b Main Aquifers Influenced by DAD

Geological section in the downstream of DAD is inferred as shown in Figure. The proposed
DAD site consists of white to pinkish limestone in general, though very thin river deposits lies
along river bed. From about 1 kilo-meter downstream of DAD site, Altuvial fan composed
- generally of sands/gravels develops. According to test drilling, the thickness of Alluviums at
the way-out from hills is 6.5 meters, and depth to water level is 2.6 meters, tis inferred that
the thickness of Alluvium may be around 30 meters at maximum, They are underlain by shale
in general. Miocene limestone in the area lies over the shale.

A.5 THE RESULT OF TEST DRILLING, SOIL TEST AND RESISTIVITY
EXPLORATION AT PROPOSED AND EXISTING DAD SITES. '

According to the resulls of in situ investigation in this study, the geological sections of the
downstream of the priority DADs are shown in respective Figs. and described respectively as
' the above. ' '

' The result of Test Drillings and Soil Tests are shown in Fig.A.SO to 52.
' Fig.A.50 shows Summary of Test Drirlling with the result of standard penctration test.

The strength for dam foundalion is enough at every dam site exéept at Jigda site which shows

- N-value of depth4 to 8 meters less than 10. The uppermost tayer of Murgi Kotal site is siltation

material deposited in the reservoir area of existing Murgl Kotal DAD. Upper 10 metcrs ofthe |
“bedrock of Kach and Iskalkoo (Gale Shalc) is weathered and its N- value shows between IO
“and 20 partly. : : o :

- As a result of test drilling, il is recognized that silly to clayey strata of thickness 10 to 15 meters

in the uniconsolidated deposit is existing. Ghutai Shera site is in the area of Subrecent deposit
‘which is rich of silt/clay layer in this place overtain by sandy layer (river deposit) of thickness
10 meters. From depth of 30 meters at Wali Dad and from 20 meters at Dara silty and!or
clayey sirata of lhickness around 15 meters may be mferrecl Subrecent deposu

At Murgi Kotal site, lithology is almost composed of sand and gravel excep! the wllpperlnos'i -
siltation deposit. Unconsolidated deposit at dam sites of Mastung, Kalat, and Patki Shah'
Nawaz Sub-Basin is also composed mainly of sand and gravel. '

The gradation anatysis of unconsolidated deposit around respective dam sile is shown in Fig,
A.52. Their matrix material except sand is mostly classified low plastic silt/clay or sandy



silt/clay by Atterberg Eimit Test as shown in Fig. A.51. Highly plastic soils are not existing
around respective dam site.

The result of Permeability Test is as shown in Table A.3. Most part is in the range of E -
'3 emfscc. Sand and Gravel layers at dam site of Mastung, Kalat, and Patki Shah Nawaz show
a little less permeabilily than that (in the range of E-4 cm/sec).

‘a Drilling

“Test drilling was carried out at Delay Action Dam Sites in the phase 1 of this study for the
purpose of the matter mentioned as under.

“Nuinber of investigation sites is 13 for the proposed DAD and 2 for the existing DAD. Study

for three sites at the proposed damss are partly for the rchabilitation of the existing dams. The
* main purpose of the investigation for the proposed dams is to make it confirm the lithology,
thickness of unconsolidated deposit and their permeability at the investigation sites, and for the
exisling dams are to investigate the relationship between the situation of water in the reservoir
and groundwater head of the downstream, and to check the silfation material.

“The purposes and the investigated locations of réspcclive dam are briefly mentioned as the
~ followings. '

Existing dam sites

- Khushab, Tirkha: ‘ 7
- Study for the relationship between the water in the reservoir and the
- groundwater head of downstrean, )
- Drilling location; center of riverbed al S0 m downstream from dam axis,

Proposed dam sites, partly as existing dams

Murgi Kotal:
To confirm the thickness of siltation materiat and unconsolidat-¢<l deposit.
* Drilling location; the point showing the thickness of si_!tali(in material maximum
in the reservoir area of existing dam.

Kach, Wali Dad | |
- To confitm the subsurface lithology of the downstream arca of dam.
" Drilling location;
Kach; center of riverbed at the point 1.5 ki far from existing dam
Wali Dad; center of riverbed at the point 1.0 km far from existing dam



Proposed dam sites

Brewary ¢ Dara, Ghutai Shera, Arambi, Sanzali, Jigda, Sakhol, Kad Kucha, Mangi,
Iskalkoo:
To confirm the subsurface lithology and the thickness of vnconsolidated deposit

at the center of dam axcs.

Drilling location; center of riverbed along dam axes

(1) Present Conditions at the Respective Dam Sites

The present conditions at the respective dam sites for this study are mentioned briefly as under.

 Proposed dam sites

Brewary:

W_ali Dad:

Ghutai Shera:

| Murgi Kotal:

Dara:

- very narrow antecedent river valley; river width is few meters; reservoir

side is very deep valley. (Brewary Ls.)

upstream side is gorge; downstream side is wide alluvial fan. {Chiltan
Ls.) 2 '

gravelly hilly area. (Subrecent dep.)

- f_o.r the rehabilitation of existing damaged dam. left bank is linear

mountain fangc', right bank is mounlainous area. (Chiltan Ls.)

at the apex of alluvial fan havmg relatively steep nvcrbcd gradlcnl

o (Chlllaan GazuSh)

© Kach:

“Arambi:

- Sanzati
- Jigda: l_ |
Sakhoh:

Kad Kucha:‘

Mangi:

Iskalkoo:

 the mldslream area of perennial flow river within’ lhc mountains. (GaZl_] :
 'Sh: Urak Cg.)

transitional area from hitly area to mountains. {Murgha Faqirzai Sh.)
hillock area. (Bostan Fm)

the area a little entering to hills. (Murgha Faqirzai Sh. Shaigalu Ss.)

&l the wide outlét from narrow valley to wide alluvial fan (Chiltan Ls.) -

* the wide area a little entering from altuvial fan {o valley'. (_Chilian Ls.

Spintangi Ls.)

the wide inlet from vast alluvial fan to mountains. (Shirinab Fm.)

inside of hilly area. (Spintangi Ls.)



Existing dam sites

‘Firkha;

Khushab:

inside of hiltock area. (Bostan Fm)

the outlet of mountains, (Parh Gr.)

{2) Result of Test Dritling

Standing on the above mentioned purposes and present conditions, test drillings were carried

out at respective dam sites. Besides according to lithology, standard penetration test and

permeabilily test were carried out for confirming the bearing strength and permeability using the

~ drilled boreholes. The resulls are summarized as under,

(a) Lithology and bearing strenglh

Khushab;
' T_i tkha:

_ B.rcwary::.
Gh_t:nai. Shera:

: WaﬁDéd:
Dara:

Murgi Kotal:
Kach:

Jigda:

0~ 12, Sm river deposit, gravcl N-values are more than 50.

12.5 ~ 40+m; limestone and shale of Parh Group.

© 0~ 2m; river deposit; gravel.

2 40+m Bostan Clay. N-values are more than 50.

G 12my; Colluvium and river deposit; cobble, boulder, gra\ el, sand and
sift. N-values are over than 50 except the section of depth 2 ~ 5 meters
which shows 25 ~ 40. ‘

T 12~ 404, tight, massive and dark grcy Brewary Limestone.

0 ~ 11m; river deposit; uppenﬁost 3 mis sand and silts wnlh 1.4 m
thickness and further under part is sand with silt. N- values are more .

 than 50. |
‘11 ~ 40+m; Subrecent dep.; alternation of around 10 m th:ckne,ss of s:lt
' & clay and gravclly layer ‘ -

0~ 30m; alluvnal fan dcposu mamly boulder and gravci and silt palﬂy
with gravel between lhe secuon of depth 7.5~ 10 . N-values are -
over than 50. :

30 ~ 40+m; well- consohdated sﬂty clay; may be Subreccnt deposit.

-0~ 20my; alluvial fan deposit; surface is of boulder (deposit along flow

channel), deeper parts are of silt, gravel and sand. N-values are more
than 50. -

- 20 ~ 40+im; upper 15 mis s;ll & clay dﬂd lower is gravcl may be

Subrecent dcposu

"0~ 10.5m; siltation malenal Iow plaslic sill & clay N-values are 7 at

“uppermost layer and deeper patts are 15 ~ 20.
© 10.5 ~ 40+in; atuvial fan deposit; alternation of boutder and gravel.

