodate [KH(IO,),] , previously dried at about 120°C , in
distilled water and dilute to 1 liter. The solution is stable for a long
period if stored in glass-stoppered bottle .
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(7) Standard sodium thiosulfate titrant (0.025 N) : Dilute

the stock sodium thiosulfate solution to obtain 0.025 N ( 100 ml of
stock 0.25 N Na,S,0; diluted to 1000 ml with distilled water) .
Standardize this diluted solution daily . Pipette 20 ml of 0.0125 N
potassium iodate into a conical flask containing about 100 ml of
distilled water . Add 2 ml of concentrated H,SO, followed by about 2
g of potassium iodide solid . Titrate immediately against sodium
thiosulfate 0.025 N , using starch as indicator . Apply concentration
correction in the calculation. When the solutions are of equal
strength, 20 ml of 0.025 N Na,S,0;is consumed . If not, adjust the
thiosulfate solution to 0.025 N.

Procedure:

(1) Fill the bottle without turbulently exposing the sample to the air,

and put the appropriate stopper on .

(2) 1f the sample contains ferrous iron , add 0.7 ml of concentrated
H,SO,, followed by 1 ml of a 0.61% solution of potassium
permanganate (KMnO,) , and 1 ml of a 40% solution of potassium
flouride (KF) to the sample bottle , stopper and mix by inversion .
The amount of permanganate added should be just sufficient to
obtain a violet tinge that persists for 5 minutes . Remove the excess
permanganate by adding 0.5 to 1.0 ml of 2 % potassium oxalate
solution (K,C,0,) . Mix well and let stand in the dark for 10 minutes
to facilitate the reaction . Excess oxalate causes low results , therefore
add only an amount of oxalate that completely decolorizes the
potassium permanganate in the above mentioned period .After

applying this modification the usual method should be followed.

(3) As soon as possible , remove the stopper and add 2 ml manganese
sulfate followed by 2 ml alkali-iodide-azide reagent, while dipping the

separate pipettes a little below the surface.
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(4) Stopper carefully to exclude air bubbles and thoroughly mix the

contents. To attain this invert the bottle at least 15 times.

(5) Allow the precipitate to settle to the lower one-third of the bottle,
repeat the mixing and allow the precipitate to settle completely

leaving a clear supernant liquid.

(6) Add 2 ml of concentrated H,SO, immediately after removing the
stopper. Restopper, and mix by gentle inversion until all the
precipitate dissolves, if it does not, allow to stand for a few minutes

and repeat the mixing.

(7) Pipette 203 ml of sample for titration (3 ml extra to account for 4
ml or the reagents , manganous sulfate and alkali-iodide-azide added
to the 300 ml of sample) in a conical flask , and immediately titrate
the liberated iodine with the standard 0.025 N thiosulfate solution to
a pale yellow straw color. Add 2 ml starch solution (giving a blue
color). Continue the titration till the first disappearance of the blue
color. Disregard subsequent recoloration due to the catalytic effect of

nitrite or ferric salts.

Calculations :

The results are calculated according to :

DO, (mg/L) = ml of 0.025 N sodium thiosulfate consumed for

titration of 203 ml sample.

If the results are desired in milliliters of oxygen per liter at 0°C and
760 mm pressure, multiply mg/L DO by 0.698.
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Precautions :

(1) It must be remembered that iodine is volatile and therefore the
titration must be carried out as fast as possible and with the minimum

of exposure to the air .

(2) Don’t use synthetic detergents for washing the DO bottles .
Normally , the bottles are kept clean by the acidic iodine solution of
the winkler procedure and require no further treatment except
thorough rinsing with tap water. New bottles should be cleaned with
5 N sulfuric or hydrochloric acid and then rinsed thoroughly with tap

water .

(3) Before taking the sample , rinse the sample bottle with the

sample.

(4) The bottle should be completely filled with the sample. Remove
bubbles by tapping the neck of the bottle with the stopper.

(5) Fix the DO on the site by adding manganous sulfate and alkali-

iodide-azide solution, after the permanganate pretreatment, if needed.

(6) The titration should be carried out as expediously as possible and
with the minimum exposure to the air , so as to avoid any losses of

iodine during titration.

(7) Avoid errors due to carelessness in collecting the sample,

prolonging the completion of the test or due to any interference.

(8) Interference is caused by certain oxidizing agents which liberate
iodine from iodides , such as ozone , chlorine , ferric compounds,
manganese in tri or higher oxidation states , chromate, nitrate,

persulfate, peroxides, etc., and by certain reducing agents which
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reduce iodine to iodide (such as ferrous compounds, thiosulfate,
readily oxidizable organic matter, nitrite, etc.). Some organic
compounds hinder the settling of the precipitate , and some interfere
in the color of the starch endpoint . An oxygen meter may be used in

these cases.
References:

e USEPA “Methods For Chemical Analysis of Water and Wastes”,
Ohio, 1983 (Method 360.2).

o “Standard Methods for Examination of Water and Wastewater”,
19th Edition, American Public Health Association, Washington
1995 (Method [4500-O(C)]).
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Sampling

Sampling is in its simplest terms a collection of a portion of an
effluent or body of water to be analyzed and decisions taken about its
contents and methods of their removals in case of polluted and/or

contaminated water.

Sampling will be performed by the laboratories atfiliated to the
EEAA in order to check the compliance of variable sources
generating, domestic, industrial, agricultural and commercial liquid
wastes, to the limits stated by the different environmental laws
governing the different discharges of wastewater bodies. Non
compliance as indicated by analysis results will lead to legal

consequence to be filed by EEAA against the polluters.

Sampling should be carried out by EEAA laboratories staff in
presence of the representative of the point source responsible party,
L.e. assigned representative of the industrial facility by the
management of the facility, should be present while sampling the
effluent generated by the plant for the sake of proper legalities. In
order to verify his presence he should sign both the chain of custody
sheet and the analysis request form. This procedures will insure his

witnessing to the sampled water.

Representative samples of effluent is of major importance and
in case of inherently variable effluent a time composite sample must
be collected in order to judge the conformity of treatment units
performance or average loads of a final effluent with the laws and

standards.
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Sampling apparatus and technique should be selected and
adopted to best suit:
(1st) Physical conditions in the area being sampled.
(2nd) The objective of monitoring.
(3rd) The analysis to which the sample will be subjected.

Types of Samples :
Sample collection can be carried out in different ways, these are :
Grab Sample. This represents the quality of the sampled
effluent at the moment of sampling. This type of sampling should
be collected to test the compliance with the of treated industrial,

domestic, or any generated liquid waste to the executive regulations

at any time.
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Composite Sample. Where a portion of the wastewater
effluent is collected and analyzed to give the minimum and
maximum pollutional loads generated by the checked source. Also
it is necessary to calculate the penalties to be incurred by the

polluting party based on average loads.

Time Composite Sample. This can be prepared by collecting
and mixing an equal volume over a span of a full production day at
equal time intervals in a sampling container. All collected different
types of samples must be kept in an ice box having ice and salt or
trozen block’s of water in a tight plastic bag to maintain its low
temperature and insure ceasing its biodegradability changes before it
reaches the laboratory for analysis. The length of the time intervals
can vary from every five minutes to every two hours depending on
the frequency of change in the sampled effluent as judged by the
collector based on the inherent variability of the processes or sources
of pollution and/or contamination affecting the quality of the

effluent.

In order to satisty the legal requirements of confidence about
the extent of non compliance of the effluent normally changing, at
least three composite samples should not be complying. The samples
should be collected on different days of the week in order to show

the persistence in the level of deviation from the law.

Methods of Sampling

Sampling regardless of its type can be conducted by either one of the

tollowing ways :

Manual Sampling. Which evolves minimal cost and
equipment. But it should be carried with extra care in order not to
contaminate one sample by another specially if the first sample is

contaminated with excessive amounts of oil as it could linger in the
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sampling container and contaminate the following samples. The same
rule applies for samples collected for bacterial analysis where it is not

possible to collect the wastewater sample from a sterilized faucet.

Automatic Sampling. Automatic samplers can be useful in
case they are available and sources of energy to operate them are
accessible at the site of sampling they are more superior than manual
sampling, yet they need extra care in operating them, they are liable to
plugging, specially in case of waste water effluent with high content

of suspended solids. They also may need continuous supervision.
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Sampling Containers :

Sampling containers are either glass or plastic. But different
grades of each type are preferred in special sample’s determinants.
Glass is recommended for samples collected for trace organic
determinations, as plastics can leach out their additives which can
interfere with the results in this case. While glass is not recommended
at all for water samples collected for heavy metals determinations as

they tend to replace the sodium in the glass matrices.

