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- Objectives

e Hydrogeological map using methodology
and international legend of the |AH

- Hydrogeological Atlas to explain and inform
mMap

e WebGlIS map portal
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Aquifer Designation in Faryab

According to International Association of Hydrogeologists’ Legend
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WebGIS Portal

- o Andreas to describe

= Faryab Water Sources




Hydrogeological Atlas
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Table 1.1. The Districts of Faryab Province (as of 2013)
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District Population (CSO 2013) Area (km?) (Wikipedia)
Qaysar 138,400 2,502
Almar 68,300 1,525
Kohistan 53,100 2,254
Gurziwan 73,700 1,875
Pashtun Kot 183,500 4,000
Khwaja Sabz Posh 49,400 800
Bilchiragh 50,700 1,189
Maimana 78,500 133**
Shirin Tagab 79,100 3,500
Dowlatabad 47,200 2,598
. Qaramgol 19,100 2,192
Qurgan 45,800 797
Andkhoi 38,700 381
Khani Chahar Bagh 22,500 1,056
Ghormach 52,566+ 2,083
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Annual average monthly mean air iEmparature within orid square
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River flows

Heavily influenced by evapotranspiration
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purs on the top of the Campanian-Palaeocene Ghory

relative to sea level in Faryab. Based Steinshouer et al.
i.usgs.gov/of/2006/1179 /metadata/ghorydpafg.htm. Red
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63.207

1

Geologic Units (USGS)

Unit Symbo!, Time Name, Lithology

T Qdsm, Holocene, Salt marsh deposits

Q34a, Late Plei -Hok , congk and Exploration borehole
Q34e, Late Pleistocene-Holocene, Eolian deposits . . Observation borehole
Q3a, Late Pleistocene, conglomerate and sandstone X 7N Rivers
Q2a, Middle Plei and sandsto R i 4 #“\_ Provnce Saundary
Q2loe, Middle Pleistocene, Loass A |7\ Distrit Boundary
Q1a, Early Pleistocene, conglomerate and sandstone . - 2
N1mcsl, Middie Miocene, clay and siltstone . y . g
Nilcsl, Early Miocene, clay and siltstone ® & : ?"f]p"‘ =
N1dig, Miocene, diorite and granodionte v .
Pg2csh, Eacene, clay and shale g
KPg1ld, Late C P i and
K2ssl, Late Crataceous, sandstone and siitstone
Kissc, Early C d and congl ate
T23ssl, Midale-Late Tnassic, sandstone and siltstone
T1ssc, Early Triassic, sandstone‘and conglomerate
Pssl, Permian, sandstone and siltstone
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AqQuifer properties

e —— -

Aquifer T (high)| T (low)| Saturated|K (high) K (low) The transmissivities of the Quaternary ‘
ep | :
- m?/d| m?/d m| m/d m/d| aqwfer system range from several !
E:’Sl:;:“h 1 T S Y —: hundred m?/d in northern Maimana
olik borehole . . . O N ¥ .
Qaysar Health Centre 49| 30| 2s.28 20 12 (Bibi Aina, Toshkur Bibi Amina, Koh-e
PAL Ssin Sy s les on 03 Khana) and the Shirin Tagab valley,
Sarf Ali borehole . . 25.8 . ! down to a few tens of m?/d around .
Qara Tana borehole * * 62.9 * * ‘
Nughayli Bala borehole 27 17 49 0.6 0.3 Qaysar and Almar' J
Shoran Shikhan borehole 13 8 45 0.3 0.17] A 43/ Ang !
Almar Markas (Contre) pr— o T 4  Forthe Neogene, the Fransm|ssw|t|es are ﬁ
|Bish Qara and Nogholi Payan borehole 40 24 38.3 1.0 0.§ even lower, ranging from around 1
Maimana area 2
Jamshidi Bala borehole INeogene 18 11 65.2 0.3 0.16] m2/d to 40-60 m /d
|Bakhshi Sayd Alli borehole INeogene 9 6 56.2 0.16] 0.10f
|[Maimana University borehole IQuaternary 81 49 49 1.6 1.0}
NCA Maimana (Koh-e Khana) test IQuaternary 258 157 77.7 3.3 2.0 1
lborehole
|Bibi Aina borehole IQuaternary 230 141 139 1.7 1.0
(some Neogene)
[Toshkur Bibi Amina 617 376 24 25.7 15.7]
[Further north
Shirin Tagab Health Centre 73 44 20.5 3.5 2.2 *
Shirin Tagab Markaz (Centre) IQuaternary 655 399 18.1 36.2 22.1
[Astana 1 deep bore (Mahad) INeogene 27 16| 190 0.14f 0.09|
|Astana 2 deep bore (Gul Qudoq) INeogene 2.1 1.3 191 0.01 0.01
Jalaier 1 deep bore (Chokazie village) |Neogene 62 38 177 0.4 0.21
alaier 2 deep bore (Atomchi village) INeogene 1.0 0.6) 183.3| 0.005| 0.003
Dowlatabad Markaz (Centre), bore 2 IQuaternary 144 88 29 5.0 3.0]