0 ~ 1m; river deposit; boulder and gravel. 7
1 ~ 40+1n; Gazij Shale; surface layer of thickness 13 miis weathered, N-
values of which are in between 25 ~ 50; deeper part is more than 50,

0 ~ 9.5m; river deposit; mémly of gravel and silt with gravel. N-values

are pattly very low (less than 10; depth between 4 ~ 7 ),
9.5 ~ 40+ m;Murgha Faqirzal Shale

A - 48



Sanzali: - 0~ 2.6m; river deposits; mainly of sand-rich silty gravel.

2.6 ~ 40+1m; Bostan Formation; mainly of clay, confined sand aguifer
interbedded in between the depth of 12 ~ 14m. N-values  ~ are more
than 50 in major part, however partly around 40.

Arambi: 0 ~ 17ny; river deposit; uppermost 12 m is gravel with silt. deeper parts

are silt and boulder, N-values are more than 50,
17 ~ 40+m; Shaigatu Sandstone

Sakhol: 0~ 40+m; alluvial fan deposit; gravel and boutder up to the depth 35 m,

Mangi:

and the deeper sand layer. N-values are more than 50.

0 - 27m; alluvial deposit; gravel and boutder. N-values are more than
50. . _ '
27 ~ 40+m; Murgha Faqirzai Shale

Kad Kucha: O~ 40+m; alluvial deposit; mainly of gravel and bbulder._ N-values are

more than 50,

Iskalkoo: 0 ~ 6.5m; river deposit; mainly of gravel. N-values are almost more than

50, however one part 20. _
6.5 ~ 4041my; Gazij Shale; uppermost layer (thickness 8 i) is weathered,
N-value of which is in between 20 ~ 40. . ;

. (b) Permeability

The results of permeabilily test at réspective drilling sites are shown in the following table;

According to the test, the permeability of reé_;peclive lithology is as mentioned under.

A

‘Saturated silty gravel to boulder strata as tested at Brewary, Khushab, |

Jigda shows the permeabilily of saturated groundwater flows as itself. Perennial
groundwater flow may wash out the fine materials, and shows relatively good
permeability, S : ' ‘

" The range of cocfficient of pehneabiiilyis 1.5 ~ 2.5E-3 cm/sec.

" Unsaturated silty gravel to boulder strata as tested at Wali Dad, Sakhol,

Kad Kucha and Mangi shows the permeability of unsaturated percolating water
flow. Because they lie in the unsaturated zone, the deposit may go on to shrink
by arid meteorology, and contain the fine material at that sites resulting

. permeability reduced.

Coefficient of permeability is Iess than 1 ~ 3E-4 env/sec, and partly -
lowered in the range of E-5 cm/see. : ' S

However, as shown in the example tested at Dara, the deposit almost
totally washed out silt and clay situating even in the upper than
groundwater tevel along the river channel shows cocfficient of permeability
1.5E-3 cm/sec. S 3 : ‘;

" Like as the above, even though it is the deposit lying over than groundwater

level; river deposit washed tofally out the clay distributing on the
base of Subrecent deposit as tested at Ghutai Shera shows relatively high
coefficient of permeability as 9.5E-3 em/see,



. Bostan Formation as tested at Sanzali shows coefficient of permeability
1.5E-4 cm/sec.

. 'The siltation material of Murgi Kotal existing dam shows relatively high
coefficient of permeability of a fine déposit as fine deposits go due to it may be
on the way (o be harden. s coefficient of permeabitity is 7.8E-4 cm/sec.

. Basement rocks composed of Gazij Shale is impermeable showing its
coefficient of permeability in the range of E-7 cm/sec.

. As mentioned the above, the depth to bedrock or aquitards, the thickness and the lithology of
unconsolidated deposits, the groundwater level {(some sites are more than the depth drilled) and
the permeability at respective dam site can be checked by the test drifling.

*If further detait data along dam axcs and of the subsurface situation of downsireain may be
collected by some method in the future, relatively accurate analysis of groundwater recharge
may be done.

b Resistivity Exploration
(1) - Purpose and Method

On the basis of the results of drilling‘ d'ala, géoclectrical studies for‘hydrogcological analyses at
the priority dam sites in phase Il has been carried out 1o check the vertical extents of aquifers’
aflter confirming the _hbrizbhtal extents of aquifers in the downstream of the pr¢posed dams
sites by intérprclatioh according 10 the topographical classification, including to ¢heck the
gédlﬂgica\ profile along dam axis in the case dani site has the wide riverbed. The survey was
_ meant furnish inquﬁnaﬁdn regai'ding the occurrence of aquifers and aquitards in the proposed
- dam sites o '

The method of exploration is by Vertical Electrical Soundings (VES) with exploration depth up
to finding out the impervious bed such as bedrock, thick silts/clay strata or, in the case these are
inferred very deep, up to the depth of recharge or pumping up of groundwater concerned to
which may be around 100 ~ 150 meters. Groundwater tables were also trying to make an effort
to be found out as much as poséible. Electrode configuration was of Schlumberger type with
half current spacing ra’nfgin'g from 5 to 160 meters.

(2)  Location

Probing points of Vertical Electrical Sounding (VES) in each dam area were arranged to grasp
the acrial extents of aqu'ifc'rs effectively in the downsiceam of the priority proposed DAD in
- phase I study after confirming the horizontal distribution of the aquifers by topographical
interpretation. Nos. of probing points at respective DAD arcas are as the followings. It was



performed at 47 probing points and exira 3 points and their location is shown in Topo-
Interpretation Maps. '

Proposed DAD area Nos. of Probes Remarks
Brewary
Dara

Murgi Kotal
Kach

Jigda

Sakhol
Mangi
"Kad Kocha 1l
Ghazlona

WO~ ONW O D

‘ {Extra Sutvey)
(and Gxtra 3)

-
~l

Tolal

(3) Result of .Resislivily Exploration

The resulls are mentiened in the chapter 4 as thc item "Main Aquifers Influenced by DAD”
- showing their analizing resulls in Figs. of Geological Sections.
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Hydrogeological Map of Patki Shah Nawaz Sub-Basin

S CALE
a 1 2 3 & 35 & 1 8
[ 7 et ™ " — -

9 lokm

A-73



uiseg-qng ZemeN Yeus piTd jo $a[yolg 1eatderern syrv-ily

SHEDS 1EYUORUOH

IR R
v/
_ \ 3 ..e“.”...

IDA0] ISIBMPUNOLY — —— . : : i wor _
- . o 19
: a * e o > *
CI IR JE LI .
CIC IR L > &
LR I SRR
* & b O > *
6600#000&0

[ T)
ouoispueg ombleys @ o,
ojeys teznbed eybing 2 SO0 58
LI I I D

Reio puens =3
oneas [
pusbey o

o ) B ) oorL
o G
..MI SO0
_.. - = WG
- - o
.. - ’ vtare
e it PILIC
[ T . S GQG".QQ.
S N - — - e o v N
——n RN
= Obcdﬂ.ﬂé
: - e -
g o * * 4 2 @
20 0 s B &
e LI I K )
== L
- L R )
* 2o O e 8T \
- o @ IO \
EE I o o
SO0
AN L NN
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| ALt e Iy
EXE M - .001’.!&"!“”%!“
2%

A-74



T A R RN e A A AR R R R i T B A A M

s v”'.a.....i.t.o.o.ﬁ..“.0.6-.0 AR L I I DL S ST T T I SL I I PN K A L e - . I e B A ST A R
-

K M AR »
.\ﬂl..l..(t&r" ﬂd“‘.!.‘.rlil.l-lill‘--l.‘....»
Chae) W e - - b -

LR e, s ema
O...-ooooo#o..o\;..oo*.c.-. s e ea
A EAA L B P S A
1 PR
0.0...0._0.0.l‘r.o.o..t.fijlhi.o.c.o.l.Dlr.
.t' 'v".""‘....."'.‘...‘
4