A variety of factors affect the choice of containers and cap
material. These include resistance to breakage, size, weight,
interference with constituents, cost and availability. There are also
various procedures for cleaning and preparing bottles depending

upon the analyses to be performed on the sample.

Container Material. Two major types of container materials are

commonly used, plastic and glass. These types are shown in Table (1).

Table (1) Types of container materials

Glass Plastic
Kimax or Pyrex brand-borosilicate Conventional polyethylene
Vycor- generally Linear polyethylene
Ray-Sorbor law-Actinic- Generally lab ware Polypropylene
Corex-generally lab. Ware Polycarbonate
Rigid polyvinyl chloride
Teflon

All these materials have various advantages and disadvantages.
Kimax or Pyrex brand borosilicate glass is inert to most materials and
is recommended where glass containers are used. Conventional
polyethylene is to be used when plastic is acceptable because of
reasonable cost and less absorption of metal ions. The specific
situation will determine the use of glass or plastic. However, use glass
containers for pesticides, oil and grease, and other organics. Table (2)

summarizes the advantages of these materials.
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Table (2) Comparison of advantages and disadvantages of glass

and plastic containers

Borosilicate glass

Conventional

polyethylene

Interference with sample

except strong alkali

Inert to all constituents

Good for most constituents
except organic, oil and

grease
Weight Heavy Light
Resistance to breakage Very fragile Durable

space

Cleaning Easy to clean Some difficulty in removing
absorbed components

Sterilizable Yes In some instances

Space Takes up considerable Cubitainers- substantial

space savings during
extended field studies

Container Caps. There are two major types of plastic used in

container caps: polyethylene and backlite with liners. Polyethylene

caps are recommended for ease of cleaning unless oil and grease

analyses are to be performed. Caps with Teflon liners should be used

for pesticides and oil and grease samples. Silicon rubber material

should be avoided for trace metals because of zinc contaminations.

There are three liners types available and the

advantages/disadvantages are listed in Table (3).

Table (3) Comparison of cap liners

Liner type Advantages Disadvantages
Wax coated paper Generally applicable to most Must be inspected prior to
samples, inexpensive each because of deterioration.
Cannot be used with
organics.
Neoprene Same as wax coated paper Same as wax coated paper
Teflon Applicable for all analyses. High cost

Minimizes containers/sample
interaction
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Container Structure. Use a wide mouth container in most
instances. This structure will permit easy filling and sample removal.
It is also easily cleaned, quickly dried, and can be stored inverted. Use
a narrow neck bottle when interaction with the cap liner or outside
environment is to be minimized. Use a solvent cleaned glass

container for pesticides sample collection.

Disposable Containers. Use disposable containers when the
cost of cleaning is high. These containers should be precleaned and
sterile. The most commonly used disposable container of this type is
the molded polyethylene cubitainer shipped nested and sterile to the
buyer. However since their cubic shape and flexible sides make them
almost impossible to clean thoroughly, use these containers only

once.

Container Washing. The following procedure should be
followed to wash containers and caps for inorganic and general
parameters :

(1) Wash containers and caps with a non-phosphate detergent and
scrub strongly with a brush (if possible wash liners and caps
separately).

(2) Rinse with tap water, then distilled water.

(3) Invert to drain and dry.

(4) Visually inspect for any contamination prior to storage.

(5) If the container requires additional cleaning, rinse with a
chromic acid solution (35 ml saturated sodium dichromate
solution in 1 liter of sulfuric acid - this solution can be reused.
Then rinse with tab water an distilled water and dry as indicated

above.

-23.-



WWM-gtz saall Co pall 5 obaall o513l zzali (Al pubadll 5 Clisall) oaall Copall lie

Container Preparation:

For certain parameters, a special cleaning procedure is needed
to avoid adsorption or contamination due to interaction with
container walls. These procedures are outlined below :

Metals. If metals are to be analyzed, rinse the container with a
solution of one part nitric acid to four part water, then with distilled
water. If phosphorus is to be analyzed, rinse the container with a
solution of one part hydrochloric acid to one part water, followed by
distilled water. Treat the caps similarly.

Organics. If oil and grease or pesticides are to be analyzed,
rinse the sample container with methylene chloride followed by
acetone. The container should have been previously cleaned with

chromic acid solution. Treat the container caps similarly.

Sterilization. For microbiological analysis, sterilize the
container and its stoppet/cap by autoclaving at 121°C for 15 minutes

or by dry heat at 180°C for two hours. Heat-sensitive plastic bottles
may be sterilized with ethylene oxide at low temperature. Wrap
bottles in Kraft paper or cover with aluminum foil before sterilization
to protect against contamination. An acceptable for emergency or
tield use is sterilization of containers by boiling in water for 15
minutes.

Sample Holding Time :

Holding time is the time interval between collection and
analysis, in general, the shorter the time that elapses between
collection of a sample and its analysis, the more reliable will be the
analytical results. It is impossible to state exactly how mush time may
be allowed to elapse between collection of the sample, particular

analysis to be made, and the conditions of the storage.

For information purpose, however, data relating to holding
times for general and inorganic parameters were collected from

various literature sources and is tabulated in Annex 1.
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Sample Volume :

The volume of sample collected should be sufficient to
perform all the required analyses plus an additional amount to
provide for any quality control needs, split samples or repeat
examination. Although the volume of sample required depends on
the analyses to be performed, the amount required for a fairly
complete analyses is normally about 8 liters, (about 2 gallons.) The
laboratory receiving the sample should be consulted for any specific
volume requirements. Individual portions of a composite sample
should be at least 100 milliliters in order to minimize sampler solids

bias.

Sample Preservation :

Immediate analysis for the collected samples is the best way to
keep the integrity and qualitative presentation of the sample
constituents. In case the time lapsing between the sample collection
and analysis is not less than 2-6 hours, preservation may be

recommended.

Complete preservation of samples, either domestic sewage,
industrial wastes, or natural water, is practical impossibility.
Regardless of the nature of the sample, complete stability for every
constituent can never be achieved. At best, preservation techniques
can only retard the chemical and biological changes which can take
place in a sample after its collection from the parent source. To
maintain the integrity of the sample, appropriate selection of
containers, pre treatment of containers if necessary and the holding

times, form the integral part of the sample preservation program.
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Methods of preservation are relatively limited and are intended
generally to:

(1) Retard biological activity.

(2) Retard hydrolysis of chemical compounds and complexes.

(3) Reduce volatility of constituents.

Preservation methods are generally limited to chemical addition, pH
control, refrigeration, and freezing, combinations of these methods

are often used for sample preservation.

Chemical Addition. The most convenient preservative is a
chemical which can be added to a sample bottle prior to sampling.
When the sample is added, the preservative disperses immediately,
stabilizing the parameter (s) of concern for long periods of time.
When the preservative added interferes with other parameters being
measured, additional samples for those parameters must be collected.
For example, concentrated nitric acid added for the preservation of
some of the metals would interfere with BOD, so an additional

sample must be collected for BOD.

pH Control. pH control to preserve the sample is dependent
upon chemical addition. As an example, to keep metal ions in a
dissolved state, concentrated nitric acid is added to lower the pH to

less than 2.

Freezing. Freezing has been the subject of many preservation
studies. It is felt by some that freezing would be a method for
increasing the holding time and allowing collection of a single sample
for all analysis. However, the residue solids components (filterable
and non filterable) of the sample change with freezing. Therefore,
Return to equilibrium and then high speed homogenization is

necessary before any analysis can be run. This method may be
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acceptable for certain analysis but not as a general preservation

method.

Refrigeration. Refrigeration or icing has also been studied
with various results. This is a common method used in field work and
has no detrimental effect on sample composition. Although it does
not maintain integrity for all parameters, it does not interfere with any

analytical methods.

Preservation Guidelines. For industrial and point source
samples, the technition must use specific preservatives if the sample
cannot be analyzed immediately after collection. If preserved, the

analyses must be conducted within a specified time frame.

Alternative Preservation Methods. Alternative preservation
methods with different preservatives or storage conditions can be
used if its effectiveness can be demonstrated by supporting data
through preservation studies. Such preservation studies must specify:

(1) Type of water/waste water used as a sample in the

experiment.

(2) Type of containers used.

(3) Pre treatment of the container and the glassware used.

(4) Preservation methods used.

(5) Specific temperatures or temperature range used.

(6) Duration of storage.

(7) Stored in light or darkness.

(8) Quality control samples-spikes, duplicates.

(9) Blanks-controls.

(10) Number of samples analyzed, and results.

