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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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AMENDMENT NO. 1 DECEMBER 1999
TO
IS 3025 (PART 1):1987 METHODS OF SAMPLING
AND TEST (PHYSICAL AND CHEMICAL) FOR WATER
AND WASTEWATER

PART 1 SAMPLING
( First Revision )
[ Page 4, Table 1, SI No. (xxii), col 7 | — Substitute ‘Tests be carried out
preferably on site’ for ‘—’.

(CHD 12)
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UDC 628°1/:3 : 543°05 (Fourth Reprint MAY 2008) IS : 3025 ('(:Fl?ﬂ:z\;d12%gs‘7)

Indian Standard

METHODS OF SAMPLING AND TEST (PHYSICAL AND
CHEMICAL ) FOR WATER AND WASTEWATER

PART 1 SAMPLING

( First Revision )

1. Scope — Prescribes the methods of sampling of water and wastewater for physical and chemi-
cal examinations.

2. Terminology — For the purpose of this standard, the definitions given in IS : 7022 (Part 1)-
1973 '‘Glossary of terms relating to water, sewage and industrial effluents: Part 1, and IS : 7022
( Part 2 )-1979 ‘Glossary of terms relating to water, sewagz and industrial effluents: Part 2', shall

apply.
3. Sampling

3.1 Filling the Containers — In the case of samples for the determination of physico-chemical
parameters one simple precaution, which is not, however, adequate in all cases, is to fill the flasks
completely and stopper them in such a way that there is no air above the sample. This limits inter-
action with the gas phase and agitation during transport ( thus avoiding modifications in carbon
dioxide content, and hence variations in pH; hydrogencarhonates are not converted into precipitable
carbonates; iron has less tendency to be oxidized, thus limiting colour variations; etc ).

Sample containers, whose contents are frozen as part of their preservation, should not be
completely filled,

3.2 Use of Appropriate Containers — The choice and the preparation of a container can be of
major importance. However, it should be remembered that the container in which the sample is
stored and the stopper should not:

a) be a cause of contamination ( for example, borosilicate or soda-lime glass containers may
increase the content of silica or sodium );

b) absorb or adsorb the constituents to be determined ( for example, hydrocarbons may be
absorbed in a polyethylene container, traces of metals may be adsorbed on the surface of

a glass container ); and _
c) react with certain constituents in the sample ( for example fluorides reacting with glass ).

it should be remembered that the use of opaque containers or brown ( non-actinic ) glass
containers can reduce the photosensitive activities to a considerable extent.

Blank samples should be taken, preserved and analyzed as a check on the suitability of-the
choice of container and cleaning procedure.

3.3 Cleaning of Containers
3.3.1 For samples for general chemical analysis

3.3.1.1 For analysis of trace quantities of chemical constituents of surface or wastewater,
it is usual to clean new containers thoroughly in order to minimize possible contamination of the
sample; the type of cleaners used and the container material vary according to the constituents

to be analyzed.

For general purposes, new glass containers should be cleaned with water and deterge_nts to
remove dust and packing material. They should then be cleaned with chromic acid-sulphuric acid

mixture before being thoroughly rinsed with distilled water.
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It may be desired, for environmental or hoeaith reasons, to avoid the use of chromic acid.

Alternatively, proprietary cleaning agents may be used, provided it has been established that they
do not cause sample contamination.

It should be notgd that detergents, possibly containing phosphates, cannot be used if phos-
phates or surface-actu{e_ agents are to be determined, nor can chromic acid-sulphuric acid mixture
be used if trace quantities of sulphate and chromium are to be determined.

Polyethylene containers, in general, should be cleaned by filling with 1 mal/l nitric acid or
hycirochloric acid, leaving for 1 to 2 days, followed by thorough rinsing with distilled or de-ionized
water. '

3.3.1.2 For sa{nples for determination of pesticides, herbicides and their residues — In general,
brown glass containers should be used because plastics, except polytetrafluorethylene ( PTFE ),
may introduce interferences which can be significant if trace analyses are to be performed.