DR R P i R A

& .o.‘.u. LRI I I N I I R S&UM -
-WGMOODM -y L 0.0ai..o.o.i.i.l.o.i.é.I.ﬂql..tﬂ\..--. Lo f-.ll.o.f..]...itllnl.
gt < \ TP e Tt Ph b I NCIC I SO VA S I SR NI R ot L ST |
,Oo_o_ooM 2 = b, e v v -2 LR R N 2 o..,opiq”d.ut o..o.o.o.o.t.two.o..v.
0.00003-“0 O Aol L. n.i.Q.Q..‘.&.t.hJ...#v o._,.v. ., 9.0“..0.0.0.
PR S E oo a Ehil RN RS ....,..o.o.o.w.oﬁr. RAR NIRRT
..0000.“&&.000 .Am o s Q.Q.O.O.G.O.i.O./t; TR AR
0.#.*-0.0.‘.’.."0006&0000 = 2 m m (ﬁ .v. ) LN 0.0...!.}...0.'.0.0.-0 - .. -4 »
00009.0‘0%.&0(0(0000 N;m _“ m " o e ftoo.oétio'.oloA.c.i{f...c.M
RAANNR OGN ~ Py FASRTAI NP A L A et S
v o e b e ¢ SO0 D Nu.m ) % RSN I TEC RS L I Y >3
o v e e S e e g0 00 A “ i _ ST d oob e eiete N e s e
D waaidsd 0 0 00 0 ) i 1 4 v e e b e etaTE NN e e
00.900000@ . (4 DAATAS AT ARl N SN
OOOQO 006_00 ot ( 4 _ ) (N S JETE TR e L A
' LELEENED LS
00000000000069 m _ ) AR TR
P ® X 2 d e g e,
Wooooooowowow. : _ [ i % L Cxaa e,
D 000 3 ) - o -
0% %% % %% i X, _ e
OOOCOCEY ! . nr
> 2 I IR B K N J _-T._..U\t bDOOOOOOOQOOOM Tjs : ‘_H { (S . Yo %.ndf.alog
A WELR RIS i __ : " o
LA =— i - hy * .0 9
- = . =t
Al = | _ N ﬁ» ﬁ M) - i e
el = " T, . At
% s _ il ! . SRE
0._ [=d fd - .VW w v Z
" < - g .m _ * w
., P o & i 0 I 1 P -t
o2 2 F £ galiiind ST % _SRRARA
5 ® 2E = i il 2% 5 5
e S <3 < o & _ i : S <A
Sy v i
e g =& = 3 * lipiices Sz
- = om T = = = _ ] i) -8
2 = 28 © = = : ! o E
.l Z3E S £ 2 TINRKEE
o < 2E 5 E .Wm.o il VRES ‘
- O N
v 23K Z & F2 w ; il I R )
i B = - P i
e ELS 3 SER TN
S & 1E ] & E= L LM ;
o ) = i - UA =) o4 !
. ST . £z ET% 235! : THHH
SR 83aT E . 3 83 ES qrERnnEh :
‘L woo i 74 = 2E QR » e M m
. w - . Q . — =] =2 - ol
1 L2 - % B a.wL © g E _
v O TELES3EESEE S 3E 80 d LG :
! S =5 L » A 1| A
] BEESmEfPSc.8 B8 2< L T §
), FT=8ERSS52REERS S5 5% R R RN 1 AT HHH] ity
N PLL L QLA L0ORKED S0 D +p e 00 e e e e ee e e BO000 gigigd y
o - ARXEERRXNAR RN IR F PP H 1
- _.0.o.o..a......l.o.l.o.c.o.o.o...-.o.0.«1@00.00000 & olip il b
" j 1< g o ot 2 . 0.0.’.0.,0.0.0...:.0.0‘0‘.0.-_.0..0.0.o.i.bto..ooo_ooo.o.o p gl o
N PRl ‘ |4 . by R I N R I B =0 - bt
i ] d ;o v R AODOOOOSOOOOAOOOG SO W H
- +1 Al M s R R R I R = = R = \ =iz
i P ] ¢ ! ! R R R R Rt i e =) &0 Raglgh 2
o [ ~ (I > ?I{O...COO‘{QOOQ.QO 0000 00 30000 2l =
. Ny () DN AN o L L - et el
.l . T O P -3 - I3 il i
] . (-3 N R M Ny - G s alely
| 0000 o .UOO&. nﬁ YRR 00000000_0000000_00@0@9000 - &
o d SOOOOODOE: Rely [}
9.0.0.0..'.0.OIWO_W.wm.00000@60000#00@00.0OOQOﬁ.QOQOOOOOQAfO.OODQ R .u.ﬁ.O.n. -.0.0.0.0..0..0.0.0.000000000OOOOOOODQOOOOOOOOOO ~ A

Il ey,

Shera DAD Site

i

¢ Properties around Brewery
N Y T Y YW WY W YW W Y

gi

- W NN ¥ e

ATAY,

y and Hydrogeolo

DAD \%i(c, Walidad DAD and Ghuta

A-75

- Geolo

Fig.A.16

BV 5 A, W W W P . 94




: O Tt ¥ e ¥ A,
. NN
T .”.” oS 710303 = h)ll»lﬂ”illlfllilf SO

s "y N e .ﬂla....oﬂoﬂo._.o«o“ouoﬁow.u. e e - e DD N /a. PRI R
T sed s e rrr e r e e e P N R U e
v 7 — R e e A A M SO ARSOC DO
i huwm—u@{ MO ﬁHOm.W ’ jﬂ: -0000000000000__"0. LRI M\!. LA IE I IR I A LRI I =X AR RN
: o1120dS 10 SUT MUY F0[EAMDY R PIZR A B R SRR R ARt SRRCON L aterv- ol
g : . By = T e Fut=r
m UMIARTTY JO ST MOTU00 § wreq yoey pue S qV(Q BreQ punote soptdold MdoddeapAy pue 30109 LIVEL i
] g’ b . a2 a4 m ag s m o®2 = e v & b B 4 4 » B @ re = T -7
W_ pMOEINDY W MO T POLD] TS Loy 2T A 2 T A xan y 3 e, oowown.ﬁo R R L AR SRR AT e e e, o
i I A A R T g e NG KD R SOOOOON: P R P e
£-) 4. ’- 0. .- 0- ‘-n- 01 'l + t‘\;‘.-“utct‘-l’ ‘o(‘*‘\'-l'...ul’l '. ‘o 0. * L .- C- '- .-,'- - .5 _’f' -t
: Krepunoq 1eBo[0e0) 5% R LR wa..J.un.u.u.uxi..ﬂm..\.uen...u}.'..nimﬁmmmv.m o
=) . il Ly L .- ‘- .w - .- LJ A .. .r L) 0.0 QQ .'- ‘a ..- ’u .- .. '. .a -I.-l‘-.l’-l‘- ’- ’u ,.- - l‘n A .‘\ -_-
i — e Dy B o ¢ LN &oow%ou... B o SN
1 ‘g qpungs B N A ;
. ¥ vrble o % NES R R R R e I L A
1 Eptisite Sie uo%wnwon%om.ﬁvﬂ A QIR I e
i 0 yrd = “w b g e e e s b s b A‘ Qtonv. e s e
5 {preymby Lpueuwog) ) yoH K = - ° oﬂ D OR L IR o LR RS M aPiT S g
mn 7 .Abw)avkm 11940 4G 00! v - \I.WO. GM..OH un .o ou.fn. 0“.0” o“ o“ o” 0“ .v” Q” 0\”\'.. 0“ 0”.0. ..v.. 0” + ...H Qu..o.. ...“ rﬂ.ow.on »
4 e b5 I = z - R aEa (0RO 0 (s » o e e e oo A A T R R D R T A
1 i - ST 0 104 Ol N AN b M T e D e e e e e e e e e
w A L ] - N TG OCHCIERER e e e e e w e e W M N SCOCHERLRCI o voef .k,.
mby & mby A s 18w ] St e, ¥ N L T N MR DAt Rl h
wu Aﬁkﬂ. Nv< E\h@.ﬂ. G{ .D‘_.ﬂamv 4 gﬁﬂm A s 2y N y B XU N A ) ».”aﬂm.\ e e dow f..rlll.r-tlh.!\flﬂ
' Loy 4 T’ .
ﬂ . . IOe1T  — ko MﬂhD ) 1 W n fad y .“ o 0.\. e e e e l..lh.\l.. e e w cu bt oS ol.- R 04-).....9."01...9. OM
.w; g } -t .QU k iyt s OO SoaL = ) L oo e e e 0..'. . um\.v Yy o elee 0“ 0“ I” o - 0..‘- Yy u-...c.w.t...s..
¥ (prevnby Apurunuocy) P 3U302IQNS - 080, o e € e, R R AL RN RN ....”.¢...m
I . : "3op Q00 7 SN : % o e s YA
[ TnueIn) ' e R S org e w . .0.....
: L dop e [EARTY ———— PR b
¥ (preymby Apremiwog)  Gop 10013 A2ITEA = 000
1l
3
1

a‘ ”"" .’.’.’(I e e e, o

e O IIIOA”M%NP e+, 4, o w4 o

SSSAS RS TN RAN AN ATANRA U S IS
AN

oD .m.mouu_'ﬁmw.“.m.‘oun *ar gty ek v i} llllllll.l..llrl.'ﬂ m_’”””””’ ””!«’«"”””””””””."ﬂg’q .“1.111 = .lrw
[1010.19.810.0.10.0 PRI - g SAMLLLLLLATANASTARANR RSN m i
e I e

i e AT S ML AASSASS: D R e = . ..