(11) Statistical analysis, precision and accuracy.
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Chain of Custody Procedures:

It is very important to insure the sample quality from the time
of sampling through transportation, analysis and data reporting. For
legal purposes the collected sample integrity should not be changed

or tampered with during any of the above mentioned steps.

All collected samples must be sealed in a manner to secure its
safe arrival without any interference to devalidate the results on
grounds of sample unrepresentativness due to intended changes, or
interference by other parties. The chain of custody should be clearly

stated in a form attached to each sample.
The following steps summarize the chain of custody :

Sample Labels. Gummed paper or self adhesive tapes can be
used to identify the following items:

(1st) Sample number.

(2nd) Date of sampling, and time of collection.

(3rd) Name of collector.

(4th) Site of sampling.

(5th) Sample preservative, if used.

Sample Seal. Use self adhesive tape to secure the cover
closure against any unauthorized tampering. The tape can be signed
by the collector to insure the sample security. The seal must be

attached in a way to reveal any opening or the cover.

Log Book. Prepare a bound log book to report all descriptive
information about the site of the sample collection, purpose of
sampling, nature of the source sampled (variable by time as in case of
industrial effluent), and if the sample is grab or composite. Field
contact person should be mentioned. In case of industrial and the

point source waste water effluent, it will be highly valuable to indicate
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suspected non complying ingredients. It is important to secure the

safety of log book.

Record. Fill out a chain of custody record for each different
sample or for a group of samples collected from the same source.
The record should cover the following items:

(1st) Sample number.

(2nd) Signature of the collector.

(3rd) Date : Time : Site :

(4th) Type of sampling.

(5th) Signature of person (s) involved in the chain of

possession and dates of possession.

Sample Analysis Request Sheet. Prepare a sheet comprising
the field parameters as pH, temp., turbidity, as well as the lab analysis

needed to be conducted on the sample.

Sample Delivery. Samples must be delivered to the analytical
laboratory within hours of its collection. The maximum allowed lapse
time 1s two (2) days under refrigeration and preserved for the

different needed analytical parameters.

Sample Receival. The receiving custodian of the sample in
the assigned analytical laboratory, should record the state of the
sample as received in the lab with respect to the integrity of the
sealing and should keep it in a refrigerator until analyzed by an
assigned analyst. As a quality control procedure for chemical analysis,
part of the sample should be kept in a deep freeze in case it is felt
there is a need to store it and conduct a new set of analysis as

indicated in the analysis request sheet.

Sample Assignment. The samples should be assigned to an
analyst for analysis and recording of the results. The analyst should

record all pertinent data, instrument readings for samples and
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standards as well as basic calculations leading to a final result in a log

data book, which should be under his personal control.

Preparation for the Field Trip:

(1) Prepare lists of the required equipment and materials.

(2) Ensute that all sample bottles have been cleaned in accordance with
standard procedures.

(3) Ensure that the laboratory has prepared the chemical reagents and
standards needed for the trip.

(4) Prepare checklist.

(5) Check and calibrate meters (for field measurements), pH, temp,
Specific conductivity, turbidity, dissolved oxygen.

(6) Complete the supplies of reagents (Dissolved O, determination and
chemical preservation).

(7) Obtain fresh buffer solutions (pH value of the buffer solution should

be close to values expected in the field).

(8) Obtain KClI solution for pH probes.

(9) Obtain road maps, station location description, sampling documents,
log sheet, sampling bottles, labels, samplers, preservatives, pipettes,
equipment manual, ........ etc.

(10) Obtain writing materials, extra rope and tool box.

(11) Obtain charging cords if the equipment has in field charging
capabilities.

(12) Obtain distilled water and clean beakers for pH, blanks and
buffer measurements.

(13) Obtain filtering apparatus if required.
(14) If micro biological sampling is to be done, obtain sterile bottles

and ice chest (ice chest are recommended for all sample storage).
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Collection and Handling of Ambient Water
Samples for Chemical Analysis

Ambient water could be classified into :
(1) Surface water/subsurface water of lakes, rivers, streams,
sea water, reservoirs.
(2) Sediments/deep waters.
(3) Underground watets.
(4) Run-off, floods.

Samplers and sampling apparatus recommended, depend on the
tollowing :

(1) Type of water and site.

(2) Parameters.

(3) Sampling frequency.

(4) Volume of the sample.

(5) Other factors (filtration, preservation, preparation,

procedures, transportation, ........ etc).

Reference factors depend on:
(1) Availability of spare patts.
(2) Calibration procedures.
(3) Maintenance.
(4) Availability of repairing.
(5) Field quality control,

In addition to standardized field procedures, field control requires the
submission of blank and duplicate samples, their functions are:
(1) To test the purity of chemical preservatives.
(2) To check for contamination, sample containers, filter
papers, filtering equipment or other equipment that are

used in sample collection and handling.
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(3) To detect other systematic and random errors occurring

from the time of sampling to the time of analysis.

Remark :

At least once at each sampling point, control samples for each
parameter being measured should be prepared by spiking a four-way
split of a single water sample with three different levels of the
parameter of interest within the concentration range capability of the
analytical method employed. The information gained from these
control samples is used to reveal any systematic errors or bias in the

analytical methodology, which is important in interpreting the data.
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Selection of Sample Volume :

This depends on:
(1) Type of parametets.
(2) Number of parameters.

(3) The analytical method.

(4) The expected concentrations of the parameters in the

watetr.

The sample volume should be specified by lab. technician. Sample
bottles are usually cleaned and provided by the lab.

Collecting surface water samples
(1) It is essential to ensure sample integrity from collection
to data reporting for control of sample flow.
(2) Use the chain of custody procedures as recommended by
the standard methods, it involves.
(3) Sample labels, sample seals, records, log books, and

analysis request sheet.
Types of Samples :

Grab Sample. Used when the source is fairly constant in
composition over a considerable period of time or over substantial

distances in all directions.

Composite Sample. A mixture of grab samples collected at
the same sampling point at different times. Used only for
components that remain unchanged under the conditions of
collection and preservation. Used for sampling sewage effluents and

wastes.
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Integrated Samples. Used in case of surface water (e.g. rivers,
streams, ....) that vary in composition across its width, depth. These

are mixtures of grab samples collected from different points.

Remark :

(1) Do not use the same sample for chemical,
bacteriological and microscopic examination because
the method of collection and handling are different.

(2) Sampling procedures as influenced by station

location and season.
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Sampling Methods and Equipment :

Sampling Procedures from Bridges, Abutments, and Boats

(1) Attach sufficient rope to permit the sampler to reach the required
maximum depth. The other end of the rope should be secured to a
permanent fixture on the bridge, abutment or boat.

(2) Ensure that all of the lines that are suspending the samples remain
in the vertical position to enable the accurate estimation of the
depth of sample.

(3) Weights may be added; the greater the stream velocity, the heavier
the weight required.

(4) Ensure keeping boat location by anchoring or the use of boats
motot.

(5) When sampling from a boat, take sample from upstream side.

(6) Ensure that sampling bottle not to be permitted to touch the
bottom of the river or lake to avoid contamination from stirred up
sediment. To avoid this, it is useful to predetermine the water
depth.

(7) Rinse the sample 3-4 times with the water to be sampled unless
the sampler contain a sterilized bottle or contain a preservative.

(8) Obtain the required sample volume for field tests, then repeat the
procedures to fill the remaining bottles.

(9) Carry out the required preservation procedures for each sample.

See details in preservation chapter.

Sampling Procedures from Shores, Stream Banks and Wharves

Remark :
(1) A sampling iron is often used in this case.
(2) In the case of very shallow streams (about 0.5 m), the
sample should be collected by hand, wading out if necessary,
facing upstream. Make sure not to contaminate the sample

with sediment, debris and other floating materials.
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Station Location :

(1) The filed investigator should locate all sampling station
accurately.

(2) It is important to take the sample at exactly the same
location each time.

(3) Accurate station location description must be prepared on
the first visit to every side, stakes, buoys or landmarks for

location description.
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Observation - Based Samples :

Filed investigators are responsible for observing any unusual
conditions which may indicate a need for additional water

samples.

Field Quality Assurance :
(1) Field quality assurance involves a setious of steps,
produced procedures and practices which must be
considered.

(2) Follow the instructions in the manual.
Prevention of Samples Contamination :

The field investigators must take the necessary precautions to

protect samples from contamination and deterioration.
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Collection and Handling of Industrial
Wastewater for Chemical Analysis

Background:

Industrial waste water varies significantly in pollution
characteristics. This chapter presents general guidelines and
considerations so that effective sampling programs can be established

for varied situation.