~_The containers should be cleaned with water and detergent, followed by thorough rinsing with
d_|st||Ied water, then oven dried and cooled before being rinsed with hexane or petroleum ether.
Finally they should be dried with a stream of carefully purified air or nitrogen.

A continuous extraction with acetone for 12 h, followed by a hexane rinse and drying as
described above, can also be used.

._3.3.1.3 For samples for microbioiogical analysis — The containers shall withstand a 160°C
sterilization and shall not produce or release at this temperature any chemicals which would either
inhibit biological activity, induce mortality or encourage growth.

When lower sterilization temperatures are used, polycarbonate and heat resistant polypropy-
lene containers may be used. Caps or other stoppers sha'' withstand the same sterilization tam-
peratures as the containers.

Glass containers should be cleaned with water and detergent, followed by thorough rinsing
with distilled water. Then they should be rinsed with nitric acid ( HNOs ) followed by thorough
rinsing with distilled water in order to remove heavy metals or chromate residues.

A total of 0'1 ml of a 10 percent ( m/m ) solution of sodium thiosulphate ( Na;S;0s) can be
added, for every 125 ml of container capacity, before sterilization. This is to eliminate inhibition of
bacteria by chlorine.

3.4 Sample Volume — A two-litre sample is normally sufficient for most physical and chemical
analysis. However, the quantity may be varied depending upon the type of analysis, methods used
OtC. -

3.5 Sample Preservation — Waste waters usually decompose rapidly at room temperature, therefore,
certain tests, namely, dissolved oxygen, sulphides, residual chlorine, nitrite, pH, etc, should be
made or fixed at site. For certain other tests, preservatives should be added immediately to indivi-
dual samples of the same water or wastewater in different sampling bottles for each test. Summary
of requirements for handling of samples is given in Table 1.

3.6 Sampling Devices — Glass or polyethylene bottles are buoyant therefore, a sufficiently heavy

bracket or holder as given in Fig. 1 should be used to overcome buoyancy. The bracket should be -
tied with a string and lowered into canal, river or well. To collect sample from a particular depth,

a sampler as given in Fig. 2 may be used. The sampleris lowered to a desired depth and its stopper

is removed by means of a jerk. When the bottle is full, it cannot be stoppered and should be pul-

led in open condition.

3.6.1 A sampler as given in Fig. 3 should be used for sampling from 50 metres or more depth.
The sampler comprises bottles open at both ends. The bottle is lowered to the desired depth in
open position then closed by drop weight or messanger which slides down the supporting cord.

3.8.2 Sub-surface sampler — It is a device used to collect fluid samples from a bore hole at a
desired depth. It is very useful in collecting water samples from geothermal boreholes and in mak-
ing proper and complete geochemical study of the system underground. The design of the sampler
is shown in Fig. 4. A sample vessel (c) is fitted at the lower end with a sample release value (D)
and an inward flow non-return valve (B) at the upper end. A mild-steel shim puncture seal (82) is
located above, and in series- with the non-return valve. A spring suspended weight fitted at its
lower end with a shim seal spear, comprising the inertia mechanism (A), is mounted directly above
the shim seal.
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TABLE f TECHNIQUES GENERALLY SUITABLE FOR THE PRESERVATION OF SAMPLES

( Clause 3.5)

81 Parameters Type of Preservation Minimum Maximum
No. - tobe Container Technique Volume, Recommended
Studied mi Preservation
Time Before
Analysis
1) @ 6] 4) (5) (6)
()] Acidity P, G (B) Refrigerate at 4°C 100 24 h
1)) Alkalinity P, 6 (B) Refrigerate at 4°C 100 24 h ]’
ny 8oo P, G Cooling between 2 1000 24 h
to 5°C and store
in dark
Iv) Boron P ‘ - 200 Sotv:ral mon-
s
v) Carbon, G (B) Acldification to pH <2 100 24 h
organic wih sulphuric acid

and cooling be-
twaen 2 to 5°C

Remarks

)