bkt » J " ""’5 G -
RSO o000 ”mMAI/)&IAW_ II. w ”. w w w ”. mmwm.h”ol./vw_N.Mmmmmm”I”NMII##””WWM..H“ e S

() R PR - "7 f...! - > et - u.n.... .’].l.,".‘ ‘.J.". N
LTRTEE R N N e RN

RN .
e e

B A R RN
et O R A R R S RN
e N R R
R e RN SRR N Y
_ 1fw””””a””'wwwwwwwvmwnununnm..unnnuunnuwwwmhnumw””””%%ef/%ﬂﬂﬂﬂ%ﬁ«%ﬂ%ﬂﬂﬁ
R RS ETRIN

' e M e i e wir 0 A PO Y Y P R S S . S - i i S S 8 S ad O ’Q
e AN
a2 e AT VASE VAN NN NN

Fa N /Y o - vl ) -

=PRI e N N



LT = T Y P T,

hd * aX, .
- 0‘0 L L "'J-'I (\- .
O DT IINatange )
NS e AT

™
.'}‘.l‘..*‘
- B
T .ll\'l.-'ll-
.

bt - o“0...'”0.t.o,.t.r.o..o.v..o.é.f. . ¥ . _ ,
' " - o.o.o.f.t.o.t.o.ﬁ.om.o..oio.O..o.o.)o 7 ﬂll
A R R R R R N AT o oilE
S :, R R RN R RN — —_— bol=lS
: W ’ RN v o 2 : Wil
PP L = = 5 " 2l
: : €5 3 U
e L]
i > T = = o -
. " A < < Avn.. 2 = =K
. - = S, y i — Ma
: = = = = o Polm
o € g = = < P E e
¥ ] ® S = o =]
* A o= 1= <3 [
" — .= = =l & K
it ; : g & - E g€ 2 =
) . . em —
e 3 - T z £ %
- J...ﬂ.t\ et e . o . ...ll‘U.. — r.,_
= =
XK P§ ; 5 r—r—— S EE s 3!
LR« L 8L gl g e By =
e o & &, b ¢ / Pw [+ m = .uU L T
le o v+ ) ) 5 - = . ..m z e 235
L, - = = = {3
I g & e ® 83 28 =
S eTele e Im..Fh... = & - U.M )
S, = ) s
{ o e e e = RN ﬁ.m s s =) w z = QO ! .r-;
Tea s e b . S5 EoSE =2 52 2% ||
e e s e o WA R R R, ) llnu.v.uzm"u.rh-moemu.\n = _ _S
Wt . . AN A 2 E 3
/. :oo&.&v&o -1\'00&4000.0. e a.l..!aahhmo.n\ n-o “M.Ul _ ,-ml\
i LA AN P HDODDE SEZTEESEEE ES 3
L K AR : L i
o....°.¢-°-0-°-0-°-0l’-‘ o 4 M " = M
.l..’...'u.u'n.l¢.¢|°no- . \l . . . n p M
* e o 00w b e e SN - Py % X ﬁ . ﬂ 4 . N | m w
=TT - " u - - -r . ¢
. 01'«@..-9-.-'-0"-9.'~'|9.Q-‘- .'. ‘-Gfﬂelw \.\ i‘ Hm p m
w o P I I T T R « n. iz . . ., >
w - ®Q . Q-°!¢4‘1°|°a¢-.|...leuontnonfnﬂu. " °|°ihAIﬁ-" lmb
H . 5 - 6 e % LT ~
. 4 +.¢.\ FOLPLIL L R PR L P TP . R =] e
- e - -l‘ . ‘l g ‘a‘n‘n.nb'QI'i.-.cﬂa'loq' L v99 l‘h’ﬁ"on, iy m .
AP Tw e 0 v J
o N L L e T S s 6 6 B o e e e < '
e Sanett Q.Qlﬂ.. =0z FEEMEEN O.VMM..ﬁ.lMM Eoal A FAd IS D It N oo K
) P - d PR ST A aieaLr L TREN .
cm...nﬂ MR ...Qa.Mo-H. - .-t.o.t.u...cn. lele el e aiatstata s m o
..pr!.!.o...v.b.l.l.t.o.i.l}l.q L L hu'.é.‘.#.0-*.0.1..3-10.0.0.0.0.9.0.0.n =
S OO O - v S, slfran o b 8 o0 e . -
e e T . g e R .
OOO00DDOODODION I Y YE offo * Bt 0o e e foued
o B Ny a s B [} - - . »or
u R OOODUOOUIITIIN LIS P A L LS PO -4 -
‘o e - - . & a - . . " L -
e e e ss e o " Q.O.G.A.o.o.o A - . ..u...il-b PP Cvery, =
e s e . o0 Y ATV S AR TS R AR R RO =i,
- e . R N A RR RN S ST ETeTELY. e oo e s olee z
oo - & geweaes LI b ) A AR RN AN
h ST " IRl PRt At g
o e PR R T
T3 IR N ) LR L 4 . :
e e e e et . A P go
ha DEPAE L . V..l.l...o-‘..o.‘.t-_of-ﬁvﬂ.ﬂ-n(.'.ﬁl . I.OI
ERTEY R N KN ._..-n.:m.wo...o.o..i. . " e
T AN B N . !
- R SOOI G ICDODT OO
" . .7 e e e b bamie B D SIS e e e e o
L e e e '
. R R R R N
% [ R A B R R S X o i R ] .\\
DOl « we 2v wa o, .~ e s ke ey .v..v.h.bs,.o.h PORL LY w
Rt P LT
N
<
=T+
—

L

LI

- ”




N - - e Y P PPN L A AL i T e Y .. .......... .

*
. ’ o7 T} S
| A4 o’ JURPREVL Legend S
AT L L ..-r'l'o LI N B
. L AP LU . _ : _ &
. SIS LR L LN % v i : i .
. A [ }  Valley Foor dep.(Partly Aquifer / Parly Aquitard) { -]
...... e 4 v o - . -y .
. adoreanaadeelel) [FEE) Altwviat Fandep. | e :
.’ BT N SR TLA IR R SN S - : ranular .
& VRO e e e e e foee}  Subsecent dep. ... (Dominantly Aquifer)
\Q 'r’:i ‘. .{ ." 0‘.O .0 '0 .G .’ .’ .l .0 ‘0 " .| ‘0 ) S 4 m » ] (P “ A -r !P l‘ A ,
. R ‘:‘_c R R R I S A [EEB _ pinangi Ls (rarity Aquiler / Fartly U.U“afd) ;
. b e srrdec ot E==3 i
P -‘:9 _o_o:o a'c'.'o R IR SL L DL Ga”—' Sh. - A
T el v el Tenee el 2253 Forg Munro Fim, :
,p‘.'f.. .'.'.'.'aq' BRI S S R L L SR m A
O I I I A I N A S B B DU B ) BI’CWH[yLS. ([) . Iv Ao d)
T e e e o ominantly Aquitas .
:"" -’:.'.: .' .'.. :".‘. -“..I .Q -Q..-. -.:.:0 ‘.‘.‘.‘. :. .QT.: Pafh Gr' !
3)!3333!!ff?%%%{ﬂfﬁﬂfﬂfﬁfﬂfﬁh £ Chittan Ls. :
0.0.0'5..‘|..'0.0.f..'0 Q.’IQ..O.O‘Q.' 0.0.’.9‘0 . - ,
CATIILII R T B Shirinab P, _|
#7000 T T e e e e T e BOTOTOTON T e e T RO ...1 . Fault .
............ I ) SRR G AR LN au R
R N R R B R R R BRI oot e~ o N Iy AT I "
............ * Noono oo er Y 0 00 d .. : o
sleletetetete e e e e T B0 0000 Ny 00020 0% <, Geological boundary K
+ 8 W 4w a4 ok b s oa e L) 0000 C’ Do‘ . 0000 L) Oo 645 [ vl ; Oy
AOAARABBABERRE gc-oo&" c’Ef’%.trﬂt-qo@t>o.o T e T sl o
e el e e e T t}g 202005200008 200005 %%0 : Inferred Lower Limit Equialtitude pe
............. SB30m, . c
SAFIII ooooooooooooooogooooooooooc.oooq Contour Ling of Altuvium el
.hﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁgﬂﬁﬁﬁfﬁfﬁ%JU?Eoéw% 3
: 020000070 % %% %% %6 %% % . . J .
L DRODEE " DB QORI I T TN Equivaiue Contour Linc of Specific
e e P00 0,0.0.0.0.0.6,0.0.0.0,0,00d Yield of Aquifes
............. sqoo o Khora Manda DAD Site » 0 “ .
SAAA A e LA & Catchment Area T 32etete 5 ; B AL TR R e e e R g bt
el leln e gty : R R R L I I IR oI, MM My, o
RN ) K X LaP0Pa%e %P0 %620 %0 0% P et 22020%0%20%0%6%6 26202000 % 0%t ]
%" 3;%%%%@-" % &f&&&&ﬁ&&@?&&ﬂf@ﬁ‘ R I om0 e
RRCICI R X NI C0%0%6%6%006%0 %0 0% M e Ny T A
PR oooooooooo:o:oo Ve e 'lgo °o:o°o:o°o°o°o°o:ogo°o° P
00 e peelo0000l 000 00NN, e oY &o 020206 % 0% ]
RRCRIL KA o°o°«:- °d;\'. 0% 20 0%6%6P0% 0%y
K '.%‘0 006%0%000% % A% o°oé‘."'.“ 0% %0000 %A
00y e ogozogogogogo °og¢°."{ i °ogo°o° '
NI AT PRl N3 'é%o
5 R . [ ]
}ﬁ°ﬁﬁ§9%%%%&ﬁﬁﬁﬁwﬁ\%ﬂﬁﬁ O

p o = W= e o D N e B W S M L )
NWC OO OO0 00 000000
000 0°0°0 00000‘:'0000000.;%0000000000 QO \