Objective of Sampling Program:
Regulatory:
Sampling of industrial waste water is required by regulatory

authorities to satisfy the environmental law requirement.
Process Control:

In addition sampling is performed within the plant to monitor
individual waste stream, as a check on the process efficiencies and to

compute material balances.
Research and Development:

The special need of each research and development project on
industrial waste treatment will dictate the sampling program. No
general guidelines can be given. Projects are normally conducts:

(1) To explore potential recovery from a given department or
unit process. Projects consider process modification and
study the economics of changes.

(2) To define factors influencing character of wastes from a
given department or unit process.

(3) To investigate and demonstrate variation in the character

and concentration of combined wastes.
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(4) To establish a sound basis for the treatment of residual
wastes.

Frequency of Sampling:

Established by Regulation:

Use permit requirement when compliance monitoring is the
objective. If the sampling frequency is not specified regulation,
sampling interval should be one hour or less, and if data is available
use statistical methods as a tool to determine the frequency of

sampling.

Use of Statistics:

Background data must be collected to determine mean and
variance. One of the following procedures can be used to obtain this
information (listed in order of preference) if it has not been
previously collected:

(1) Conduct a week long preliminary survey consisting of

hourly samples to characterize the system.

(2) Conduct one 24 hour survey taking hourly samples.
Analyze individual samples if batch dumps are suspected
any weekly pattern must be considered and samples taken
on the day of the greatest variation of the parameters of
interest.

(3) Obtain data from a plant with the same type of industrial
operation. However, where processes differ, take samples to
quantify the variation. After data collection, use production
figures to estimate extreme values, assuming a linear

operating relationship (which is not always the case).
Other Consideration:

Consider variable plant operation when determining frequency
(1) Seasonal operation.

(2) Less than 24 hour per day operation.
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(3) Special times during the day week.
(4) Any combination of the above.
When monitoring these types of operations, it is necessary to sample

during normal working shifts in the season of productive operation.

Location of Sampling Points:

Effluent Monitoring :

Regulatory permits are issued based on the quality of the final
discharge point of source before its mixing with any other sources.
Regulatory permits establish effluent monitoring points within a
plant. The permit may specify only the total plant discharge or a

specific discharge from a certain operation or operations.
Type of Sample :

The permit will specify the type of sample, grab or composite,
for effluent monitoring, but consider both types for in-plant
monitoring. Where in-plant data do not exist, conduct a preliminary
survey with production personnel of each unit process to determine
the chemical reactions, production variability, location of individual
waste streams and their potential chemical constituents in each waste
stream. After careful analysis of the unit process, select the
appropriate type of sample to be collected. Collect proportional
composite samples to determine the average amount of pollutant or
collect grab samples :

(1) If a batch discharge is to be characterized.

(2) If the flow is homogeneous and continuous with relatively
constant waste characteristics so a grab sample is
representative of the stream.

(3) When the extremes of flow and quality characteristics are

needed.
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(4) When one is sampling for a parameter requiting that the
entire sample be used for analysis with no interior transfers
of containers, e.g. oil and grease.

(5) When sampling for parameters which change character
rapidly such as dissolved gases or those which cannot be
held for a long length of time before analyses, e.g. bacteria

counts. Chlorine dissolved oxygen and sulfide.

-4] -



WWM-gtz saall Co pall 5 obaall o513l zzali (Al pubadll 5 Clisall) oaall Copall lie

Methods of Sampling:
Choose manual or automatic sampling depending upon which
method is best for the specific sampling program. Only trained

personal should be entrusted the task of sample collection.

Automatic Samplers. If an automatic sampler is to be used,
the actual type of sampler is determined by the constituents in the
waste water. If the variability of the waste water is not known or is
large, use a sampler containing a multiplex feature, which permits the
collection of a composite sample in a single container while collecting
one or several discrete sampling during a preset time interval. Once
the needed features can be selected. Available samplers point to avoid
problems when using automatic samplers in streams with a high

solids content.

Volume of Sample and Container Type. The volume of
sample to be taken is determined by the number of analyses to be
performed on the sample. If this has not been determined, a grab
sample volume, a minimum of one liter and an individual composite
volume of 100 milliliters should be taken. The container type is also

contingent upon the analysis to be run.

Preservation and Handling of Sampling. The preservation,
holding times and materials associated with sampling depends upon

the parameters to be analyzed. Reference should be made to Annex 1

Flow Measurements. Flow measurements techniques
adopted should be in relation to the sampling location, type of flow,
and other similar characteristics. Primary and secondary devices

should not be calibrated prior to taking flow measurements.
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Collection and Handling of Water Samples for
Bacteriological Analysis

Background

Fecal contamination from warm-blooded animals and
humanbeings is present in certain industrial effluents, urban and rural
run-off, and in municipal waste water. It can cause serious diseases
and other health problems in drinking water supplies and recreational,
agricultural, or processing waters used in the food, dairy and beverage
industries. Consequently, monitoring of water supplies, ambient water

effluent for compliance with bacterial limits is urgently needed.

To control pathogens discharged into different waters, selected
groups of microorganisms are monitored as indicators of the sanitary
quality of a stream or water supply. These include “total” bacteria
(Standard plate count), total coliform bacteria, fecal coliform bacteria,
and fecal streptococci. The pathogens Salmonella, Shigella, Giardia,
Pseudomonas, Klebsiella, Clostridium spp, and viruses are not
routinely tested because they are present in such small numbers that

the methodology is rather time-consuming and seldom quantitative.
Sample Bottle Preparation

Sample bottle must be resistant to sterilizing conditions and
the solvent action of water. Wide-mouth glass or heat -resistant
plastic bottles with screw-cap or ground glass stoppers may be used if
they can be sterilized without producing toxic materials. Capped
bottles must be equipped with neoprene rubber liners or other seal.
Before use, thoroughly clean bottles and closures with detergent.

Then rinse three times with a good quality laboratory reagent water.
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Dechlorinating and Chelating Agents

Use a dechlorinating agent in the sample bottle when water
and waste water sample containing residual chlorine are anticipated.
Add 0.1/ml of a 10 percent solution of sodium thiosulfate to each

125 ml (4/0z.) sample bottle prior to sterilization.

Use a chelating agent when waters are suspected of containing
more than 0.01 mg/L concentration of heavy metals such as coppet,
nickel, tetra-sodium salt (EDTA), to each 125 ml (4/0z) sample

bottle prior to sterilization.

Wrapping of Bottles :

Protect the tops and necks of glass-stopper bottles from
contamination by covering them with aluminum foil or Kraft paper

before sterilization. Screw cap closures do not require a cover.

Sterilization of Bottles :

Autoclave glass or heat resistant polypropylene plastic bottles
at 121°C for 15 minutes. Glassware may be sterilized in a hot air oven
at 170°C for 2 hours. Ethylene oxide gas sterilization is acceptable for
plastic containers which are not heat resistant. Before use of sample

bottles sterilized by gas, store overnight to allow the last traces of gas

to dissipate.

Sampling Methods and Equipment :

These methods are applicable for sampling potable water,
streams and rivers, recreational waters such as bathing beaches and
swimming pools, lakes and reservoirs, puplic water supplies, marine
and estuarine waters, Shellfish harvesting waters, and domestic and

industrial waste discharges.

- 44 -



WWM-gtz saall Co pall 5 obaall o513l zzali (Al pubadll 5 Clisall) oaall Copall lie

In no case should composite samples be collected for micro
biological examination. Data from individual samples show a range of
values which composite samples will not display. Individual results
give information about industrial process variations. Also, one or
more portions that make up a composite sample may contain toxic or

nutritive material and cause erroneous results.

Do not rinse bottle with sample, but fill it directly to within
2.5-5 cm (1-2 in) from the top to allow mixing of the sample before
analysis. Use cautions to avoid contaminating the sample with fingers,
gloves or other materials. Test any chlorinated sample for absence of

chlorine, to assure that the reagent was effective.

Completely identify the sampling site on a field log sheet, label and on

a chain of custody, if this is required.

Surface Sampling by Hand:

Collect a grab sample directly into a sample bottle prepared as
described previously. Remove the bottle top cover and closure and
protect them from contamination. Avoid touching the inside of the
closure. Grasp the bottle securely at the base with one hand and
plunge its mouth down into the water, avoiding surface scum.
Position the bottle towards the current flow and away from the hand
of the collector, the shore, the side of sampling platform, or boat.
The sampling depth should be 15 to 30 cm (6 to 12 inch) below the
water surface. If the water is static, an artificial current can be created
by moving the bottle horizontally in the direction it is pointed and
away from the sampler. Tip the bottle slightly upwards to allow air to
exit and the bottle to fill. After removal of the bottle from the stream,
tightly stopper and label the bottle.
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Surface and Well Sampling by Weighted Bottle Frame:

When sampling from a bridge or other structure above a body
of water, place the bottle in a weighted frame that holds the bottle
securely. Remove the cover and lower the device to the water. It is
preferable to use nylon rope which does not absorb water and will

not rot.

