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Review of the Groundwater Contamination and
Rural Drinking Water Treatment
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Sources -

Originate on the Land Surface
1. Infiltration of contaminated surface water
2. Land disposal of solid and liquid waste materials
3. Stockpiles, tailings, and spoil
4. Dumpe
5. Disposal of sewage and water treatment plant sludge
6. Salt spreading on roads
1. Animat feedlots
8. Fertilizers and pesticides
9. Accidental spills
10. Particulate matter from airborne sources

Originate above the Water Table
1. Septic tanks, cesspoois, and privies
2. Surface impoundments
3. Landfills
4, Waste disposal in excavations
5. Leakage from underground storage tanks.
6. Leakage from underground pipelines
1. Artificial recharge
8. Sumps and dry wells
9. Graveyards

Originate below the Water Table
1. Waste disposal in wet excavations
2. Agricultural drainage wells and canals
3. Well disposal of wastes
4. Underground storage
5. Secondary recovery
6. Mines
1. Exploratory wells and test holes
8. Abandoned wells
9. Water supply wells
10. Groundwater development
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(E-3) 2872 MdsH

7|ZX[(WHO, 1993)

Organisms Guideline value

All water intended for drinking :

E. coli or thermotolerant Must not be detectable in any
coliform bacterial 100mL sample

Treated water entering the distribution system:

E. coli or thermotolerant Must not be detectable in any
coliform bacterial 100mL sample

Must not be detectable in any
100mL sample

Total coliform bacteria

Treated water in the distribution system:

E. coli or thermotolerant Must not be detectable in any
coliform bacterial 100mL sample

Total coliform bacteria Must not be detectable in any
100mL sample.

In the case of large supplies,
where sufficient samples are
examined, must not be present
in 95% of samples taken

throughout any 12 month period.

(E-4) 2250 gFco] x| #2012 + AU
9| 7|=%

= stetEd |(WHO, 1993)
Constituents Guidelines Remarks

Inorganic(mg/L)

antinomy 0.005

arsenic 0.01 for excess skin cancer risk
of 6x 107

barium 0.7

berylium no adequate data for rec-
ommendation

boron 0.3

cadmium 0.003

chromium 0.05

copper 2

cyanide 0.07

fluoride 15

lead 0.01

Managnese 0.5

mercury(total ) 0.001

molybdeneum 0.07

nickel 0.02

selenium 0.01

uranium no adequate data for rec-
ommendation

Organic(mg/L)

carbon tetrachloride 2

dichloromethane 20

1,1-dichloromethane no adequate data for rec-
ommendation
1,2-dichloromethane 30 for execess risk of 10°°

1,1,1-trichloromethane 2000

vinylchloride 5 for execess risk of 10°°
1,1-dichloroethane 30

1,2-dichloroethane 50

trichloroethane 70

tetrachloroethane 40

benzene 10 for execess risk of 10°°
tolune 700

xylenes 500

ethylbenzene 300
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Constituents Guidelines Remarks (B-5 S50 ERE0 ABAIZ2REH EHE of
styrene 20 7IAE £ U= 249 7IEXI(WHO, 1993)
benzoaJpyrene 0.7 for execess risk of 10°°
monochlorobenzene 300 Constituents/  Reasons for consumer
1,2-dichlorobenzene 1000 Parameters Concentration gompiaints
1,3-dichlorobenzene no adequate data for rec- T,