°o°o°o°o°o°o°o°o°o°o°o°o°o°o°o°o°o°o°o\g:::"oo ¢

$
3
P00 000N 0. 0,000 T T
0000600002000 %000 %0000 0 0% %0 %0 %6 120 20 %0 %0 St T T T 1
0068080200000 0% 0000 p 000006009090 262090968 _fg}.:} Faf it o, o T _
BRI IR IC RO Ty 2000002000000 8R0% 0 et (OO -.._-‘E'u'-ﬂ'ﬁ- _--"---"? R o et 4 8 B i
ooooooooooooooo 4 (3 i ol B LT T 1 3] el B b e [ ]
. 4 - '
R L e s L e e T
0200006202022 % %0000 LT T 1 oSk T T LI OO T O CI TN [ i q_—nq-en"l‘r ok RS S0 s T A B S B
S I 3 I ) p-Igg () [ ] £y [ ] M | 1 -:-- ----?-- () l‘%‘ T i T T 1 17T 1--
¢° PG i g—- ----. ----—-- . 5 i ] i 'E-
0%0%% % 0%t T ] oy :-- -
[ ]

50000000 g T R R R R oy e Ly Ty P e, R e s . 1]
KRR RIS -kiﬁﬁ%ﬁ%}%?: T T T T |

)00 QO O 10 O 0 0 0.0 0 0 O ::’T'

0,0.0,.0 5t 1
C o000 o 1Y 1 ] b LG ﬂ-

i
-
i
8
i
y
1]
s
1
1
1
1
i
8
5
1
¥
b

b O O O 0O . Pl oy L - .---ﬁ
R R RRRR -.-.-.._-E-.r_.-:-..'_.:F_:;._.-.-._'*u-_g-;é.‘_-}%;._.,-
; X L L X255 ,:, :, :,:, :,:.:.‘:,. & ) Tl i I LA B i i i -
B R BRI i ﬁ-}_._.':::r;%;:;:-r.g-'-'.-
BT e Koot 4l el Dl e M : o
o e e v'e +a e
%‘-ﬂ-:% - ‘% X 9 : v eee e e .
1-- [T 1 1 $0. & > 8 o 11 ]
1-.-1%- %&-- ,:::::o .
LT R ok POOF
IR
-.-L.E.-_-.::_ oy :::_ ool
Hilndan: EREEs
SR cenaaiaaiL
’1&',#[ 000 AERED
oogoo . :‘:‘. A
o°g°§g:}; : ........ ., 3
DAOR e

o AT AN AR SN
ENGEOBT LN ORASEn
o + .
PE e e e RN 000202000000, ¥
‘¢ s 3-’&°0°0°o°o°o°¢ 00008
£#0870%% 000060000 %8 T
MMM

e %0060 TN i N - -_ _';-- ; e g:‘. A %‘\‘

29
7%

IR

o"'
3
¢?
O, O
L
X
P
CLLLA
lI”"

........

&

'-:

-
9959%%

N R SO BDL 2. 5 SAANN

:' :’ .' :' :' ....... . &%ﬂ-ﬂ--- = ) \ ‘\\
e o 4 ':;,',. i _".l"' o i e e 4’2 P YA ..%}ggsg
SRRES | e = RN
aaee e FigAd9  Geology and Mydrogeotogie Properties avound Khora Manda DAD :ss
‘o “gont o - 'ﬂ-“lg'-ih i I -d_-- '—_'1.--"-_-_-.-1' Uk s B M WP b >, VLY.

U o e i 0 ) 8 Sur A -‘h{" T Tl -i ' e " Sl A2 SNNNS \\‘
R, Srmt A 7 mennRR— scale 11 OUROSS



__VVUV'VVVVV!.M’#PN.- ..-.___n_i__—uInILllull—.llﬁlelll.ll".u

oy : ; . = _ " nymb ’
0008 * T ADEK (1yq uTISog PUROIE Sapadoa SI30[0930pAH PUE A301090. . 0T VB - o agexgieeun motaon penmby T |

UMIARITY JO oUr] IROWOY

onB:ﬁ:E WU JOAOT PRIFaU]

bm.vﬁ_on Hﬂﬂmo"ouo

- R . Jjueg
Iy

, STemmD | OO
(pramby Apueunog) VR G

W ueungg
=  wjumsog
; . dop uaowgng

e A ¢ A anb G
: (3ayinby ApuemawocT) | -dop we mAngy
Gﬁs?« bEE / .6,«53\ Aped) dop 1001 Ao[mA

S,

> g
«
.
'y »
e
\f@#
.o v g el
p 225 e o o, {G...l...ooio.o 7»..
X Bedts 8 e e e e RS .00.0.0...0 E
PR l\‘&.ﬂ'l.l!l&. C....O’GC.0.0 ve v e e e ee s - - <
-Qy... - 0 - Q.Q.t..'tiiﬁt - s -~
: OHGHQ.Q 00}00......00000 Q.l.' 600.'...!00009!0.0”0{.”!0'!-1“\ QFOA.
g.—g_ﬁaﬂu 8 N '.00000!.!!.000G.C.C.I.C.OGOOGGOO.I.OOOO.D.’* -
weisog i LI R A I I R I T I I R IR T TR I Y-
> Favd - e o.o.ooooo++¢o¢o+++4+++¢0¢¢¢4+¢¢¢¢..

IQQ‘.0‘00’000600.‘0‘0.'0000"..0.‘

~ 00014000000000.’00‘00."00“..
a.0’@90000000000000000000000
(.0 0 .QQ'QQ.’.OQ.'Q..."""

. oe . . .. . w . e .
&. ' | ' .' _‘ 0 ’ ' . 0 0 .' .9 f ' ' .' ‘ . 0 ' ' i. ' .' . ' | ' -
- . L]

0!000.00'0000@090!000.000000.0!00}

.."Q.00’5.0.0..’0..1‘0.’0"0.."..‘ 'Q.ﬁ
»

00000000.00000v00000000000000.0004000

P ’000000.’00’00000000"."0‘.‘0000.0’.'0‘{’.
- ..0.i“..0’0."..‘..0"00‘.0..0’.’.’.’."v

00009'#0060000&.9000t&#f“&b‘é‘t’té#f‘tﬁfﬂ
. . s .. e . . . ey
0”'.00‘

.0.0.&.“.."'.0

l..l l 000!

f""’.'."’h
.00.0.0 OI
..‘..."l..'"..‘.’“'.'..."...'..'.'.".'.".".
00{0000000{.»\

. . . a .. -

0‘600000000000004000901000000\901‘00000004\

l.la.
CII..

000’0.!0!'!.‘
0“!0{0.009‘!0!00!00 ’fi!
T li0000!00i|0§000010000600!00
QQfﬂQQIOQOQQQOOOD Qi00‘0!.00000000000‘&.00! \ L
) 00.00oo'OllO'0000000.0.0.0.0.0.000.90.0000&0000'606000!&00&4!6!‘ -

~ - - - - -




.................

......-.“Q‘l
ooooooo

e TR S _
wmby JoprRy SlnnnnnL Ly ‘.. st LN+
opIoadg Jo Uy mowoD saEambE T~ B0T s e 00005 1T IS
WNIARITY 3O SUTT RONUOD 2p8if punoae sanadoayg dopoados
opmnETaby W MO PLOJUL
un 100

.......

