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Drinking water standard and sanitation

Sulphate, SO,

1S 10500-1991 Desirable : 200 mg/l, Permissible : 400 mg/l

Bitter, medicinal taste, scaly deposits, corrosion, laxative
Risks or effects effects, "rotten-egg"” odor from hydrogen sulfide gas
formation

Animal sewage, septic system, sewage
Sources By-product of coal mining, industrial waste
Natural deposits or salt

Sulphate Treatment | lon Exchange , Distillation , Reverse Osmosis




Urban sanitation trends Rural sanitation trends
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Source: WHO/UNICEF JMP: Estimates on use of water sources and sanitation facilities, updated June 2015
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Types ot sanitation




Sources of contamination
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Pathways for contamination

Pit latrine

Dugwell




Risk: Source — Pathway - Receptor

source = pit latrine borehole .
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Water table

Localized pathway
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Filtration
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Adsorption

Factors influencing movement of bacteria and viruses through soil

Rainfall Micro-organisms retained near the soil surface may be cluted after heavy
rainfall because of the establishment of 1onic gradients within the soil
column

PH Low pH favours virus adsorption; high pH results in elution of adsorbed
viruses

Soil composition

Bacteria and viruses are readily absorbed to clays under appropriate
conditions, and the higher the clay content of the soil. the greater the

removal. Sandy loam soils and other soils containing organic matter are
also favourable for removal

Hydraulic loading/flow rate  As the flow rate increases, micro-organisms penetrate deeper. The
hydraulic loading is naturally increased during periods of groundwater

recharge by infiltrating rainfall

Soluble organics . : :
2 Soluble organic matter has been shown to compete with organisms for

adsorption sites on the soil particles, resulting in decreasing adsorption or
clution of already adsorbed viruses

Cations Cations, especially divalent ones, can act to neutralise or reduce repulsive
forces between negatively charged micro-organisms and oil particles,
allowing adsorption to proceed
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Silt and Fine sand Medium sand Coarse sand
Clay 0.06-0.2mm 0.2-0.6mm 0.6-2mm
<0.06mm
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Hydrogeological
environment

Thick sediments associated
with rivers and coastal regions

Mountain valley sediments
Minor sediments
associated with rivers

Windblown deposits

Consolidated sedimentary
aquifers

Weathered basement

shallow layers
deep layers

shallow layers
deep layers

shallow layers
deep layers

sandstones

karstic limestones

thick weathered layer

(>20 m)

thin weathered layer

(<20 m)

natural travel
time to
saturated zone

weeks-months
years-decades

months-years
years-decades

days-weeks

weeks-months
years-decades

months-years
days-weeks

weeks-months

days-weeks

attenuation
potential

low-high
high

low-high
low-high

low-high
low-high
high

low-high
low

high

low-high

pollution
vulnerability

high
low

low-high
low-high

extreme
high
low

low-high
extreme

low

high




Rock types  Typical porosity  Typical Range of likely  Feasibility of using Lateral separation to reduce
Kh:Kvratio# permeability (m/d) horizontal separation pathogen arival at water
supply to low risk
Silt 0.1-0.2 10 0.01-01 Yes up to several metres*
Finesitysand  0.1-0.2 10 0.1-10 Yes, should be generally  up to several metres*
acceptable*
Weathered 0.05-0.2 1-10 0.01-10 Yes up to several metres*
basement
(not fractured)
Medium sand 0.2-03 1 10-100 uncertain, will need site Tens—hundreds of metres
specific testing and
monitoring
Gravel 0.2-0.3 1 100-1000 not feasible up to hundreds of metres
Fractured rocks 0.01 1 difficult to not feasible up to hundreds of metres
generalise, velocities
of tens or hundreds
of m/d possible

# this is the ratio of horizontal permeability and vertical permeability — greater in fine-grained sedimentary rocks

* need to select a minimum separation to avoid localised contamination (see Section 4.4)
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Fractured rock

Impermeable rock







Karstic




Himalayas

. “...\..>- 3 \




References

isk to groundwater from on-site sanitation.
, CR/01/142.97pp.

Setu Publication.

p by Step: Achieving Sustainable Sanitation,

ssue No. 2, Arghyam, Bengaluru

sic N., Stevanovic Z., (2010) Groundwater hydrology of springs, Butterworth-Heinemann,

* Oxford, 573p.