ommendation Physical Parameters
1,4-dichlorobenzene 300 colour 1SNTU appearance
trichlorobenzenes(total) 20 taste and order - shouid be acceptable
di{2-ethylhexyl)adipate 80 temperature - should be acceptabie
di(2-ethyihexyl )phthalate 8 turbidity SNTU appearance
acrylmide 0.5 for execess risk of 10°° Inorganic Constituents
ﬁngﬁlrg;ﬁTtgdiene gg aluminum 0.2me/ L deposition,
editic acid(EDTA) 200 ammpma 1.5mg/ L discoloration
nitrilotriacetic acid 200 chioride 250me/ L odour and taste
diakyltins no adequate data for rec- copper Img/ L taste, corrosion
ommendation staining of taundry and
tributyltin oxide 2 hardness - sanitary ware
Pesticides(ug/L} high hardness : scale
alachior 2 deposition, scum for-
aldicarb 10 mation
:lt(:;'n: edleldnn 2'03 hydrogen sulfide 0.05mg/ L odour and taste
zi . L
bentazone 30 iron 0.3mg/ L :::irllanrs :v;::undry and
carbofuran 5
chlordane 02 manganese 0.1mg/ L staifling of laundry and
chlorotoluron 30 sanitary ware
DDT 2 dissolved oxygen - indirect effects
1,2-dubromo- pH - low pH : corrosion
3-chloropropane 1 for execess risk of 10 high pH: taste, soapy
24-D 30 feel
1,2-dichloropropane 20 sodium 200mg/ L taste
1,3-dichloropropane no adequate data for rec- sulfate 250mg/ L taste, corrosion
ethylene dibromide g?fng;zigftig data for rec- total dissolved solids 1:000me/ L taste
ommendation zinc 3mg/ L appearance, taste
heptachior and Organic Constituents
heptachlor epoxide 0.03 toluene 20-170ug/ L odour, taste
hexachlorobenzene | xylene 20-1,800ug/ L odour, taste
i§°Pr°th°“ 9 ethylbenzene 2-2,000ug/ L  odour, taste
lindane 2 styrene 4-2,600ug/ L odour, taste
MCPA h 20 monochiorobenzene 10-120ug/ L odour, taste
::tmogxgﬁmlfr 10 1,2-dichiorobenzene 1-10ug/ L odour, taste
molinate 5 1,4-dichlorobenzene 0.3-30ug/ L odour, taste
pendimethalin 20 trichlorobenzenes(total) 5-50ug/ L odour, taste
pentachlorophenol 9 synthetic detergents - foaming, taste, odour
permethrin 20 Disinfectant and Disinfectant By-products
propanil 20 chiorine 600-1,000ug/ L taste, odour
pyridate 100
simazine 2 Chlorophenols
triflualin 20 2-chiorophenol 0.1-10ug/ L taste, odour
214-DB 90 2,4-dichlorophenol 0.4-40ug/ L taste, odour
dichioroprop 100 2,4,6-trichlorophenol 2-300ug/ L taste, odour
fenoprop 9
MCPB no adequate data for rec-
ommendation
mecopron 0 o e sE) 4R8N @ Pz
H a1 sl AT g 33 oln Aol 2 §He
A2 PUES AL wFele] BEFUE] Be
7HA) ZEEL A AL FRE AHIUEE BT of meh Mg HdH 88 £ Qe gl &
#4& Zart glol 27 Unit operation®] 942] S go| Zesitt atr A i E
€ olslat Astuzt ste &9 L AGHE 7 & A 8Ubsd B H FaM)TE] (£
ob3ld ooz hdslm AAHQ AHevezw 6~8yel 29oks]o} Qlth(Lykins et al, 1992 :
F¥8) Ashe Al e ZI9E F Atk ¥ol  IRC, 1986).
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(E-6) SBBTE A3} /8t Klstol X2|2Yy
(IRC, 1983)
Water Quality Aeration for Plain  (Rapid) Safetyor
Increa- Decrea- Sedimen- Filtration  Post

sing sing tation Chh')n‘«
0, co, nation

Aerobic, Fairly O

Hard, not

Corrosive

Aerobic, Soft X O

and Corrosive

Anaerobic, fairty X e}

hard, not corrosive,

noiron &

maganese

Anaerobic, fairly X O X 0]

hard, not corrosive,

withiron &

maganesen

Anaerobic, soft, X X O

corrosive,

noiron &

maganese

Anaerobic, soft, X X O X O

corrosive,

with iron &

maganese

X =necessary, O =optional

{E-7) Point-of-UseL} Point-of-Entry {0l 2|8t
F7|12 29 XHe|dH(Lykins et al, 1992)