”I.OQ.O.L uﬂmmg




T P N Ty P P Py IVSAC A (T P P I T AR RO R

L

ORI
lo s talotal. &4
"‘c'lo'lo'fo"o'fo. EX |

oo e e ie 1o oMo lata o oMo Tho o 1 1tk o to Yo o o e o Tha o Yot o ot b Mo le e Moo oo Horloltollo!
Flatolotolter e 8

Fiotiotiolio i taMe o Yatte i s tio Mo o Yo 2 15 2 1 o halla o Moo MY

a2,

T e e T T e o e o e T o T o e T e 1o e e To Tl Vs T Te Na To p T T e o e e TRV
fole e s b e e oMt oo e Moo alt i s et Mo e 1o Mo tat ol oo 1o Rota e o te b Dot lto Mot tia oMo oYt B o8 2 etollolallo ftalio e o 0 0 1 ¢
talto b lla e e e o o lio oo e o s o oo hatia e e N o o ot o Mo o oo to o ot o o ol ol oo Ha b0 200 Plalig o Mo ltalta 1y + 0 0f
folittaie o o ToloMlatta¥o e e Moo Yg o s a oo o o tala oMol o 1o @ o 1o Mo o o lta N 1o Y ok e Tl Tl oM ! Q.;?& Noolig'taliplte} 4.0 ¢
Lo o tie oMo Mo o Tatto o el Mo o o o o ta Mg i Ma oMl Mo o 1o N a Ta Tl o 8 T o Vi o e '-“l'°| U lo'l¢:lo:lo|lg‘lao°°° Neloliataltphe] o, of
lo'io'lp'lg'!g'io'la'k'lg'lo'lo'lollc.'lalla.h‘lo‘io'l@'lo'lo'lollo'lo'lo'lq'lo'la' PSSRSO TN Ioflololo' S v

00

OO

(]

oata 1o io Ne o el lo oMo o TN o et lo'l«v'lcr'lo’lo'!»E

(-)

006%600 0% %0 %0500 %0000,

'Io:lo'lo'lo'lo'lg'lg'h'lo'lo:rallo'lg'lg'to'lo'lo:io’lp'lo:lo'lo'lo'lo'lo'lq:i 'ro:lo:lo:la:lo'lo 0N Tololotto) 'lq:lo'l.,'lozio'lo'fo:lo0 KA I RO
oo Mo o e Moo Mo Lo o T Mollo ot 10 1M o o oMo alia o ta'1 Tata Ta T e Ny oMol oMo ol o 1 Mo e Yoot N o o e N2 2 2 S oo lioliohay + 0

" ; SOOI OO USROS LI SOSOSOROMOMOA S TN 7
ilololololollolo lo|lolo’hh\'lollo!o"o!!orfoilo,lollollcio.'o|o.lol lo.'o.lo'!o'io,'o"ollo-.lo'lo'loflqllo"olololollollo'h'?oilo'l & l'o}o'lo*lollo LR R
ih:lo:lg:lo:lo 1o lo'io l°|’°)'°:'°'||°||°:'°|‘°3{°r|°|.°fl°|'°|'°|l°|'° USRS alloilo Io'lo"o '¢I|¢'lo'l¢'l¢ |¢'lo'iollol ",'0.'0 Ig‘lo'!q.lloll o°é|lc|l¢!loqlo'lo' IR R
Io'lo’lo'la'lo:le'lollo'lq.liorlo.!q. Iollollo‘iotio’lollo’lollalu'h'lollollo’fo' |I°|'°li°lioij°l °||°1I?ll°|'°l'°|l°i|°|'°Ii |o'I¢|l¢.’Io’Foiloil° qao°¢,'°,‘°,'°,‘°.'°:‘ LR H
olloNio o tedetlslalladoNolte T T 1o io o bo to Te lota 1o tolo 1o to 63 He o ip lwéla-|lololololeloloiolo tolloliotellolle W22 A te lollaiop e, 0. 4]

j

1 plottaltalioliatie o,

Hole oMo Ne o oo o 1sMe TN o103 15 o o b o te N o talto o o tia Mo o o o o Io 15 N oMol o o el o it o ro o et aytoltaal
! PR IR N
[}

Loto e e Mo loMlslte N o e o oo s o oMo o el alla o Mot o't fl ol oMot be o el o o Mool o 10 ol 1aNo el o o Moot 2

'I_o'lo'lg'lq Io'lo Fo'lo lo’l4'Io'!¢'lg'l¢'lo'!orro'lo'lo'lo'la'lo'lo'lollo'l !o'lo'lo'lg'lo'!@'lo’io'lo'lgllgllg'lgllo‘lo lo'lo'lo‘i‘_ lo‘iq'lq'lo'lo'l@'lg 2,

MolallaalloMala e o to oMo alle 1o o o o N Mot a1 o U ADCUMOE WM I MG IO IO PSS RIS M)
o:lo:lo:lo'lgllo'h'l e'h'lo'lo'lo'lo'io"Io'h'lo'lq.'lo'lo'lo'lo'lo'{o'i ’ie'lo'ro'ro'w:r?:rc.;h'l,'l,'i g'h lg'to'{o'lo'lo 1o 1o o’fg'lq.'lo'{o'!q.'lo'l-;.\

'P"o"o'lo'lo'lo'io"o'io'io'lo'le-'lo'la'lo'io'io"o'lo"o'h'lo'h'la'lo'lu'{*‘le'io"o'lo Sl Nolto! Mool Nolto!h 'lo'so‘ro’ro'u'ie:r»‘gr".»'lo'io’!e‘io'!o'-,o.‘.
¢
!

