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‘Number Survey Site ) U_ .. Urban
_ ; SRR - 1X] 8 .. Semiurban
HA - 1 Al_Madan'&_S-Villages’-_ |l X¥] R .. Rural

Nuimber of Population ..+ {s) 3,500, (R} 4,000, capita ... P

- Number of leestock S, e 3,680, head ..... L
GrOWth Rate -l...o.ll.Qh-tu..ctsn.q_! -.. ’ ] 3-0 I % ------- Rl
Water Demand of Human S) 70 (R) 40, L/c/d .... qc
Water Demand of leestock et et eena e 6.0, L/h/d .... ah

X Multwpurpose Rate ..... R LR EE 2200, % ....... R2
Fire Fldhtlng Use Rate ......... veee 250, % '
Emergency Purpose .,.;., ..... et i eaaa 2.5, L/c/d .... ge

o 1 2 3 4 5
PfeSent 5 years . 10 years .15 vyears 20 years
T, 3,500 4,052 4,704 5,453 6,321
3 __R4,000 4,637 - 54,376 6,232 7,224
L . 3,680 4,267 4,946+ 5,734 6,647
oo T BMSL0T T 284.0 329.3 381.7 142.5
- . 'R160.0  185.5 215.0  249.3 289.0
Gh 22,1 25.6 29.7 34.4 - -39.9
0c' : 0o w 0.8 8122.5  143.0 164.5  190.9 221,
_QC F Qo x 5 R 80.0 92,8 ° 107.5: 124,7 144,
?gge+"0ﬁ. 427:1  495.1 574.0 665.4  771.4
0d - Typgc" P 405.0 - 469.5  544.3  631.0 731.5
| TYPSCT ¢ 202,5_ 234.8 272.0 - 315.6 ' 365.8
Type - A 85.4  99.0 114.8  133.1 154.3
Qr Type - B  81.0 .. .93.9 . 108.9 126.2  146.3
Type - ¢ 40.5 - 47.0 54,4 63.1 . 73.2
“0e 1181 136.9  158.8  184.0 213.3

Approx1mate SaFe Y1ald of Borehole (Qw) .... 300 m3/day

Daily Max1mum Yleld or Borehole w1th o o
19 hrs Operatlon (OMW)  veinn. .. PP e 239 m3/day

Max1mum Pumplng Rate (Qm) .....;..4.....5... 209 L/min

Total Yield of Borehole per Day (Qmw) : :
L deeaas ...,.,.,' Omy x 2ea = 463 m3/day

De51gn CapaCLty. 460 :
Type - (C) - (ﬁ) determlnated by T Water Demand
: Co ¥ | Capacity of Water Sour

A— 27



Number . ' Survey site ERREY S I N U¥5§ﬁ 
: _ : _ -8 .. Semiurban
HA - 2 ElMan & 4 Other VLllages [X) R RuFél
Number-dffpopulation=...;u;..;g..;;”.;;: 1,500, capita ... P
Number of Livestock R 1,470 'head:....;_L
GrOWth Ra‘te.-.l......-nt;.'qbi.-l!h;...- : 2.5;' % -w;'nu-.=Rl.
Water Demand of Human ... . 40 4 DL/c/d ... oqe
Water Demand 'of Livéétqék N T L/h/d'F{J-'qh_
X| Multipurpose Rate .uvsvevenons.. Ciees 2000, % .ies... R2
Fire Fighting Use Rate .......:.cv... 25,0, . % o
Emergency PUTPOSE ....ewon.. Ceriveesessi. 2.5, Lfe/d o.. qe
oL 2 R DU 4 __f‘5
_ Present 5 ygars 10 years .15 years _ZO:years
P 1,500 1,697 1,920 2,173 2,458
L 1,470 1,663 . 1,882 . 2,129 = 2,409
Qe 0.0 67.9  76.8 ..  86.9 1 98.3
oh 8/ 10.0 - 11.3  12.8 - 14.5
Qc' : Qe x 0.5  30.0  34.0 38.4 . 43.5 49,2
nge+“gi='  68.8  77.9  88.1 99,7 112.8
ea TYPE T B 600 67.9 768 86.9 95.3
type = C 300 34.0 © 38.4 43.5 49 .2
: Qc _ ‘
Type — A 13.8 - 15.6 17.6 19.9° 22.6
Or Type - B 12.0 13.6 15.4  17.4 20.0
 Type - ¢ 6.0 6.8 7.7 8.7 5.8
Qe . - 23.6 26.7 30.2 34,2 38.7
Approximafe Safe Yield of Borehole (Qw) ..:.. '300"m3)da§
Daily Maximum Yield &6f Borehole with e
19 hrs Opexation (Qmw) —..................., 230 m3/day
Maximum Pumping Rate .(Qm)  ........4...... L2200 I/min
Total Yleld of Borehole per Day (Qmw) - : ' S
: e e i e e Qrw X 1 ea = 230;_m3/day:

' Design Capac1ty C o100

Type (A) ~'(4) detevmlnated by Bd Water Demand

- Capac:.ty of Water Source.

A'w 28
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'DeSiQD Capacity: '460
(4) determinated by

Type (C)

A— 29

Number. Survey Slte [l u .. urban
o x| S .. Semiurban
HA = - 3A Slhara R .. Rural
_Number of Populatlon St e v e e e v .:41500, capita'. P
Number of leestock baE et e e e,830, head ..
Gro‘{rth Rate LI N ' . - s 8 . 5 B & & . &% A& b O B o oroa s os 6 ..0 r % ..... - » Rl
Water Demand of HUman ..., 70.0, L/c/d . qce
”Wate;,Demand:of L;Vestock ceretacstiinnes goos L/h/d . 'gh
X Multipufpdse Rate Sh e e e et 20,07 % ennenn. R2
Fire Flghtlng Use Rate ......... . 25.0, %
Emergency Purpose ............. e aeaean 2.5, Lfc/d .... qe
T 1 2 3 4 5
S Present 5 years 10 years 15 years 20 years
p 4,500 . 6,022 8,059 10,785 14,432
L 8,830 11,817 15,813 21,162 28,310
Qe 315.0  421.5 564.1 755.0 1010.2
. Oh 53.0 70.9 94.9 127.0 169.9
LI Qc X 0.5 . 157.5. 210.8  282.1 377.5 505.1 -
nge+—9§ 368.0  492.4 659.0 882.0  1180.1
od TYPSC" B 31500 a21.5 564.1 755.0 1010.2
Ly - : ' - -
YPSC, € 1s7.5  2l0.8 282.1 377.5 . 505.1
Type - A 73.6 98.5 131.8 176 .4 236.0
Qr  Type - B 63.0 8443 112.8 151.9. 202.90
Type - C 31.5 42.2 56.4 75.5 101.0
oe " 70.9 94,8 126.9 169.9 227.3
Approx1mate Safe Yield ot Borehole (Qw) . 300 m3/day
Dallv Maximum Yield of Borehole with -
19 hrs Operatlon {OmW) . L 230 m3/day
'Max1mum Pumplng Rate (Qm) .......eniennnns. 200 L/min
Total Yleld of Borehole per Day (Qmw) '
; Omw x 2

ea =460 m3/day

Water;Deman&.

-Capacity of Water Source.