Table 5.2. Boreholes in Faryab with pumping / drawdown data. Transmissivity
range estimated by Logan approximation. * = transmissivity very low (pump dry).
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Thermogeology
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Figure 6.16. Rest groundwater

level (m below ground level) in Faryab

(and Ghormach)

Kriged data.
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Groundwater levels _]
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Groundwater levels

e Groundwater levels typically 15 - 40 m below ground in valleys

e Approach surface near springs
e Potential for infiliration of river water to aquifer
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Salinity
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Water chemistry
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Water chemistry

(N=148)

(should be <1.5 mg/L)
I g T ———

" 15-232 o = 100- 1147 b R i
10-15 Qurgan 50 - 100 Qurgan '\_\
m 05-1.0 m 10-50 s,
Tt Andkhol = Andkhoi
m 01-05 \\ m 10-10 5
/
W bdl-0.1 o of EOPE W bdl- 1.0 )
: Nitrate
Floraemg Dowlatabad i mg/L as NO3 ||\ Dowlatabad i
/‘1\ /‘l\
\/\ k\ ,,/\,"J
Shirin Tagab Shirin Tagab
" o . .
\M/J \‘”J\7 “v/\q B\\_,v-f" \\K/} ¢ A‘\_,L,({(‘ \\, - o
Aimar }> Khwaja Sabz Posh Almar \ Khwaja Sabz Pos
[!,/S&J_ﬁ A If W
'l. \ 0 ﬁ
m Pashtun Kot . ‘. -. r 'J\ Pashtun Kot % -:
Qaysar Gurziwan ' i Qaysar { P 4 Gurz:wan'
oo St
. e ose L,
. A q . . q
Badghis Kohistan Badghis Kohistan
M M
Fluoride Nitrate

(should be < 50 mg/L

[w 30-62.05 | Khani Chahar
m 30-62.05 - \ i
s urgan
10-30 ; L
m 5-10 . bl
R |
m1-5 ® % |
W 0.382-1 i | P ‘
Uranium pg/L ;
Dowlatabad m:a;a :
/W
\\/NA'
Shirin Tagab
Almar Khwaja Sabz Posh
\\J R T
} . | - N
»\2\,\ ju«/—“—; )
a5 o
\ Pashtun Kot 2 B C ‘ |
Qayage Gurzrwan'
Raiighi Kohistan

Uronlu



Stable isotopes
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Figure 11.2. Stable isotope diagram comparing the isotopic composition of
precipitation samples (from Figure 2.8) with river water samples from May 2013, -75 1
described in Chapter 3. The GMWL is taken as §2H = (8.13 x §180) + 10.8 (Clark & Fritz
1997). The local meteoric water line is the linear best fit through all precipitation points

and is defined by equation (11.2)

A

+ Maimana groundwater

-80 T T T T
-1 -10 -9 -8 -7 -6
X . : 5180 (%a)
Evapotranspiration is a
/1 Figure 11.4. Stable isotope diagram comparing the isotopic composition of
powerfU| d”v'ng fOCTor groundwater samples with river water samples from May 2013 and Maimana

I g I —

for groundwater
chemistry

rainfall. The GMWL is taken as §2H = (8.13 x §180) + 10.8 (Clark & Fritz 1997). The local
meteoric water line is taken from Figure 11.1 and equation 11.2.
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Water balance

Flow generation in
mountain areas

’Preapitation
Snowmelt

Direct infiltration from rain ¢

Direct evaporation

Groundwater Andkhoi -
- port of water
basefiow ﬂ ' (flow is lost) toAndkhoi  Amu Darya
‘ —
Infiltration o ground ' ' ’
Infiltration to ground
Evapotranspiration - -
Imigatjor ’ Possibie groundmaier
: Possitle feedback of discharge % north and
&  Fowdwnieras saine bazefow to Khwajp Mod
Irfiltration to ground

Direct recharge of precipitation:
Almost O mm in northern districts
Around 10-20 mm per year in Maimana / Gurziwan
Maybe > 100-200 mm in Kohistan (mountains in south)




Water balance

Indirect recharge of river water is very important for groundwater resources

Flow generation in
mountain areas

.Prec:pitan‘on
Snowmelt

‘ Direct evaporation

e —— ﬂA"d.m& import of water
o & (fowislos) 4 ancknoi  Amu Darya
‘ ‘ W
Infiliration to ground ' f )
Infiltration to ground
Evapotranspiration -
Irricatior ’ Possible groundwaier
Possitle feedback of discharge %o north end
’ gourdwaier as saline basefiow to Khwajs Mod
infiltration to ground

Major uncertainties in water balance
Offtake to irrigation

Evapotranspiration losses to irrigation

Quantification of indirect infiltration from rivers




