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Outline

» Causes of groundwater contamination

* Contaminated drinking water and health
effects

* Finding policy relevant option

* Major challen




Salinity contamination
Nitrate contamination

Boron contamination

Fluoride contamination

| . : :
Arsenic contamination
Chromium contamination

Hardness
Faecal Coli form bacteria

Groundwater
Quantitative concerns




EC spatial distribution levels in the groundwater
of Afghanistan (23800 water points tested data)

Badakhshan

(:S International borders

("% Provincial borders

EC/Salinity spatial distribution levels in uS/cm :
+  323-1500, Lower than NDWQ and WHO limit
A 1501 - 3000, Lower than NDWQ Limit and higher than WHO limit
4 3001 -52100, Higher than NDWQ and WHO limit

M LI L I lKilometers

Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( October, 2011 ). 0 55 110 220 330 440
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Nitrate contamination in Afghanistan

Legend
Cﬁ International boundary

("% Provinces boundary

Nitrate concentration in mg/l :
Nimroz 4 <50, Lower than the NDWQS

4+ > 50, Higher than the NDWQS
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ML LI Kilometers
Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( August, 2014 ). 0 50 100 200 300 400




Sources of Nitrate:

* Sewage

*[eakage from septic tanks
*P1t latrines

*Irrigation channels
*Fertilizer

Health concerns

* Blue baby Syndrome

 Effect on aged people

 Effect on pregnant women

* Cancer 1n those with heart disease
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Time series Nitrate contam1nat1on

increasing trend in Kabul city.

AWV IDD (Bagrami district) Tie series Ntrate concentration \alue
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increasing trend 1n Jalalabad city.

GMW _ID 32 (Jalalabad), Time series Nitrate concentration Value

O My, 2005
O 08 September 2005
O 2INoverrber 2005
O BMarch2006

O 04 Decermber 2006
8 03J une2007

B 08 Decerrber 2007
O 05J anuary2009
B 05August 2009

O TAril 201

0 06C:tober 2011

0 07July202

B 05 Noverrber 202
0 23May20B

B D Agust201

540

Concentration (mg/L)

Analyzef date




Concentration (mg/L)
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Time series Nitrate contamination
increasing trend in Herat city.

GMW_ID 168 (Center of Hert province), Time series Nitrate

concentration \/aliiea
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Analyzed date

006 March 2009
017 October 2009
004 May 2011
020 June 2011
003 May 2012
029 September
Dggﬁay 2013
B27 April 2014




Concentration (ng/L)
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Time series Nitrate contamination
increasing trend in Mazr-e-Sharif city.

@WIV ID91(Vazar-e Sherif), Time series Nitrate concentration Value
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Causes of Nitrate contamination in Kabul city




Contamination from Open Fractures

Fractures in crystalline rock

Ground-Water Mound
Rain

A ,City dump (“sanitary landfill”)

i‘-'Ground-water mound benéathi' ump.

 ——»Main direction of ground-water flow —» = T 0

/Septch J
tank
— .% Groundwater
“movement

Sewage Contamination

This well provides
Septic tank  Clean water
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Fecal coliform bacteria contamination

in Afghanistan

Fecal coliform bacteria spatial distribution levels in the
groundwater of Afghanistan (1758 Water Samples)

g International borders
S % Provincial borders

o Fecal coliform bacteria spatial distribution
Kandahar levels in Coli./100 mL. :

Hilmand A 0 , Lower than NDWQ standard

A 1 - 5, Slightly higher than NDWQ standard

A  5-100, Moderate higher than NDWQ standard
A > 100, Major higher than NDWQ standard

N | I 1Kilometers

Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( Mayr, 2014 ). ) 55 110 220 330 440
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Percentage of fecal cdiformbacteria distribution levels in the

groundvater of Afghanistan (1758 vater sanples)
D%

o

0
27 [0 0 Cdi/ D0, Loner trenNDVD

stancard

O 1 5Cdi/ DO i, slightlyhigher then
NOVWQstardard

[0 6-D0 Cdi/ DO mi, mockrate higher
then NDWDstarchrd

B >D0 Cdi/ DO m, rmejor higher
therlNDWDstarchrd

55%




Fluoride spatial distribution levels
in the groundwater of Afghanistan
(5174 water points tested data)

Turkmenistan

Hilmand

Kandahar

Uzbekistan

Pakistan

Badakhshan

Legend
CZ3 International Boundary

"% Province Boundary

Fluoride spatial distribution levels :
4 <1.500 mg/l, Lower than National DWQ S tandard

A >1.500 mg/l, Higher than National DWQ S tandard

M I L [ lKilometers
0 55 110 220 330 440

Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( April, 2014 ).