Preferably analyzed
at the spot

The preservation
technique will
depend on the
method of analysis
used. Test should
be carried out as
soon as possible.
Fieezing to —20°C
may be used in
certain cases

vi) cobD P,G Cooling between 2 100 As soon as Acldification is parti
: and,5°C and store possibie cularty recom-
in durk mended. When the
COD is due to the
Acidification to 2 days presence of organic
pPH<2 materials
Freezing to —20°C 1 month
vii) Carbn P,G — 100 On site _
dioxide,
total
viii) Chiorine P, G _— 500 Analyse —
dioxide immedia-
tely
Ix)  Chiorine, P, G — 500 Analyse Carried out on site
residua)l immedia-
. tely
x) Chloraphyli P,G Cooling to 4°C after 500 24 h -
fiitration and freez-. 1 month -
: ing of residue
xi)  Colour PorG - : 500 —_ -
(Brown) ‘
xii)  Cyanide P, G Add sodium hydroxide, 500 24 h -
adjust pH>12
xiil) Fluoride P —_ 300 Several -
months If
the sam-
ple is neu-
tral
xiv) Grease G, wide Acidification to 1 000 24 h It Is recommended
and oil with pH<2 extraction on that, immediately
calibra- site whare practi- after sampling, the
tion cable extraction agent
used in the method
of analysis be
added or that ext-
raction be carried
out on site
xv) lodide G (:c.mllng° to betwéen?
2t 8°C I $00 24 h Keep in dark
Alkalinization to r 1 month -
pH 8 J
( Continued )
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TABLE1 TECHNIQUES GENERALLY SUITABLE FOR THE PRESERVATION OF SAMPLES — Contd

1))

xvi)

xvil)

xviil)

xix)

xX)

xxl)

xxii)

xxiii)
xxiv)

xpv)

xxvi)

xxvil)

Parameters

to be
Studied

@

Metals,
dissolved

Nitrogen,
ammo-
nia

Nitrate

Nitrite

Organic
matter

Odour

Oxygen,
dissol-
ved

Ozone

Pesticides,
organo
chloride

Pesticide,

organo-

phasphorus

pH

Phonpl

Type of
Container

3
P, G

P, 6

P, G

P, G

P, G

P,.6

@

PG

Preservation
Technique

(4)

Add concentrated
sulphuric acid to
bring pH<2 and
refrigerate to 2
to 5°C

do

Add mercuric chloride
(40 mg/l),
rate to 2 to 5°C or
freeze at —20°C

Add concentrated
sulphuric acid to
bring the pH<2

Cooling to 4°C

Cooling to 4°C

Transportation at a
lower temperature
than initial tempe-
rature

tnhibition of bio-
chemical oxidation
by copper sulphate
and acidification
with phosphoric
acid or alkalinization
with sodium hydro-
xide to pH>11

refrige-

Minimum
Volume,

(6)
500

100

100

500

Preservation
Time Before
Aanlycis

(6)

24 h

24h

Analyse as
soon as
possible

Analyse as
soon as
possible

6h

Analygse as
soon as
possible

On site
7 days

7 days

6 h

24 h

)

Separate by filtra-

tion with 048
M Membrane filter
Immediately, add
reagent grade
nitric acid to bring
pH<2

For certain waste-

water the sample
cannot be preser-
ved and it s
necessary to carry
out analysis on
site

Test shail preferably

be carried out on
site

—

it is recommended

that immediately
alter sampling, the
extraction agent
used in the method
of analysis be
added or that
extraction be
carried out on
site

It is recommended
that immediately
atter sampling,
the extraction
agent uged in the
m:thod of analy-
sis or be addaed
or that extraction
be carried out on
site

