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SRI LANKA STANDARD

TCLERANCE LIMITS FOR INDUSTRIAL EFFLUENTS
DISCHARGED ON LAND FOR IRRIGATION PURPOSES

~ FOREWORD

Thig Sri Lanka Standard has been authorized for adoption and publication
by the Council of the Sri Lanka Standards Institution on 1987-01-07
after the draft, finalized by the Drafting Committee on Industrial
Effluents, had been approved by the Chemicals Divisional Committee.

One of the modes of disposal of industrial effluents is by discharging
them on agricultural lands. This mode of disposal not only avoids

degradation of quality of water resources but also makes available a
source of irrigation water.

Irrigation practices should be designed for maximum economical use of
water; these should also depend upon water-holding capacity of soil,
land topography, general climate, the particular crop etc. Such
objectives are, however, seldom followed, resulting in following
difficulties:

a) Concentration of various constituents which may be deleterious to
crop yields;

b) Decrease of soil permeability; and

c) Increased chances of ground water contamination.

It is therefore imperative that soils on which the effluents are
discharged are studied periodically from the viewpoint of physico-chemical
characteristics to ensure that they are not damaged and the ground

waters not polluted. Hydraulic loading rates generally applicable for
different types of soils are given in Appendix A, for information and

" guidance.

In order to regulate disposal of effluents on land, it is necessary to
limit certain constituents in effluents, especially those considered
toxic, so that the effluents may comply with normally accepted
irrigation water quality. '
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The tolerance limits prescribed in this standard are intended to
guide the local authorities in framing rules regarding disposal of
industrial effluents. In arriving at a decision on the tolerance
limits, the authorities shall in consultation with the Central
Environmental Authority (CEA), give due consideration to the local
conditions and in special cases may relax the limits or make them
more rigid.

Tolerance limits for colour and odour have not been prescribed in
this standard but it is recommended that as far as practicable, colour
and unpleasant odours should not be present in industrial effluents.

The standard values given in this standard are in ST units,

For the purpose of deciding whether a particular requirement of ‘
this standard is complied with, the final value, observed or calculated,

expressing the result of a test or an alalysis, shall be rounded off

in accordance with CS 102, The number of significant places retained
in this rounded off value should be the same as that of the specified
value in this standard.

In the preparation of this standard the assistance obtained from the
publications of the World Health Organization, the American Public
Health Association and the Indian Standards Institution is gratefully
acknowledged.

1 SCOPE

This standard prescribes tolerance limits and methods of sampling and
test for industrial effluents discharged on land for irrigation
purposes.

2  REFERENCES

APHA-BWWA-WPCF Standard methods for the examination of water and waste
water .

UNESCO/WHO Global environmental monitoring systems operational guide

CS 102 Presentation of numerical values

SLS 652 Tolerance limits for industrial effluents discharged into
. inland surface waters.

3 REQUIREMENTS

3.1 Industrial effluents, before they are discharged on land forl
irrigation, shall comply with the tolerance limits specified in
Table 1.



“ f'TKBLEﬁl - Tolerance limits for
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industrial effluents

Method of test
(Ref. to publi-

Technidue of the

.Detefﬁinent Tolerance. | cation in
' ‘ ' - limit Clause 5 and - method
relevant
e Appendix)
";1)_:Tota1 Aissolved solid
.‘ ng/1, max. 2100 Appendix B —
r,22§;pH value at ambient Electrometry, by
: V"temperature 5.5 to 9.0] a means of pH meter
D : with a glass elec-
trode (Reference
method)
! b Colorimetry, Winkler
(Azide modification)
B R : method
“_3)133iqcﬁemical'oxy§en. Incubagion for 5 days
" demand (BODJ, mg/1 250 a at 20 “C (Reference
e . : : , method) ’
Incubation for 3 Qays
o : - at ambient temperature.
1'47i'oilsiand grease, _ Grav1metry llquid—
T omg/l, max. 10.0 a liquid extraction
o with trichloro
B N trifluoroethane -
ftrﬁ)ffchloride (as CI), ’Titrimetry—silver
""*_ﬁmg/l, max.. ’ 600 a nitrate methoq
= i (Réference méthod)
a Titriﬁétfy-ﬁercufic
BN R nitrate method
’w@ﬁ)-‘Sulfate (as 80,) . Gravimetric method,
o mg/l max. 1 000 a ignition of residue
(Reference method)
a Turbidimetry-~
turbidimetric method,
7 Boron .(as B), mg/1 Carmine method
max, 2.0 a
8) Arsenic (as As), A.A. Spectrophoto-
: mg/l, max. 0,2 a metric method
9) cadmium (as ca), v "
- mg/1, max, v 2.0 a
10) chromium (as Cr), "
mg/l, max. 1.0 a
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Method of test
(Ref. to publi-
Determinant Tolerance cation in Technique of the
limit Clause 5 and method
relevant
Appendix)
11) Lead (as Pb), Colorimetric
mg/l, max. 1.0 a, b (dithizone) method
(Reference method)
E
a A.A.Sepctrophoto-
metric method
12) Mercury, (as Hg), -

‘mg/1l, max. 0.01 a Flameless A.A.
Spectrophotometfid
method

13) Sodium adsorption :
[ ratio: (SAR) - 10 to 15 Appendix C
14) Residual sodium
carbonate, mol/1,
max. 2.5 Appendix D
15) Radio active
material
a) Alpha emitters, -9
pe/ml 10 a Proportional or
' » scintillation
counter
-8
b) Beta emitters, 10 a Proportional or
ge/ml scintillation
counter.