Percentage of Fluoride distribution levels in the water points of Afghanistan (5174 water
points tested data)

7%

O <1.5mgl/L, Lower than the National DWQ
standard

0O 1.5-2.5 mglL, Slightly higher than the
National DWQ standard

@ 2.5-5mg/, Moderately higher than the
National DWQ standard

B 5.0 - 15 mg/l Major higher than the National
DWQ standard




Impact of fluoride on human health due

to excess dose
Fluoride (mg/l) Effects on human body

Below 0.5 Dental Caries

0.5t01.0 Protection against dental
caries. Takes care of bone
and teeth

1.51t03.0 Dental fluorosis

3to 10 Skeletal fluorosis (adverse
changes in bone structure)

10 or more Crippling skeletal fluorosis
and severe osteoclerosis




Severe effects of fluoridated water:
discoloration, pitting, cracking and chipping

&,
4 L&#

Hip fracture

Fluoride and Arthritis Bone Fluorosis



Legend

Fluoride concetration
contours line (mg/l):

[ 0.020 - 1.000

~ 1.000 - 1.500
1.500 — 2.000
2.000 - 2.500
2.500 — 3.000
3.000 - 4.000

[ 4.000-5.000
I 5.000 - 7.449

; -,-'/‘ S0 ' ML 1L [ lKilometers
Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( April, 2014). 0 10 20 40 60 80




Percentage of Fluoride distribution levels in the water points of Balkh province

(380 water points tested data)
6%

0O <1.5mg/L, Lower than the National DWQ
standard

O 1.5-3.0 mgl/L, Slightly higher than the National
DWQ standard

@ 3.0 - 5.0 mg/l, Moderately higher than the
National DWQ standard

B >5.0 mg/l Major higher than the National DWQ
standard




 Effect of Human Health due to Hi

Fluoride in Drinking Water Sources in Balkh
Province
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ATSENIC contamination in Atghanistan

Arsenic spatial distribution levels in
the groundwater of Afghanistan

hae

A
A PN
Samangan A A
A
A
< 2

<y

Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( May, 2014 ).

9 International borders

("3 Provincial borders

Arsinic concentrations levels:
4 0.000
A 0.001-0.010, Lower than WHO and NDWQ limit
A 0.011 - 0.050, Higher than WHO limit and lower than NDWQ limit
A 0.051-0.900 Higherthan WHO and NDWQ limit
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0 55 110 220 330 440




Arsenic spatial distribution levels in the water points
of Panjsher(219 Water Samples)

A
Legend

Bazarak
Cis Provinces border
C3 District border
o River line
A ~".~— Main Rivers
= s, R 25 Intermediate Drainages

IArsenic concentration levels:
0.0000
A 0.0001 - 0.0100, Lower than WHO and NDWQ Limit
A 0.0101 - 0.0500, Higher than WHO Limit and Lower than NDWQ Limit

A 0.0501 - 0.4000, Higher than WHO and NDWQ Limit

LI LI  L__ T IKilometers
0 475 95 19 28.5 38

Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( Aprilr, 20141 ).
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Arsenic Health effects:

- Cancers-bladder, lungs, skin, kidneys
and nasal

* Passages, liver and prostate

* Arsenic effect nervous system as well

as heart and blood vessels

* Birth defects and reproductive

problem






Arsenic Contamination in Panjsher Province

Arsenic spatial distribution levels in the groundwater of Ghazni province Ceter (348 Water Samples)
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Legend
Arsenic special distribution levels in mg/L:

2 A 0.000 - 0.010, Lower than WHO guidlin and NDWQS |1
A
- 0.011 - 0.040, Higher than WHO guidline and NDWQS||
, % 0.041 - 1.000, Higher than NDWQS B
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Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( October, 2011 ).

ML I LT IKilometers
0 225 45 9 13.5 18




Concentration (ng/L)
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Time series Arsenic contamination
trend 1n Ghazni city.

QWVID B9 (Grezni City) Tire series Arseric caroartration Ve
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Time series Arsenic contamination trend
in Mohammad Agha district.

AWV IDH2 (Mbhanmed Aga district) Time series Arsenic
concentration Value
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Sulphate contamination 1n Afghanistan

(CZ3 International boundary

C:i)) Provinces boundary

Hilmand Kandahar = “, Sulphate contamination in mg/l :
A 0-250, Lower than NDWQS.

A 251-2720, Higher than NDWQS.

Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( August, 2014 ).




Perceniage o Suprete distribuion levals in the water
of Aghanistan (3491water

0onts testec

chta)

[0 <250 mg/L, Lower
than the National
DWQ standard

B > 250 mg/l, Higher
than the National
DWQ standard
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Quantitative status of WPs functioﬂélity

Location of water points

CS International Boundary
(4 Province Boundary
C:} District boundary

Location of water point

Kilometers
Source: DACAAR National Groundwater Monitoring, Kabul, Afghanistan ( August, 2014 ). 0 90 180 270 360




er points functionality (working condition)
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O Functioral

O Wrking with bucket
B Driedup

0 Cdlapsed

B Plygged/ Adbandoned
O Mitiple Prodem

B Eclosed
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Prevent
water
relevant
unexpecte
d events
rather

waiting
for them to
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Challenges facing water resources:

* Inadequate management of water Resources

* Inadequate efforts for WR development,
protection, conservation and sustainability

* GW dependent country, insufficient GW storage
and very high population growth

* Over-exploitation, dewatering aquifer, and Deteriorating
WQ

* Climate change and efficient and effective policy

* and strategy for mitigation and adoption
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* Insufficient of data and data information
systems

* Insufficient WR policies, legislation, and
enforcement.

 Insufficient research of alternative water
SOUrces

* Difficulty 1

potential



Recommendations and policy relevant optlons

* Management 1nitiative and improvement

® Enabling environment

® Initiate technical or conservation and

protection measure

® Building the capacity of water sector
professionals

® Conducting research projects




Thank your for
your attention