Analyse preferably
on site

The preservation
technique will de-
pend on the
method of analy-
sis to be used or
type of phenol

( Continued )
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TABLE1 TECHNIQUES GENERALLY SUITABLE FOR THE PRESERVATION OF SAMPLES — Confd

s Parameters Type of " Preservation Minimum Maximum Remarks
No. to he Container Technique Volume, Recommended
Studled mi Preservation
Time Before
Analysis
¢)] (2) (3) (4) (5) (6) N
xxvlil) Phosphate, G(A) Filtration Immediately 100 Several —
dissolved, using 45 pm mem- months
inorganic brane fiiter and aad
suiphuric acid to
bring pH <2
xxix) Residue P, G (B) — —_ — —
XXx) Salinity G, wax Use wax seal 250 Analyse imme- —
seal diately
xxxl) Silica P — —_ —_ It silica is high,

dilute at site with
silica free water

xxxIl) Suspended P,G —_ - 24 h Should be carried
and sedi- out as soon as
mentary possible and
matter preferably on site

xxxiil) Sulphate P,G Cooling to between —_ 1 week —

2 and 5°C
XXXiv) Sulphide P,G Treatment with 2 ml 100 1 week —

of 1 mo! per litre of
zinc acetate and
alkalinization with
2ml of 1 mol per
titre sodium hydro-
xide

XXXV) Sulphite P, G Fixing on site by addi- —_— 1 week —
tion of 1 ml of
2'5 percent ( m/m)
solution of EDTA
per 100 ml of

sample
xxxvi)  Taste 6 Refrigerate 500 - Analyse as soon
as possible
xxxvil) Temperature — —_— - - Record immedi-
ately
xxxviit) Turbidity P, G Store in dark forup to — —_ Analyse as soon
24h as possible

Note 1 — For determinations not listed, no special requiraments have been set; use glass or plastic containers,
preferably refrigerate during storage and analyse as soon as possible.

Nate 2 — P = plastic ( polyethylene or equivalent, coldurless ); G = glass, G{A) or P(A) = glass, rinsed
with 1 : 1 nitric acld, G(B) = glass, borosilicate, G(S) = glash; rinsed with organic solvents.

Sampler is lowered with the help of motorized wireline winch with specified speed. When it
reaches the desired place/depth, it is given a jerk mechanically in a typical manner with the help of
both the hands. Process is repeated flve times and then sampler is pulled out. Water sample is
then taken out of the sampler.

3.7 Types of Samples

3.1.1 General — Analytical data may be required to indicate the quality of water by determina-
tion of such parameters as concentrations of inorganic material, dissolved minerals or chemi-
cals, dissolved gases, dissolved organic material, matter suspended in the water or bottom sedi-
ment at a specific time and location or over some specific time and location or over some specific

time-interval,

Certain parameters, such as the concentration of dissolved gases, should be measured in-situ,
If possible, to obtain accurate results. It is recommended that separate samples be used for che-
mical;nd biological analyses because the procedures and equipment for collection and handiing
are different.
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FIG.1 SAMPLE BOTTLE HOLDER

The sampling techniques will vary according to the specific situation. The different types of
sampling are described in 3.6. ‘

3.7.2 Spot samples — Spot samples are discrete samples generally collected manually, but which
can be collected automatically, for waters at the surface, at specific depths and at the bottom.
Each sample will normally be representative of the water quality only at the time and place taken.
_A;nom?tgc s;ampling is equivalent to a series of such samples taken on a pre-selected time or flow-
interval basis.

Spot samples are useful if the flow of the water to be sampled Is not uniform, if the values of
the parameters of interest are not constant, and if the use of a composite sample would obscure
differences between individual samples due to reaction between them.

Spot samples may also be required in investigations of the possible existence of pollution, or
in surveys to indicate its extent or, in the case of automatic discrete sample collection, to determine
the time of day that pollutants are present. They may also be taken prior to the establishment of
a more extensive sampling programme.