° o2z X 2} £ 2
Granular Packed Reverse Ozone Conven-
Acti-  Tower Osmosis Oxida- tional
vated Aeration tion(2- Treat-
Carbon 6ppm) ment
VOCS
Alkanes
Carbon tetrachloride ~ ++ ++ ++ - -
1,2-Dichloroethane ++ ++ + - -
1,1,1-Trichloroethane  ++ ++ ++ - -
1,2-Dichloropropane ++ ++ ++ - -
Ethylene dibromide ++  ++ + - -
Dibromochloropropane  ++ + NA - -
Alkenes
Vinyl chloride + ++ NA ++ -
1,1-Dichloroethylene ++ ++ NA ++ -
cis-1,2- ++ ++ - ++ -
Dichloroethylene ++ ++ + + -
Trichloroethylene
Aromatic
Benzene ++ ++ - ++ -
Tolune ++ ++ NA ++ -
Xylenes ++ ++ NA ++ -
Ethylbenzene ++ ++ - ++ -
Chlorobenzene ++ ++ ++ + -
o-Dichlorobenzene ++ ++ + + -
p-Dichlorobenzene ++ ++ NA + -
Styrene ++ ++ NA ++ -
PESTICIDES
Pentachlorophenol ++ - NA ++ NA
24-D ++ - NA + -
Alachlor ++ ++ ++ ++ -
Aldicarb ++ - ++ NA -
Carbofurn ++ - ++ ++ -

96

% u
o w e i 2l a i
Granular Packed Reverse Ozone Conven-
Acti-  Tower Osmosis Oxida- tional
vated Aeration tion(2- Treat-
Carbon 6ppm) ment
Lindane ++ - NA - -
Toxaphene ++ ++ NA NA -
Heptachlor ++ ++ NA + NA
Chlodane ++ - NA NA NA
24,5-TP ++ NA NA + NA
Methoxychior ++ NA NA NA NA
OTHER
Acrylamide NA - NA NA NA
Epicholorohydrin NA - NA - NA
PCBs ++ ++ NA NA NA

++=Excellent(70 ~200%), +=Average(30 ~%), —=Poor(0 ~
39%), NA=Data not available.

(E-8) Point-of-Usel} Point-of-Entry g0l 2|2
27|12 29 | (Lykins et al, 1992)

X 2 :i¢ o]
9 A
@ z  Actv. Coa- Corros. Direct Diato- Granu- lon Lime Reve- Air
Aum. gul/ Control Filtr. mite la Act- Exch. Soft. rse Strip
Fiftr. Filtr.  Carb. Osmosis
Asbestos - 4+ ++ ++ - - - - -
Barium - - - - - - 4+ ++ ++ -
Cadmium - 4+ - - - — 4+ 4+ ++ -
chromium M - ++ - - - - ++ ++ ++ -
Chromium - ++ - — - - 4+ -+ -
Mercury - 4to - - - 44+ - 4+ A+ -
Ntirite ++
& Nitrate - - - - = = 4+t - -
Selenjum [V
(Senenite) ++ ++ - - - - -+ 4+ -
Selenium ¥
(Senenite) ++ - - - - _ - 4+ -
Asenic I +4° 447 - - - - - 4o+t + -
Arsenic V ++ +4+ - - - — 4+ o+ -
Ragum2%6 - - - - - - 4+ ++ +t+ -
Radon - 4+ ++ ++ +t+ - - - - -
Uranium b ++ - - - - 4+ ++ +t+ -

++ =Excellent(70 ~100%), +=~Average(30 ~69%), —=Poor(0 ~29%).
a=with preoxidation, b =unknown.
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