4 SAMPLING

Representative samples of the i

prescribed in 4 of SLS 652:1984.

ndustrial effluents shall be obtained as
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5 METHODS OF TEST

5.1 samples obtained as described in 4 shall be tested for the
relevant requirements of the standard as prescribed in the following
publications and Appendices B, C and D.

a) American Public Health Agsociation, American Water Works Association
and Weter Pollution Control Federation, Standard Methods for the
Examination of Water and Waste Water; '15th ed. or latest ed.,

New York, APHA.

b) ‘Global Environmental Monitoring Systems Water Operational Guide
UNESCO/WHO 1978,

5.2 For certain determinants two test methods have been given in
Table 1. The reference method shall be used in case of dispute.

 APPENDIX A
HYDRAULIC LOADING RATES

When industrial effluents are applied on agricultural land, the
hydraulic loading.rates given in Table 2 are generally followed.
These loading rates should also take into account the nature of crop
and its water requirements, climati¢ conditions and frequency of
application.

TABLE 2 - Hydraulic loading apnlicable for different soils

Recommended dosage of settled
Soil texture industrial effluents, m3/hectare/day
i) Sandy 225 to 280
ii) Sandy loam , 170 to 225
iii) Loanm 110 to 170
iv) Clay loam 55 to 110
Q) Clayey 35 to 55
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APPENDIX B
DETERMINATION OF TOTAL DISSOLVED SOLIDS

B.1 APPARATUS

B.1.1 Evaporating dish, of platinum or porcelain or silica, of
capacity 150-ml to 200-ml,

B.2. PROCEDURE

Dry the empty and clean evaporating dish in an oven at 103 oC to IOSOC,
Cool and weigh. Repeat heating, cooling and weighing until the
difference in mass between two successive weighings does not exceed

1 mg. Filter a suitable volume of the sample through a filter paper
(Whatman No. 42 or equivalent). Transfer quantitatively to the
previously weighed evaporating dish a volume of the filtered sample
which will yield a residue between 100 mg and 250 mg. Evaporate to
dryness on a steam bath. Dry the residue at 105 'C. Cool and weigh.
Repeat heating, cooling and weighing until the difference in mass
between two successive weighings does not exceed 1 mg.

B.3 CALCULATION o
n

Total dissolved solids in mg/l =1 ooof/

where,

]

m mass, in mg, of the residue; and

|4

n

volume, in ml, of the sample originally taken for the test.

APPENDIX C
DETERMINATION OF SODIUM ADSORPTION RATIO

C.1 Determine the concentration of sodium ions by flame photometric
method given in publication (a) of 5.

C.2 Determine the concentration of calcium ions and magnesium ions
by ethylene diamine tetra acetic acid (EDTA} titrimetric method given
in publication (a) of 5. '
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C.3 Calculate the sodium adsorption ratio as follows:

B
\/EaQ*" + Mg2+]

Sodium adsorption ratio (SAR) =

Where,
[ﬁa4'] = concentration, in mol/l, of sodium ions;
[Ca241 = concentration, in mol/l, of calcium ions; and
|' 24 _ . p \ .
Mg = concentration, in mol/l, of magnesium ions.

APPENDIX D
DETERMINATION OF RESIDUAL SODIUM CARBONATE

D.1 REAGENTS

D.1.1 Hydrochloric acid, standard volumetric solution,
c(HCl) = 0.1 mol/l

D.1.2 Phenolphthalein indicator, 0.1 per cent ! (m/V) solution of
phenolphthalein in 50 per cent (V/V) solutiocn of sthanol. ‘

D.1.3 Methyl orange indicator, 0.04 per cent (m/V) solution of methyl
orange in 20 per cent (V/V) solution of ethanol.

D.2 PROCEDURE

Remove any suspended matter from the sample by filtration or
cemtrifuging. Transfer 100 ml of the sample into a 750-ml conical

flask. Add a few drops of phenolphthalein indicator solution (n.1.2)

and titrate with standard hydrochloric acid solution (D.1.1). Note

the voluem required (V,). To the solution neutralized to phenolphthalein
add a few drops of metﬁyl orange indicator solution (D.1.3) and titrate
to the end-point, Note the volume required (VZ).



SLS 776:1987

D.3 CALCULATION

Calculate the residual sodium carbonate as follows:

Residual sodium carbonate, in mol/l = ¢ (V1 + VZ) —.{[?a2f1 + [Mngi}
where,
e = concentration, in mol/l, of standard hydrochloric acid;
V1 = volume, in ml, of the hydrochloric acid required for the
titration when phenolphthalein is used as the indicator;
V2 = volume, in ml, of‘the hydrochloric acid required for the

10

titration when methyl orange is used as the indicator;

concentration, in mol/l, of calcium ions, (see C.Zf; and

concentration, in mol/l, of magnesium ions (see C,2).




rﬁ

SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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