The taking of spot samples may be spacified for the détermination of certain parameters, such
as the concentration of dissolved gases, residual chlorine and soluble sulphidas.

3.1.3 Periodic samples at fixed time intervals — These samples are taken using a timing mecha-
nism to initiate and terminate the coliection of water during a specific time-interval. A common proce-
dure is to pump the sample during a fixed period into one or more containers, a set volume being
delivered to each container.

3.7.4 Periodic samples taken at fixed flow intervals — These samples are utilized when varlations
in water quality criteria and the effluent flow rate are not inter-related. They are also categorized
as flow-proportioned samples. An exampie would be that for each unit volume ( for example, 10,000
litres ) of liquid flow, a constant sample size Is removed irrespective of time,

3.7.5 Continuous samples taken at flxed flow rates ( time dependent or time average ) — Samplies
taken by this technique contain all constituents present during a period of sampiing but do not
provide information about the varlation of concentrations of specific parameters during the period
of sampling.
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FI1G.2 IMMERSION TYPE SAMPLER USED FOR DISSOLVED GASES AND DEPTH SAMPLES

3.1.8 Continuous samples taken at variable flow rates ( flow dependent or proportional }— The
flow-proportional samples collected are representative of the buik water quality. If both the flow
and composition vary, flow proportional samples can reveal such variations which may not be
observed by the use of spot samples. Accordingly, this is the most precise method of sampling
flowing water, if both the flow rate and the concentration of pollutants of interest vary significantly.

3.1.7 Composite samples — Using one of the preceding techniques, samples may be obtained
manually or automatically on either of two basis, that is, individual samples or composite sam-
ples, where, on either a flow, time, volume dependent or on flow basis, it is desired to mix several
individual samples and reduce the cost and time for their analysis.

Composite samples provide average compositional data. Accordingly, before combining sam-
ples, it should be verifled that such data is desired or that the parameter(s) of interest does not
vary significantly during the sampling period.

3.8 Transportation of Samples — The individual wastes tend to decompose on keeping, which
results In the change of composition at room temperature. The tollowing measures should be
adopted when transporting the samples from the place of sampling to the laboratory.

a) The sample should be collected in leakproof glass or plastic container;
b) Sample should be transported In an ice box keeping the temperature around 4°C;
c) Undue jerking of the samples should be avoided as this may result in coagulation of the

suspended matters;
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d) For bacteriological tests, samples should be handled under aspactic conditions while
placing in the ice box or removing from the ice box;

e) Immediately after reaching the destination, the samples should be transterred to refri-
gerator;

f) A wax pencil may be used for writin

g details on the labels which should be protected from
wetting; and

g) The sample bottles should be carefully labelled to provide the following information:
1) Place of sampling,

2) Time and date of sampling,

3) Type of sampling and depth of sample,
4) Name of the sampling staff, and

5) Purpose of sampling.

Note — Worthy features of sampiing point should also be recorded on a separate sheet and should be submit-
ted to the laboratory aiong with the sample,

FiG.3 KEMMERERS SAMPLER
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3.9 Sampling Locations

3.9.1 Rivers, streams and canals — Samples should be coilected, as far as possible, from mid-
stream at mid depths. Sampling too near the bank provide fictitious results. Sites should be
selected preferably where marked quality changes occur and where there are important river uses
such as confluences, major river discharges or abstractions. Sampling locations can be fixed by
reference to significant features. In this connection use of reference maps may be helpful. The site
should be reasonably accessible all the year round. Taking of samples from over the bridges is
appropriate. Samples can also be taken from boats wherever feasible for rivers and lakes. Unsafe
banks should be avoided. Wherever necessary, sampling should be made by a team using safety
jackets. Sampling by wading, where the rivers are shallow, care being taken to collect samples
upstream of the wader, who can disturb the bottom sediments.