Swing the sampling device down stream, and then allow it to
drop into the water, while pulling on the rope so as to direct the
bottle upstream. Pull the sample device rapidly upstream and out of

the water, simulating the scooping motion of grab sampling platform.

Use a weighted sterilized sample bottle when sampling a well
that does not have pumping machinery. Avoid contaminating the
sample with surface scum or dislodged material from the sides of the

well.

Depth Sampling:

Several additional devices are needed for collection of depth
samples from lakes, reservoirs, estuaries and seas. These depth
samplers requite lowering the sample device and/or container to the
desired depth, then opening, filling, and closing the container and
returning the device to the surface. Although depth measurements are
best made with a pre-marked steel cable, the sample depths can be
determined by pre-measuring and making a nylon rope at intervals
with non smearing ink, paint, or fingernail polish. The following list
of depth samplers is not inclusive but can serve as a guide : The
ZoBell J-Z, the Niskin, the New York Dept. of Health, and the

Kemmerer samplers.
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Sediments and Sludge Sampling :

Microorganisms attach to particles and artifacts in water and
are found in large numbers in the bottom sediment and at interfaces
in any body of water. Sewage solids in treated domestic waste waters
and sludges contain very large numbers of microorganisms which
pass into receiving streams, lakes and oceans and then settle into the
bottom sediments. This is particular concern in the seas dumping
program because of the concentrated disposal of very large amounts
of sludge in selected sea dump sites. Microorganisms in these
materials are periodically released into the overlying waters as the

bottoms are disturbid.

Sediments and bottom materials are difficult to sample because
of the variable composition, size, density and shape of particles and
the lack of homogeneity. They vary from light, fluffy particles to
compacted high density, solid layers.

Sample Frequency and Site Selection :

Frequency of Sampling :

The frequency of sampling depends upon the type of pollution
that is to be measured. Cyclic pollution and its duration are measured
as frequently as practical immediately downstream from the source
and at less frequent time intervals than cyclic pollution. A common
approach for short term studies is to collect samples from each side
daily and advance the sampling intervals one hour during each 24

hour period to obtain data for a 7 to 10 day study.

Some standards require a minimum number of samples to be
collected each month. Other standards are less explicit and simply
indicated that the geometric mean coliform density shall not exceed a

certain level each month, with no more than 10%, 20%, etc of
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samples exceeding a certain value. Where the number of samples
required is undetermined, a sufficient number should be collected to

measure the variations in conditions.

Raw Water Supplies:

Reservoirs and lakes used as water supplies are sampled at
inlets, other possible sources of pollution, the draw off point, the
quarter point intervals around the draw off point, at about the same

depth, and about the same depth, and the reservoir outline.

Stream Sampling:

the objectives of the initial survey dictate the locations,
trequency and number of samples to be collected. The Egyptian Law

gives standard to be met after pollution point source discharge.

Selection of sampling sites. A typical stream sampling
program includes sampling location upstream of the area of concern,
upstream and downstream of waste discharges, upstream ad
downstream from a tributary. Downstream sites should be located far
enough below entry of discharge or tributary to allow through mixing.
For more complex situations, where several waste discharges are
involved, sampling includes sites upstream and downstream from the
combined discharge area and samples taken directly from each
industrial or municipal waste discharge. Using available
bacteriological, chemical and discharge rate data, the contribution of

each pollution source can be determined.

Small Streams. Should be sampled at background stations
upstream of the pollution sources and at station downstream from
pollution sources. Additional sampling sites should be located
downstream to delineate the zones of pollution. Avoid sampling areas

where stagnation may occur (backwater of a tributary) and areas
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located near the inside bank of a curve in the stream which may not

be representative at the main channel.

Large Streams and Rivers. Large screams are usually not well
mixed laterally for long distances downstream from the pollution
sources. Sampling sites below point source pollution should be
established to provide desired downstream travel time and dispersal
as determined by flow rate measurements. Particular care must be
taken to establish the proper sampling points at: The upper reach
control station, non-point sources of pollution, waste discharges as
they enter the stream, quarter-point samples below the pollution
sources to detect channeling, tributaries, and down stream from
tributaries after mixing. Occasionally, depth samples are necessary to

determine vertical mixing patterns.
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Preservation and Transit of Samples.

The adherence to sample preservation and holding time limits
is critical to the production of valid data. Samples exceeding the limits

should not be analyzed. Observe the following rules :

Storage Temperature and Handling Conditions.
Bacteriological samples should be iced or refrigerated at a
temperature of 1 to 4°C during transit to the laboratory. Insulated
containers are preferable to assure proper maintenance of storage
temperature. Care should be taken that samples bottle tops are not

immersed in water during transit or storage.

Holding Time Limitations. Although samples should be
examined as soon as possible after collection, they should not be held
longer than six hours between collection and initiation of analysis.
This limit is applied to fresh waters, sea waters, and shelfish - bed
waters. The exception is water supply samples mailed in from water
treatment systems. Current drinking water regulation permit these
samples to be held up to 30 hours.

Although a holding time of six hours is permitted for sewage samples,
organically rich wastes and marine waters are particularly susceptible
to rapid bacterial increase or die-away, should be held for the shortest

time possible, to minimize change.

If the specified holding time limits cannot be observed, the

following alternatives should be considered:

Temporary Field Laboratories. In situations where it is
impossible to meet the 6 hour maximum holding time between
collection and processing of samples, consider the use of temporary

field laboratories located near the collection site.
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Delay Incubation Procedure. If sampling and transit conditions
require more than 6 hours, and the use of field laboratories is
impossible, consider the delayed incubation procedure for total-and

tecal- coliforms and fecal streptococci.

Puplic Transportation. Occasionally, commercial forms of
transit such as aitlines, buslines, or couriers are used to transport
samples contained in ice chests to the laboratory. These should be
considered only when storage time, temp. requirements and the

proper disposition of the samples can be assured.
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Collection and Handling of Water Samples for

Biological Examination

Plankton is a term refers to those microscopic aquatic forms plankton
is divided into Phytoplankton and and Zooplankton.
(Plant) Phytoplankton : Microscopic algae and bacteria.

(Animal) Zooplankton : Protozoa.

General Consideration :

(1) Locate sampling station as near as possible to those
selected for chemical and bacteriological sampling to ensure
maximum correction of findings.

(2) Establish a sufficient number of station in as many location
as necessary to define adequately the kinds and quantities
plankton in the waters studied.

(3) In stream and river work, locate stations upstream and
down stream from suspected pollution sources.

(4) If possible locate stations on both sides of the rivers
because lateral mixing river water may not accur for great
distance downstream.

(5) In rivers that are mixed vertically and hotizontally, measure
plankton population by examining periodic samples
collected at midstream 0.5-1 meter below the surface.

(6) In shallow areas of 2-3 meters depth, subsurface samples
collected at 0.5-1 meter usually are enough in deeper areas
collect samples at regular depth intervals.

(7) Collection off-shore marrine samples at intervals of 3m or
more throughout the euphonic zone and to the botton if
zooplankton are to be included.

(8) Samples ate usually referred to as :

(1st) Surface.
(2nd) Depth (Subsurface).
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Collection and Handling of Water Samples for

Radioactivity Examination

General Consideration :

(1) Because a radioactive element often is present in
submicrogram quantities, a significant fraction may be lost
by adsorption on the surface of the containers.

(2) Radionuclide may be largely or wholly adsorbed on the
surface of the suspended particles.

(3) The adsorption of large fractions will cause a loss of
radioactivity and possible contamination of subsequent
samples collection in inadequately cleaned containers.

(4) Use containers of plastic (polyethylene or equivalent) or
glass, except for tritium samples (use glass only).