==,

hie e,
M

O
OO

<
<

5
392
3 O "og
B L R e e 5 IS,
'ioll \ Ilolhllo'lq'l g,lo'io-'lq.'lo'lo!io’rpilpilo'loliqa'h'!allollo'lo‘{ lo'lo'lgilollo I I“Iollo I°|l¢ la'lo'forlo'lo'lo‘ioll o‘la 0‘|¢'|0l’0'|¢'|0'h@0°¢° . .
lofatoleletolotatolotelof ode lo o fedolololololols te r'°u’°|'°|‘°|’!h":l°|l°|'°|‘°|l°1l"tl°l'°r'°'|'°||° lofels, °|’°|'°|"l'°||°!'°‘|°°°°°° g :
tollodoliaotollalatstatalolta o o toletotototaalodotylo o o) folio:#_o’lo To Jota fo fo lato to 1o d 5t R o e Jorto tallolta to 425245 ol +
~l1|i¢ll°.l°.l¢'l¢l|¢'lo'! °,'°.’°|"’|'°¢'°¢’°|".'°|'°|'°|'°l'°|'°| ) '\o‘fa'loiloll lo"ollvlFo’,'pllolhlfo'fo'follo A ollo’lellorfo'io'*ofo'!enllo’lo,lol oo - N
,:liollo'lo|lo'hllo'ioll o'lo.lotlollo'lo*io,'ollo,lollo.lollolloll a'lo‘h'io'h'lol o-"ollolloll'ollolig [ lfo'fo Ilo-llwlle'l\a.!o'ro.le i’°|’°|'°ll°a'°|"’|‘ Pl = P, ¢
Ito fo oo do o lata do e lo to o do Jfotedodolelo lotsiyio e tate fotoule Tods o fa o ToTo b ofotolslalotaleiolofelolsts L .,q; . M
lo'h'la|ia'bllo|lo|lel¢orlo'lo'lollo'|o'lolio||o'lollo|lo'lolloli ‘lo'lo*fo'io'lo'ltllo'lo':lpllo'lg:lol{o'tolloJ !io'lhllo|lo :'“'ui°rhn'°;’°;'°|l°|'°|'°|'°| <o°o° & b ‘
.Ig'lqll¢'i¢'lqll°!lo'lg‘l °1'°QI°||°|‘01'°1r°|’°|I°flollollollol|° h'lo'lo‘!olullo lﬁ"'O'lOl'p-'hlPI‘ol'0"0"0 ‘Ioliallollo'u'Ia’loll¢'l¢'ro'lg.|loilollgllo °°‘° I R ®
lo'iollo'lo'lollo'lo|io'io'lo'lc-'loliolioffoliolio'lolle'hlloll ‘loilo'lo’h'lo.l‘ollollollollf I3 clle'io'lo 'lo'lo'lo'lo'lo lo,io to s lo Tode lollo'lolia%’o"‘ U P .
Iollo'lqlh'!q'lo'lg'le,follollp'h.lo!io'lo'lo'lpllollgllollol l°|lollo'!¢'lollollo I(.I 31? S Ialfo l" olfollo|lollollo'l¢‘lo’Iq.'lollo'lo'lgulhtlg'lollg' 2.0 3 ERNR
!ollollolfolhllo'lo'l91P9'Iolloflglhlloliglio lo'lollollolloll ) 'lo,io’|o|'o|loll . 'I (i .|II1I'I H|*f .;'lq!!q‘lo'lollq}'lo'lQ’iol!o'!¢'Io'lo'lq.'lo'l¢'l¢llgll 00 c ERRNR]
'°|'°|'°|'°|I°|I°:'°|' o{b'lolla'le'h!lo'Io'lo'loil_ollollollo‘lo '0.‘9,'0"#.'%'0"0"0 l"r' 1 I.}}l;‘l.o‘lo‘i%lolhlio'lo'Io‘lo‘lo'fo'lo.'la.ll-;'lollg'lo‘f @0 ~ EX RN
13 loll-a'lo'lo'lo'l@'lo'h.lollﬁllo'follalfo'!o'lo'lo l-:.'lo'lo‘io‘io olhlo (£ Iolh‘Ioll-j. J ! |'| l‘|l|'|hl.pll¢liollo|lol[q'l°'l¢'loll¢llpilc.'l.'llg'h 2o o RN
o' lo lo|l¢|lollo'lo'lo'lo'io |°|I°|'°q£°|'°|'°f'°|'°|l"|'°|l"ql°|'°f wly bo lolodo e do hi') 'I"'l'l‘li"l'l'l}.'lnf'o'l0"0'TO.|¢|T0 lo I¢‘|¢ ia loliplt Lol e I N ]
0.'¢||0l|0'|0"0"0.‘0"0"0.'%'\?"0,'0"0.'0#0"0"030“0"0 & OOONOOONOCE ) lq.'lorh!l.).l‘o o I¢'|¢ Ty dpda't °°°° ) RN
alo s |o||o||¢'io‘lo'le'fe-llo'lo'lo Iy '°|'°r'°|'°|"’|'°|'°|'°r'°r 1:#“ \ f ' thdetelo ) I¢'I¢'Ialloliglr9‘¢£‘3! EREX
ull,:lollo.ull o] o.Io.M-llollo'l.p:Io:lor!ollollollo'lolio|le R a WG e teoitelotadaltafotoltalats ! g FRNN)
ol llo'ig.l;.,lqllolfo||o'lo'lgrlollorloll¢ll¢llollo |orlo t AR R (3 l¢'l¢'|¢‘lo'lollg'lo 'o"o ’ol' K ERXRR!
lo.lo e, lado tolo g tofo lo,lo To 1o T 1o 1o 10 |'|'|'|'|'|'|'|'1'q';'l'.'l |la- loilo'lollol!o'lo,iorfoil roflll L L
Aoty e o oo ot ie e le o Ta oo tte tedndedodedih I lalloMloliot o talio ol == T o 0 4 0
QOSSOSO MOM UML) dgdqdyidgdqisield lilllllrlinl
fut S eioMe o o o 1Yo Te e DuTlo Tota ts €10 1) OUOOOU R XA o dodo lololateds fp b A e
Tety i bsbingd t 1 SOOI XY ERRRREEERER NN o) AT
vttt to’loiado Fo g talole lolotata ey 1y LO0UUOUOUONU To'lo lodo lallola tald T N ]
DOOCH OCONUERE OO OO SUSUN MMM RO A KRR DOUCUKR KRR o MUY LU
(OO KRN KAt o Ioll o‘iollo‘lollgllollollqlla'lq.'lo't RN ||°|'°|!°al g.'lo I‘,'Io'[ g ER R
'I'|'l' |‘I‘|‘|'|'ll||l O Ig"o'ioiipfif,llollalbllo Io'lolloth".;'i U , io'lq Io'hlh'lg'lo’l KRN
" lllllil it ||I';’I |‘I tadodeTtotatols ota tatindda s lotatola o]l 8 RRRR
'l':'l':'ﬂ':'l':'l':'u':‘:':'l':' A °:‘°:‘°:'°:I°:'°:l°:l°:i°|‘ odeld t':'l'; piafelololely & ol 00,0
'Ii|'II|'I'|'I'|'I‘|'I‘¢'D' QUOLOE) lg‘lo'lp'lo'l¢ll¢'l¢'lo'l§'l o!ig N K 'I () f‘g‘lo‘iqug'h'l 3 |l¢'13:. ,; R
‘l'l'lil'lil'l'l'lllil'0"'!" ll 2lo o "'|l°|l"|":'|i”w“l‘°1‘° |lr"ll'!'lll t u'l'u':'ilﬁro '°!I por] |{°|h|'°||°:'
AEARE LR R R AR !lll\‘ ‘l3’|o|:a|l¢'lello olshich ¢ (O] 00 WK ¥) 1‘.':'.':'.':'.'1{"\'-. T plet l-a'i
ERER R Ay Y] LR A U ) B ) Uy O Cp by by
(0K ( + OO0
it ) (X O RRRRRR LAY PRAAAACD &
. 1:;‘l:| et f OO it 8
A o R B
1 'i'*llllllllll.“!'|llil :'l l:!‘l.'.lli.illll i 1 1ll'|!l‘|‘l'v'l.n|i'| N
DGR KR IOUN BOUOUOUNY L N GLO0 L]
G0N0 OO IO0CUOO0 UNOOERU0Y
'»‘:'u‘:'.':'.':'4‘:%':'."’ |'|':"|‘:'|':'i':'i':'i': L, ‘\!;5::'1 'r:'|':'|::'.¢ g
DO R XK ) abphphatas DOOUCEN I N (RRAAX A AN -t
ORI DN 1399999394914 dad gl p bl B
DUOOGUOU UL 1.4 DOOLOUER |||I|I'I|!|IQ Tgytqgbply 8
b hedqigtadp it !.I{nnnnn EOOUOUUOUO R EX KL ERRUOU
DDLU RS 00 A l UUCRARIUOOOUOUE L) OO LN iiil‘llllbhll ,
it ) I'|'I'u'1'|‘f'|'l'|'l'|'l'alll ! ¢ = L g
p|!.;'!|;.t‘;'§‘1'!. L AR TECL P i p iyl iy .l| AN |I !?: ||I'|‘I‘|'l‘|'b'|'l'i'll|' .a :
JUOUAER L] B e — 1919141 dadgie bty :
UOOGDGOOO0 L») Lo OOOUO R OOUOUEILOUOUCE I
B Ep bt UOOOUOUE RN 333344, 10epbpdnt
QOOUDOOGOD E § DOOOOURIGOLOUNO OO0 DOUKRAL RN e o]
Ep bbb b 1 LR MR IUOOUKE ) DOOUOU00U
QUODOOOOO '3 e 1 R R IOLO R ) ufnlnlilli
bl . =] L I T OO OU0 L=}
QUUOOC-FEk o © gt DUUOE LR R ILOUOG L L FOCUOGU)
I.I'I'I'I'5 +, 9 - 5 q'l'l’l'|‘|‘1‘l'r'i'n'l'lll'i' b «'i'l’l'irill'J'J'l'u g
L N b N ety Ly dgda it iiey &
g '?1‘ '8 Lo RN "y Al a
I . 'g B0
E < & - I1111:|1I:"1'| <Q
ey S) : 2 Pl =
—~ -3 S~ o =] 14494 Ry 8
y 5 3 B B s
< § - E5 2 R H:n"“""' &)
5 . <3 T =2 7 3 AR :
g g g g i i
‘( e '{ = 2 E o 4'“4'1‘}“‘ |tb'|'b
= s g gs e JXO0000000
£ = o Lig hrphninte
o r""] ' g g 2 % 3 AR
5 £3 CES D e }
0 o BYg =g 5 EOO00O0UUOON
50 % G g e @ OO0
. : » U 5 o] = 7R
-3 '8 & é 5B g =1 B
L= ﬁ ﬁ .8 30 Ei I|I|i|'l|'l|'t|'
o , E O g et oy
8 e w2 E E g 3 :j o .ll.|.l'||i'||i|||i‘|’|'
I _a £ g B g Y Sug i i 'l'l'lll'l'l
B O i gy tyty
o § 5 , O o g b PLERY UK KR K]
235 a : § o § 5 e 'S % Ty ||:.|!:.|I:l|l:‘|'
- i 28 & 59 w6 & A )
- Gm miL QO S0 b2 QOO :
HOOOOU00
GUUOULR U
g )
. . i
) N o)
,E QOUOOO0 1
VN 8
! 9 OUCUoLOUO (%) 0y
- * UOLOOOU ) O U )
.lﬁl'I'III'I'l'l"‘ idq l'l'l'!’ltl‘lll'i.
l|I|I|IJI||I||

OUUCEERR Y
1 '|'l

IR OO U0 LN RRR)
S
LIC I 0 I 0N ¢ '|'l'|'l'|Il:|'l:|:l:|:l:;:l:|:l AN
I ERERXREN]
GO R
AT e ‘1.t'||lllll'i'lllll”
Tt e
“ :‘v'l fl'.'l';'lllllilllil oy ll‘["’t“’l'l‘.'i'|'l'|'
.. VLAl RARA RN fetodplptety
+ e 4 ‘l'l'l'l‘l'!“ |"“ '|l'i‘t‘#llll.ﬂl|.l'
LI
PO ALK Y ”““:l:|‘.l':l:'l NS
" \ POOUOUND

L) OO0
C N Y




oo

g !