When it is intended to monitor the eflects of a discharge, both upstream and downstream
sampling is necessary. Mixing of discharge with receiving water is important. A sample from 100
metres down stream of the discharge point is considered representative in case of small streams.
In rivers many kilomsetres will be necessary. Therefore, in case of longer rivers there should be
three fixed sampling locations in-a cross-section ( left, middle, right ), the left and right one should
be far enough from the bank. Sampling should extend to an appropriate distance downstream to
assess effects on the river, ldeally, sample should be taken from a turbulent point. Where the flow

9
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is stream-lined, turbulence should be induced. ( This does not apply to collection of samples for
determination of dissolved gases and volatile materials. ) .

The general considerations for rivers and streams also epply to canals. Flow and stratification
are important factors. The rate of flow in canals change depending on their use. Stratification is
pronounced under quiescent conditions. The water body can be thermally straitified and very signi-
ficant quality differences can develop at different depths Passage of boats also have marked
short-term effect on the quality especially on suspended solids, oil and grease which may be contri-
buted as a result of spills from boats, etc. Sampling should be carried out at all draw-off points
and draw-off depths, in addition to the point of inputs.

3.9.2 Ground water — Whenever possible, sample should be collected after pumping the well
or bore hole for a period of at least an hour or two. This ensures drawal of new water from aquifer.
Depth below ground level or reference level at which the sample is taken, should be recorded.

3.9.3 Drinking water supply — The sampling point should be located at a place where all the
reactions of the disinfecting agent are completed and also some residual disinfectant is present.
The usual sampling position is a tap on a pipe connected directly to the pumping main, as close
as possible to the reservoir. Many service reservoirs fill and empty through the same main. Samp-
ling should be made when reservoir is being emptied.

3.9.4 Sewage effluents — Samples may be required when sewage enters a treatment plant, after
various stages of treatment and the treated effluent. Crude sewages samples are taken after
preliminary treatment process ( grit remaval and screening ) to exclude large particles.

In case of sewers and narrow effluent channels, samples should be drawn from a point which
is at one-third water depths from the top without skimming the top or scrapping the bottom. In
any event velocity of flow at the sampling point should be sufficient to prevent deposition of solids.
Sample should be drawn gently without causing aeration or liberation of dissolved gases. |n most
cases, sewage flows are intermittent and collection of sample every hour may be necessary.

8.9.5 Trade effluent — Sampling of industrial effluents must be considered in relation tothe
nature and location of each individual effluent. When effluents from a variety of processes disch-
arge into a common drain, adequate mixing is required. Sample should be collected keeping this
in mind. In some cases this may require construction of a manhole chamber within the factory
before the final outfall. Samples should be drawn from the manhole without entering it. Samples
from deep manhoies should be drawn with the help of specially designed equipment.

There is a possibility of domestic sewage getting mixed into industrial waste. Sampling site
should be chosen to exclude such wastes.

The general principles for collection of sewages and sewage effluents are applicable In case
of trade effluents aiso.

EXPLANATORY NOTE

Water and wastewater are susceptible to being changed to differing extents as a resuit of
physical, chemical or biological reactions which may take place between the time of sampling and
analysis. This may lead to differences in concentrations determined. Therefore, this standard
covers in detail the sample drawal, preservation. etc. This standard supersedes clause 2 of IS : 2488
(Part1) - 1966, ( Part2) - 1968, ( Part 3 ) - 1968, ( Part 4 ) - 1974 and ( Part 5 ) - 1876 ‘Methods of
sampling and test for Industrial effluents: Parts 1,2, 3,4 and 5 and IS: 3025-1964 ‘Methods of
sampling and test ( physical and chemical ) for water used in industry’.

In the preparation of this standard assistance has been taken from ISO 5667/3 water quality-
sampling - Part 3 : Guidance on the preservation and handling of sampiles, published by Inter-
natonal Organization for Standardization ( 1SO ), Geneva.
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