(5) Sample container vary in size from 0.5 L to 18 L,

depending on the required analysis.
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Annex (1)
Summary of Sampling and Handling Requirements.
Minimum Maximum
L. . Sample . storage
Determination Container Sample Preservation
. Type Recommended
Size, mL
Regulatory
P,G (B) 100 g Refrigerate 24h/14d
Alkalinity P,G 200 g Refrigerate 24h/14d
BOD P,G 1000 g Refrigerate 6h/48d
Boron P 100 2., Non required 28 d/6 months
Bromide P,G 100 2,c, Non required 28d/28 d
Carbon organic, Analyze immediately | 28 d/28 d
total or refrigerate & add
G 100 &6 H3PO4gor HySO4, to
pH<2.
Carbon dioxide P,G, 100 g Analyze immediately | Stat /N.S.
COD Analyze as soon as 7d/28d
P,G, 100 g, possible or add H2SO4
to pH<2, Refrigerate
Chloride P,G, 50 2,C, None required 28 d
Chotine, residual P,G, 500 g Analyze immediately 0.5 h/stat
Chlorine dioxide PG, 500 g Analyze immediately | 0.5 h/N.S.
Chlorophyll P,G, 500 g,.c 30 d in dark 30 d/N.S.
Color P,G, 500 g,c Refrigerate 48h/48 h
Conductivity P,G, 500 g,c Refrigerate 28d/28 d
Cyanide, total Add NaOH to 24h/14d,24h
P,G, 500 g, pH>12, refrigerate in | if sulfide present
dark
Cyanide, Add 100mg stat/14 d,24 h if
amenable to P,G, 500 g,c NazS;03/L sulfide present
chlorination
Fluoride P 300 g,c Non required 28 d/28d
Hardness PG 100 o Add HNOs to pH<2 | 6 months/6
months
Todine P,G, 500 g, Analyze immediately 0.5h/N.S.
Metals, general Refrigerate for 6 months / 6
dissolved metals filter | months
P@), GA) S00 & immediately, add
HNO:s to pH>2
Chromium (VI), Refrigerate 24h/24h
copper by PA), G(A) 300 g
colorimelry
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Maximum
Minimum
L. . Sample . storage
Determination Container Sample Preservation
. Type Recommended
Size, mL
Regulatory
Mercury Add HNO; to 28d/28d
P(A),G(A) 500 g,c pH<2, 4°C
Refrigerate
Ammonia- Analyze as soon | 7d/28d
nitrogen as possible or
P,G 500 g, add H,SO,
pH<2,
refrigerate
Nitrate-nitrogen Analyze as soon | 48 h/48h (28 d
PG 100 g,c as possible or, for chlorinated
refrigerate samples)
Nitrate + nitrite Add H,SO, to none/28 d
P,G, 200 g,c, pH<2,
Refrigerate
Nitrite-nitrogen Analyze as soon | None/48 h
PG 100 g,c, as possible or,
refrigerate
Organic Refrigerate, add | 7d/28d
: : PG, 100 g,
Kjeldahi H,SO, to pH<2
Odor Analyze as soon | 6 h/N.S.
G 500 g as possible,
refrigerate
Oil & grease G, wide Add HCl to 28d/28d
mouth 1000 2,c pH<2,
claibrated refrigerate
Organic
compounds
MBAS P.G, 250 2,c Refrigerate 48 h
Pesticides Refrigerate, add | 7 d/7 d until
1000 mg extraction, 40 d
G(s), TFE . .
) 1000 g, ascorbic acid/L, | after extraction.
-lined cap ) )
if residual
chlorine present
Phenols P.G, 500 g,c Refrigerate, add | 28 d
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H,SO, to pH<2.
Organics Refrigerate, add | 7d/14 d
purgeables HCI to pH<2,
G,TFE - add 1000 mg
] 2x40 g o
lined cap ascorbic acid/L
if residual
chlorine present
Oxygen, Analyze 0.5 h/stat
dissolved i diatel 8h/8h
ssolve G.BOD n'lme. ately /
by electrode 300 g Titration may be
) bottle
by Winkler delayed after
titration acidification
Ozone Analyze 0.5h/N.S.
G 1000 g . _
immediately
H Analyz 2 h/stat.
P G 50 g | /st
immediately
Phosphate for dissolved 48 h/N.S.
phosphate filter
G(A) 100 g ] _
immediately,
refrigerate
Salinity Analyze 6 months/N.S.
G,wax seal 240 g immediately or
use wax seal
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Minimum Maximum
L . Sample . storage
Determination | Container Sample Preservation
Size, mL Type Recommende
d Regulatory

Silica P 200 g.c Refrigerate, 28 d/28d

do not freeze
Sludge digester G, gas - g N.S.
gas bottle
Solids p,G 200 g.c Refrigerate 7d/2-7d, see

cited reference

Sulfate P.G 100 g.c, Refrigerate 28 d/28d
Sulfide P,G 100 2,c, Refrigerate, 28d/7d

add NH,OH

to pH>9
Taste G 500 g Analyze as 24 h/N.S.

soon as

possible,

refrigerate
Temperature P,G - g Analyze stat/stat

immediately
Turbidity P,G 100 g,c Analyze same

day, store in

dark up to 24

h, refrigerate.
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Types of Samples

Grab Sample:

This represents the quality of the sampled
effluent at the moment of sampling. This type of
sampling should be collected to test the
compliance with the of treated industrial,
domestic, or any generated liquid waste to the
executive regulations at any time.

Seite AV
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Composite Samples

Samples will be composited directly into the sample
bottles and collected sequentially. Between
composite aliquots, bottles will be kept in a cooler
with ice, to reach and maintain a sample temperature

of 4 °C *2 °C. The time of the initial

Seite AA
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Composite Samples

portion of the composite, composite intervals, and
the final compositing time will be noted in the field
logbook or data sheets. The sample time listed on the
Chain-of- Custody or Transmission Form and the
sample bottle will be the time of the final sample

composite portion.

Four types of composite samples are listed below:

1. Time Composite (TC) - a sample comprised of a varying number of
discrete samples (aliquots) collected at equal time intervals during the
compositing period. The TC sample is typically used to sample

wastewater or streams.

2. Flow Proportioned Composite (FPC) - a sample collected proportional
to the flow during the compositing period by either a time-
varying/constant volume (TVCV) or time constant/varying volume
(TCVV) method. The TVCV method is typically used with automatic
samplers that are paced by a flow meter. The TCVV method is a manual
method that individually proportions a series of discretely collected

aliquots. The FPC is typically used when sampling wastewater.

0
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3. Areal Composite - sample composited from individual, equal
aliquots collected on an areal or horizontal cross-sectional basis. Each
aliquot is collected in an identical manner. An example is a sediment

sample composited from quarter-points of a stream.

4. Vertical Composite - a sample composited from individual, equal
aliquots collected from a vertical cross section. Each aliquot is collected
in an identical manner. Examples include vertical profiles in lakes and

estuaries.

Partoer for the Future
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Methods of Sampling
Sampling regardless of its type can be conducted by either one of the

following ways :

Manual Sampling.

Which evolves minimal cost and equipment. But it should be carried
with extra care in order not to contaminate one sample by another
specially if the first sample is contaminated with excessive amounts of
oil as it could linger in the sampling container and contaminate the
following samples. The same rule applies for samples collected for
bacterial analysis where it is not possible to collect the wastewater

sample from a sterilized faucet.

A
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Automatic Sampling.

Automatic samplers can be useful in case they are available and sources of
energy to operate them are accessible at the site of sampling they are more
superior than manual sampling, yet they need extra care in operating
them, they are liable to plugging, specially in case of waste water effluent
with high content of suspended solids. They also may need continuous

supervision.

g t Z Parte o h ot

Sampling Containers :

These are either glass or plastic. But different grades of each type
are preferred in special sample’s determinants. Glass is recommended
for samples collected for trace organic determinations, as plastics can
leach out their additives which can interfere with the results in this case.
While glass is not recommended at all for water samples collected for
heavy metals determinations as they tend to replace the sodium in the
glass matrices. A variety of factors affect the choice of containers and cap
material. These include resistance to breakage, size, weight, interference
with constituents, cost and availability. There are also various procedures
for cleaning and preparing bottles depending upon the analyses to be

performed on the sample.
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Container Material.
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Two major types of container materials are commonly used, plastic and glass

Glass

Plastic

Kimax or Pyrex brand-borosilicate

Conventional polyethylene

Vycor- generally Linear polyethylene
Ray-Sorbor law-Actinic- Generally lab ware | Polypropylene
Corex-generally lab. Ware Polycarbonate
Rigid polyvinyl chloride
Teflon

Scite 10
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All these materials have various advantages and disadvantages.

Kimax or Pyrex brand borosilicate glass is inert to most

materials and is recommended where glass containers are used.

Conventional polyethylene is to be used when plastic is

acceptable because of reasonable cost and less absorption of

metal ions. The specific situation will determine the use of

glass or plastic. However, use glass containers for pesticides,

oil and grease, and other organics.