Jd 0000009
L3 000000& '.bttt&ttto *
1l 00 " PO

L3
_u.-\_v '0000000006{{
N .............'..
o AR
o OOIIQOOIIDIOOOIO
[ LA R,
e 0{{&0!000&000000

. ..
"""'..’."'0.

.v.e.voo»cqoofo‘i
.v.’““'.'"“."
.‘..0"...."..
QGQ&.O’Q.OOOQO.'C
.69’.'9.0"..6..9."..

ﬁﬂ&qmnﬂzmﬂgl"".""“""“’

f\/\/\/\/\)\f\.{)\.{-{.i#i0§000+v00bo.00000.00000
\)))3

Q.”)))).‘lio.vt#)vn00’0.90.900*60.1.1

L I R A )

* \tocoo.f#ooooooc

AYAYAYAY L, to e s o s et e e e .

LﬂGGQOOGOOGQOOOQOO

131058101516
R

)
.':Il
1
ot

v e s 8 s oa o v e

..”.l"’.’..

. M“
.oooo.ooo.onou
{

3&3& yfeqrpury RS

e \.w....... -wu,*oo.v.vtoto.v.v.vo.ot&o#ttt.).bdd.#ﬁ@.oQ.Q.OQ.O.U\MI.MIM.
o B ‘...oiOi}eoo.v}eQo00.'.7i00.0.-05.!.!.00.00.000.....0.0.0ooaw..l“llOI“Iﬂu.
fn'n 3 s - .u.. “.- '- Ql’-.-o.. ﬂugl ¢|°|9-’|’. .. 0. .. ...-.-on'. .. .l.-..’..u.-.-' u.u.-.-’-.-.-..-.- .n' - .
.........’..‘.P.D“.'.....'.'ﬂ.'."....."""’
.-.c.-'.’..o'-ln‘f'-‘-Q.tﬂcﬂv'.f’Q-D..‘f*'.-.-.-’:'-.ff9-'-0-0-'-'-'-'-'-‘-’
S . oo.o.o“o09001.....'0#...0.._..0..' ....#.0..-.0.«0.'00.0.0....04.v....tnonono”ou.v.i.o“!”i.n.l
..OQ 0o0‘00o0000000QGQOQ.OOQ{O.QOOOQGOQO.G.O.O.O.Q.O.GO.O \ﬂh“.h!_h.-.ui
- .ccoooooo_.,.96o+..oo++o640.v.v.v1900a+0.34.4.v.o.¢.a.o.¢.u\\nhllordvlﬂ
4 AR R R R R R +..v.,+.1.0.0.0,4..0.6..-“...“;..[0“..:-!-1-0 . X
o R - .
, o .Mmm A S
v oo uuaﬁw JO OUIT TOIUOT) SuTEAInD 0T =y
ek e 4 h
; “ieled S wmaRpY JOSury MOMoD | g b
] WD OpmITIEINDT MWIT OMOT POLIAL] o :
£ LI IR X dall :
S ; i ¥ Joch L Ampumoqeogoran ¢ e

a A S 1 , B o - SR Ry o”Af S - . Imeg e "

¥ 000'000-&00.0; . P - /i @

m y H 33 : A L o 0 0 o - 0.0.9..0“.!“ NQ..DH 0” »HOHA ’ . . . : =D mN-\OE 4
? 2 g = 00000004.&000 Uiy ¢+ 4 d ’ -1 ST TETRION JOTST URIIND) g ﬂ
; i s A . .Q.ﬁ. LR, ] I

T .' oooooooooos.o PV oL Aﬁkﬂgaﬁaﬂhﬁﬁﬁcﬁﬁ.ﬂé Co A A i

i i ot0¢oo¢+.0<ooo.+.\dot. . ST . . B EY P L2 AR K
;

M

o

AT e g R I T T S (pramby Anreg / Joymby Anreg) o wsty  [SXF
e 2 l.--q!l“‘a.ﬂ 0. l. ’. - {. 0. 0. - ’- .Or Op Qv * ..0 - . B . -
H £ ol . LR R - .. 4.. rrer e . AUHN«HUJ\ %ﬁﬂ.ﬂﬂﬂEOQv 10 XBIN) 0,000
i o . R R I A . fro——
POCIICICHCICICCHON RSOOSR (prmmby ADUEIOT) "W URSOg T

. L A N A
“\O.O.OQOOOOQOQ.O.O00.0.!.0.0.0. Y Aﬂ.&ﬂugu.q\ng\bwwn”u{h
B R c.o.l.o.o.o.n.o.u.\tuo..o 74 . T "und Uesog 3y dep ue0Igng S

\\'- * (

. . . LRCRCRCICRE

. PR - n i
lﬁl&f‘ttstooootfﬁoooccooooooonio\\aﬁ . i
P, SR OO ERECOG . G
! T v e N e e e e e e \... 224 @.ﬁu«.%a&éoe dop ueg reIAny ;
f - e A i H
! e e A e e e e e E |..llll| .
: R gy oy e T i e | | !
1 = ’ - ol - M ;
£ = 8 : oy g L e L , . PUesY] i
pREL lloo'o.i"!!i{t0000000401.. —- - - e R ]
L] e - o0 o, e s
P 000000}!0000!000!0!000.'00'0066!!iiIRIf.FII.II-Ol}QkIIllI.ﬂrOlI.O0000}000000!0\00!{0001\&-!IO




	ANNEX A 
	A.5 THE RESULT OF TEST DRILLING, SOIL TEST AND RESISTIVITY EXPLORATION AT PROPOSED AND EXISTING DAD 
	Tables 
	Table A.1 Well Data used for the Analysis of Hydrogeological Properties in the Study Area (1) 
	Table A.2 Well Data used for the Analysis of Hydrogeological Properties in the Study Area (2) 
	Table A3 Result of In Situ Permeability Test at Drilling Sites 
	Table A.4 Topo-Scale and Hydrogeological Properties of Aquifers Distributing in the Downstream of Priority DADs 

	Figures 
	Fig.A.1 Aquifers and Aquitards, Pishin Lora Basin 
	Fig A.2 Hydrogeological Map of Pishin Sub-Basin 
	Fig.A.3 Geological Profiles of Pishin Sub-Basin (1) 
	Fig.A.4 Geological Profiles of Pishin Sub Basin (2) 
	Fig.A.5 Hydrogeological Map of Kuehlagh Sub-Basin 
	Fig.A.6 Geological Profiles of Kuchlagh Sub-Basin 
	Fig.A.7 Hydrogeological Map of Quetta Northern Sub-Basin 
	Fig.A.8 Geological Profiles of Quetta Sub-Basin 
	Fig.A.9 Hydrogeological Map of Mastung Sub-Basin 
	Fig.A.10 Geological Profiles of Mastung Sub-Basin (1) 
	Fig.A.11 Geological Profiles of Mastung Sub-Basin (2) 
	Fig.A.12 Hydrogeological Map of Kalat Sub-Basin 
	Fig.A.13 Geological Profiles of Kalat Sub-Basin 
	Fig.A.14 Hydrogeological! Map of Patki Shah Nawaz Sub-Basin 
	Fig.A.15 Geological Profiles of Patki Shah Nawaz Sub-Basin  
	Fig.A.16 Geology and Hydrogeological Properties around Brewary DAD Site, Wali Dad DAD and Ghutai Shera DAD Site 
	Fig.A.17 Geology and Hydrogeological Properties around Dara DAD Site AND Kach Dam 
	Fig.A.18 Geology and Hydrogeological Properties around Murgi Kotal DAD Site 
	Fig.A.19 Geology and Hydrogeological Properties around Khora Manda DAD Site 
	Fig.A.20 Geology and Hydrogeological Properties around Bostan DAD 
	Fig.A.21 Geology and Hydrogeological Properties around Jigda DAD Site 
	Fig.A.22 Geology and Hydrogeological Properties around Tirkha DAD and Sanzal DAD Site 
	Fig.A.23 Geology and Hydrogeological Properties around Khushab DAD