A



g L7 e

Comparison of advantages and
disadvantages of glass and plastic containers

Borosilicate glass

Conventional polyethylene

Interference with sample

Inert to all constituents
except strong alkali

Good for most constituents
except organic, oil and
grease

Weight

Heavy

Light

Resistance to breakage

Very fragile

Dutrable

space

Cleaning Easy to clean Some difficulty in removing
absorbed components

Sterilizable Yes In some instances

Space Takes up considerable |Cubitainers- substantial

space savings during
extended field studies

g L7 e

Container Caps.

Seite 1V

There are two major types of plastic used in container

caps: polyethylene and backlite with liners. Polyethylene

caps are recommended for ease of cleaning unless oil and

grease analyses are to be performed. Caps with Teflon

liners should be used for pesticides and oil and grease

samples. Silicon rubber material should be avoided for

trace metals because of zinc contaminations.

€9
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Liner type Advantages Disadvantages

Must be inspected prior to
Generally applicable to most each because of

samples, inexpensive deterioration. Cannot be
used with organics.

Wax coated paper

Neoprene Same as wax coated paper Same as wax coated paper

Applicable for all analyses.
Teflon Minimizes containets/sample High cost
interaction

Purtoe for te o
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Container Structure

Use a wide mouth container in most instances. This structure
will permit easy filling and sample removal. It is also easily
cleaned, quickly dried, and can be stored inverted. Use a
narrow neck bottle when interaction with the cap liner or
outside environment is to be minimized. Use a solvent cleaned

glass container for pesticides sample collection



Disposable Containers

Use disposable containers when the cost of cleaning is high.
These containers should be precleaned and sterile. The most
commonly used disposable container of this type is the
molded polyethylene cubitainer shipped nested and sterile to
the buyer. However since their cubic shape and flexible
sides make them almost impossible to clean thoroughly, use

these containers only once.

Container Washing

Containers and caps for inorganic and general parameters :
*Wash containers and caps with a non-phosphate detergent and
scrub strongly with a brush (if possible wash liners and caps
separately).

*Rinse with tap water, then distilled water.
*Invert to drain and dry.
*Visually inspect for any contamination prior to storage.

°If the container requires additional cleaning, rinse with a chromic
acid solution (35 ml saturated sodium dichromate solution in 1 liter
of sulfuric acid - this solution can be reused. Then rinse with tab

water an distilled water and dry as indicated above.

o)



Container Preparation:
For certain parameters, a special cleaning procedure is
needed to avoid adsorption or contamination due to
interaction with container walls. These procedures are

outlined below :

* Metals. If metals are to be analyzed, rinse the container with a
solution of one part nitric acid to four part water, then with
distilled water. If phosphorus is to be analyzed, rinse the
container with a solution of one part hydrochloric acid to one

part water, followed by distilled water. Treat the caps similarly.

Organics.

If oil and grease or pesticides are to be analyzed, rinse the sample container
with methylene chloride followed by acetone. The container should have
been previously cleaned with chromic acid solution. Treat the container
caps similarly.

Sterilization.

For microbiological analysis, sterilize the container and its stoppet/cap by
autoclaving at 121°C for 15 minutes ot by dry heat at 180°C for two hours.
Heat-sensitive plastic bottles may be sterilized with ethylene oxide at low
temperature. Wrap bottles in Kraft paper or cover with aluminum foil before
sterilization to protect against contamination. An acceptable for emergency

or field use is sterilization of containers by boiling in water for 15 minutes.
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Sample Holding Time :

Holding time is the time interval between collection and
analysis, in general, the shorter the time that elapses between
collection of a sample and its analysis, the more reliable will
be the analytical results. It is impossible to state exactly how
mush time may be allowed to elapse between collection of
the sample, particular analysis to be made, and the conditions

of the storage.

th Parte o h ot

Sample Volume

The volume of sample collected should be sufficient to
petform all the required analyses plus an additional amount to
provide for any quality control needs, split samples or repeat
examination. Although the volume of sample required depends
on the analyses to be performed, the amount required for a fairly
complete analyses is normally about 8 liters, (about 2 gallons.)
The laboratory receiving the sample should be consulted for any
specific volume requirements. Individual portions of a composite

sample should be at least 100 milliliters in order to minimize

samﬁler solids bias.
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Sample Preservation :

Immediate analysis for the collected samples is the best
way to keep the integrity and qualitative presentation of the
sample constituents. In case the time lapsing between the
sample collection and analysis is not less than 2-6 hours,

preservation may be recommended.

Seite )+ Y
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Complete preservation of samples, either domestic sewage,
industrial wastes, or natural water, is practical impossibility.
Regardless of the nature of the sample, complete stability for
every constituent can never be achieved. At best, preservation
techniques can only retard the chemical and biological changes
which can take place in a sample after its collection from the
parent source. To maintain the integrity of the sample,
appropriate selection of containers, pre treatment of containers
if necessary and the holding times, form the integral part of the

sample preservation program.
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* Methods of preservation are relatively limited and

are intended generally to:

1)Retard biological activity.
2)Retard hydrolysis of chemical compounds and complexes.

3)Reduce volatility of constituents.

Seite )+ 4
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Preservation methods are generally limited to:

1) chemical addition,
2) pH control,
3)refrigeration, and

4) freezing.

Combinations of these methods are often used for sample

preservation.
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Chemical Addition.

The most convenient preservative is a chemical which can
be added to a sample bottle prior to sampling. When the sample
is added, the preservative disperses immediately, stabilizing the
parameter (s) of concern for long periods of time. When the
preservative added interferes with other parameters being
measured, additional samples for those parameters must be
collected. For example, concentrated nitric acid added for the
preservation of some of the metals would interfere with BOD, so

an additional sample must be collected for BOD.

Seite V)
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pH Control. pH control to preserve the sample is dependent

upon chemical addition. As an example, to keep metal ions in a dissolved

state, concentrated nitric acid is added to lower the pH to less than 2.

Freezing. Freezing has been the subject of many preservation
studies. It is felt by some that freezing would be a method for increasing
the holding time and allowing collection of a single sample for all analysis.
However, the residue solids components (filterable and non filterable) of
the sample change with freezing. Therefore, Return to equilibrium and
then high speed homogenization is necessary before any analysis can be
run. This method may be acceptable for certain analysis but not as a

general preservation method.

Seite V) Y
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Refrigeration.

Refrigeration or icing has also been studied with various
results. This is a common method used in field work and has
no detrimental effect on sample composition. Although it
does not maintain integrity for all parameters, it does not

interfere with any analytical methods.

Seite V)Y

Alternative Preservation Methods

Alternative preservation methods with different preservatives or
storage conditions can be used if its effectiveness can be
demonstrated by supporting data through preservation studies.
Such preservation studies must specify :
* Type of water/waste water used as a sample in the
experiment.

* Type of containers used.

ov



* Pre treatment of the container and the glassware used.
* Preservation methods used.

* Specific temperatures or temperature range used.

* Duration of storage.

* Stored in light or darkness.

* Quality control samples-spikes, duplicates.

* Blanks-controls.

* Number of samples analyzed, and results.

* Statistical analysis, precision and accuracy.

Seite V) °

Chain of Custody Procedures :

It is very important to insure the sample quality from the time of
sampling through transportation, analysis and data reporting. For
legal purposes the collected sample integrity should not be changed

or tampered with during any of the above mentioned steps.

All collected samples must be sealed in a manner to secure its safe
arrival without any interference to devalidate the results on grounds
of sample unrepresentativness due to intended changes, or
interference by other parties. The chain of custody should be clearly

stated in a form attached to each sample.

oA
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Sample Labels.
Gummed paper or self adhesive tapes can be used to identify

the following items:

*Sample number.

*Date of sampling, and time of collection.
*Name of collector.

*Site of sampling.

*Sample preservative, if used.

Seite V)V
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Sample Seal.

Use self adhesive tape to secure the cover closure against any unauthorized
tampering. The tape can be signed by the collector to insure the sample
security. The seal must be attached in a way to reveal any opening or the

cover.

Log Book.

Prepare a bound log book to report all descriptive information about the site
of the sample collection, purpose of sampling, nature of the source sampled
(variable by time as in case of industrial effluent), and if the sample is grab
or composite. Field contact person should be mentioned. In case of
industrial and the point source waste water effluent, it will be highly valuable
to indicate suspected non complying ingredients. It is important to secure
the safety of log book.

094
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Record.

Fill out a chain of custody record for each different sample or for a group
of samples collected from the same source. The record should cover the

following items :
* Sample number.
* Signature of the collector.
* Date: Time : Site :
* Type of sampling.

* Signature of person (s) involved .

Seite 1) 4
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Sample Analysis Request Sheet.

Prepare a sheet comprising the field parameters as pH, temp., turbidity,

as well as the lab analysis needed to be conducted on the sample.

Sample Delivery.

Samples must be delivered to the analytical laboratory within hours of its
collection. The maximum allowed lapse time is two (2) days under
refrigeration and preserved for the different needed analytical

parameters.
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1. Sample Receiving.

The receiving custodian of the sample in the assigned
analytical laboratory, should record the state of the sample
as received in the lab with respect to the integrity of the
sealing and should keep it in a refrigerator until analyzed by
an assigned analyst. As a quality control procedure for
chemical analysis, part of the sample should be keptin a
deep freezer in case it is felt there is a need to store it and
conduct a new set of analysis as indicated in the analysis

request sheet.

Seite ) )
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2. Sample Assignment.

The samples should be assigned to an analyst for analysis and
recording of the results. The analyst should record all
pertinent data, instrument readings for samples and
standards as well as basic calculations leading to a final
result in a log data book, which should be under his

personal control

Seite ) YY
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Quality Control Requirements:

Quality Control measures in the field include but are not limited

to:
* Proper cleaning of sample containers and sampling equipment,

* Maintenance, cleaning and calibration of field equipment/ kits

per the manufacturer’s and/or laboratory’s specifications.

Seite )YV

* Use of chemical reagents and standard reference materials

prior to expiration dates,
* Proper field sample collection and analysis techniques,
* Correct sample labeling and data entry,
* Proper sample handling and shipping or transport techniques,

* One field duplicate per set of 10 samples (minimum of 1).

1y
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Quality Control in laboratories includes the following:

* Laboratory instrumentation calibrated with the analytical

procedure,

* Laboratory instrumentation maintained in accordance with the

instrument manufacturer’s specifications.

Seite ) Yo
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* Method Blanks, Matrix spike/matrix spike duplicates, sample
duplicates, etc.

* Laboratory data verification and validation prior to sending data

results.

A Water staff member shall perform the field data verification
and validation, and reviews the laboratory reports. The Water
staff reviews these data to ensure that the required QA/QC
measurement criteria have been met. If a QA or QC concern is

identified in the review process.
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Instrument/Equipment Testing, Inspection and Maintenance

Requirements

* Water staff in each lab will ensure that instruments and kits are in

good working order.

* Prior to a sampling event, all sampling instruments and equipment
will be tested and inspected in accordance with manufacturers’

specifications.

Seite )YV
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* All standard reference materials and kit chemicals will be inspected

to ensure that expiration dates have not been exceeded.

* For each sampling event, the water staff member will document on
the Checklist that required testing, inspection and maintenance

have been performed.

Seite VYA
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Instrument Calibration and Frequency

* Field instruments will be calibrated according to the

manufacturer's instructions prior to using the instruments.

For example :
pH meters will be calibrated according to the manufacturer’s

specifications using pH buffers at 4.0, 10.0 and mid-range.

Seite ) ¥4
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* If equipment and/or kits require calibration immediately prior
to the sampling event, the calibration dates will be noted on

the Checklist.

* When field instruments require only periodic calibration, the
record of this calibration will be kept with the specific
instrument. Water Program staff in each office will ensure that

instruments are calibrated correctly.

* The laboratory will follow the calibration procedures found in

the laboratory’s Standard Operating Procedures (SOPs).

10
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Quality control samples are collected during field studies for
various purposes which includethe isolation of site effects
(control samples), define background conditions
(background sample), or evaluate field/laboratory variability
(spikes and blanks, trip blanks, duplicate, split samples).

Seite )Y

Control Sample: a discrete grab sample collected to isolate a source of
contamination. Isolation of a source may require the collection of both an
upstream sample at a location where the medium being studied is unaffected
by the site being studied, and a downstream control which could be affected

by contaminants contributed from the site under study.

Background Sample: a sample (usually a grab sample) collected from an
area, water body, or site similar to the one being studied, but located in an

area known or thought to be free from pollutants of concern.

Seite VY'Y
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Type Description

Multiple samples are collected from the environment at the same

Replicate samples time and place, using the same method.

One sample collected from the environment is divided into two or

Split samples more equivalent parts. May be done in field or at lab.

Measured amounts of analytes are added to known volumes of
Spiked samples sample. Analyses are compared to those of unspiked sample,
identically treated.

Measured amounts of surrogate compounds are added to known

Surrogate-spiked samples volume of sample.

A known concentration of analyte(s) is added to a matrix
Synthetic samples (commonly source water; occasionally a synthetic matrix such as
seawater).

An actual environmental sample in which the “true” concentration
Reference samples of analytes is known, through multiple analyses by multiple
laboratories, using multiple methods.

Seite VY'Y

Type Description
A portion of the water that is used as the source of all
Source water blank blanks, and as the matrix for all QC samples, is
analyzed.
Field Source water in taken to the sampling site and, as
nearly as possible sampled, preserved, and bottled in
blank the same way as the environmental samples.

A sample container of source water is exposed to the

Ambient atmosphere 4 .
atmosphere at the sampling site for the same amount

blank of time required to handle a sample.

Equi " A source water sample is passed through the sampling,
quipmen splitting, or filtration equipment, then bottled and '

blank preserved like a sample and sent to the lab.

A source water sample that has been preserved exactly
as the environmental samples, is analyzed.

Preservation blank
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Type Description

A sample of source water, preserved and contained
identically to the samples, is shipped with

environmental samples.

Trip blank
A source of water sample is prepared at the
laboratory, and analyzed along with the
environmental samples.
Laboratory blank P

Purtoe for te o
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Minimum
Method Reporting |Accurac: Holdi
Parameter Detection porting Y| Preservation | Volume | Container ng
Limit |(% Rec.) .
Limit Time
(mg/L)
Bacteria, (total
fecal coliform) | LFC/100 |1FC/100 |\ (o 03a | 100 mi | Sterile 6
ml ml plastic | Hours
Biological Oxygen
Demand (BODY5) . 48
2mg/L | 2mg/L | 80-120 4°C 1L Plastic
Hours
Chemical Oxygen
Demand (COD) Analyze
Lab immediately 28
Control | 5mg/L 85-115 or add 125 ml | Plastic d
Chart H2504 to s
pH<2
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Minimum
s Reporting | Accurac Holdin,
U
Parameter |Detection P L. g N Preservation | Volume | Container . g
. Limit (% Rec.) Time
Limit
(mg/L)
Chlorine, Total Do in
0.1 L| 01 L NA N/A NA NA
residual mg/ mg/ / the field
Dissolved 0.05 Do in
0.05 L | 85-115 N/A 300 ml | Plasti
Oxygen mg/L mg/ / aste the field
Analyze
Total Nitrogen immediately
mmoni 0.06 dd Plasti
(saunonis, 0.06 mg/L | 70-130 | °°® 500 ml |- ¢ | 28 days
nitrate, nitrite, | mg/L H,SO, to pH Glass
TKN) <2 Cool to
4°C

Seite VY'Y

0.1 0.1
0.1 pH
pH standard |standard i N/A
. . units
units units
Analyze i diatel
Total Phosphate alyze immediately Plastic or
P 0.01 mg/L|0.01 mg/L|70-130% |or add H,SO, to pH (100 ml | 48 hours
or o-Phosphate <2 Cool to 4°C ase
Specific 0.07 0.07 Plastic, |Doin
85-115% |NA N/A
Conductance  |uS/cm  |uS/cm glass the field
. Cool to 4°C, add HCl,
Total Organic 00 0 2 Amber
1mg/L |1mg/L 85-115% |H,SO, or H;PO,to  |125 ml 28 days
Carbon Glass
<pH2
R 48 h. or
e Plastic .
Turbld.lty 01. NTUs [01. NTUs |85-115% |Cool to 4°C 100 ml do in the
or Glass
field
Anal
Temperature °C [0.1°C  [0.1°C  [90-110% |N/A N/A |N/A natyse
in field
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pH el || | A N/A NA NA |Deinthe
. . units field
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Total Suspended |, , gL | 4mg/L |85-115%|  Cool 4°C 1L | Pt g gays
Solids or glass
Analyze
Total Settleable 0.2 0.2 Imhoff
- 0, 0
Solids miLhr | minre |85115%) Cool4C Lo cone |BSSo0nas
possible
Add HN <
Total Recoverable| o See See dd HNO, to )
Metals specific | specific | specific | pH 2 except for | 100 ml Plastic 28 days
metal metal metal Hgand Cr VI
. . See .
Volatile Organic specific See See Special 40
Compounds s specific | specific | Na,S,05,to pH<2 | 40ml | mlglass | 14days
(VQOCs) VOC© VOC VOC vial
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