Number Survey Site v .. Urban
- S S S o 118 .. Semiurban
HA - 3B o ;;Thari ' T TR s Rural
Number of Populatlon ,;..t....,,ﬁn...."lﬁ 093?"¢apita .}.:P o
Numbexr of leestock e e e s e e 15 gqo,’ghead“g.;;,.L_
GrOWth Rate !.I“.'l'\l.li!oti‘unl-.cco--l.b. . 3'-‘0 r % ‘:"'"'Z""'Rl
Water Demand of HUMAN ¢u....v..iv.....t 40,0 7 B/C/& . ... qc
Water Demand of Livestock .......ss-ve..a-g.g o L/R/d ool gh
X ] MUultipurpose Rate .eceeeeeesensse S e ve20.0 s %--.{f..1.3R27
‘ Fire Fighting Use Rate ....ovvvanen iv28.0 ¢ % L £
hmergency PUXPOSE +oversssranoneanansnns ‘2.5 . L/c/d .... ge
1 2 .3 o4 5.
- Present 5 yearS; 10~yeérs _iiuyehfs 20 years
P 15,000 17,389 - 20,159 23,370 27,092
L . 15,000 17,380 20,159 23,370 27,092
Qc © - - 600.0 - 695.9 806.4 ~ 934.8  1083.7
oh -~ 90.0  104.3 121.0  140.2 162.6
Oc' : Qc x 0.5 300  347.8 - 403.2 °  467.4 ©  541.9
B Type = K - S T - T
e on  690.0 799 .9 927.4  1075.0  1246.3
oa  TYPE “ B 600.0  695.6 806.4  934.8  1083.7
TYPSCT € 300.0 347.8 © 403.2 . 467.4 541.9
Type - A 138.0  160.9  185.5 215.9 . 249.3
Qr  Type - B 120.0 - 139.1 161.3 187.0.  216.7
Type - C 60.0 70,0 - 80.6 93,5 . 108.4

Qe | 236.3 . 273.9 . 317.5. - 368.1 426 .7

 Approx1mate Safe Y1nld of Borehole (Ow) .... . 300 m3/day

Daily Maximum Yield of Borehole w1th

19 hxs Operatlon 031 T 9130 m3/day
Maximum Pumping. Rdte om) ..., Ciieesiees 200 L/min
Total Yleld of Borehole per Day (Qmw) . -
: . B S omx g ea = 460 m3/day
D@smgn Capac1ty.  460 ' S A
Type Q:) - (4) determlnated by : Water Demand

_ X Capac1ty OL Watér Source
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Number

Surveyiﬁite

.Design Capacity'

- 580

U .. Urban
CHA e 4 . S .. Semiurbhan
_HA._ 4 ﬁarad_ 1 R .. Rural
_Number:ofo?opulatioh'.., (U), 4,009, () 3,999, capita ... P
Number of Livestock .... (U) 3,780, (S) 2,240, head ..... L
GI:'OWth Rate . -.q. . - s e eb w e s LI A A .- - 6 :g r % LI I AT Y R].
.Watér Demaﬁd'of‘Hﬁman o (W) 120 . (g) 80, L/c/d . gc
Water Demand of leestock ............... 6.0, L/h/d . ah
= MulLlpurpose RAEE vt veennsnmen e 200, %
X Fire Flghtlng Use Rate ....vevvenn .. 25,0, 3 ......tJRZ
ENEXrgency PULPOSE v eevenvrcrennnnnnnnen.. 2.5, L/c/d ge
1 2 3 4 5
o fPreSEnt ‘5 -years 10 years 15 years 20 vears
p " U4,000 6,691 7,163 9,586 12,829
S 53,000 4,015 5,373 7,190 9,621
I - U3,780 5,059 6,769 9,059 " 12,123
- : 52, 850_: 3,800 5,086 . 6,806 9,108
0c . U480.0  802.9 - 859.6 1150.3 1539.5
. 5240.0  321.2 429.8 275.2 769.6
oh U 22.7 30,4 40.56 54,4 72.7
5 17.0 22.8 .30.5 40.8 54.56
: U240.0 401.5 429 .8 575.2 770.0-
0c' :ge x 0.5 UI0.0 491.5 214.9 287.6 384.8
- Type = A U502.7  833.3 900.2  1204.7 1612.2
Qc + 0Oh 5257.0 344,90 460.3 616.0 824.2
a Type - B u480.0 802.9 . 859.6 1150.3 1539.5
Qd T g S240.0  321.2 429.8 575, 2 769.6
Type - C ‘U240.0 4015 429.8 575.2 770.0
Qc'! - °5120.0 160.6 214.9 287.6 384.8
s _ ul2s5.7 208.3 225,1 301.2 403.1
Type - A gealz el 115.1 154.0 206.1
: Ul20.0 200.7 214.9 287.6 384.9
Q. Type - B 5760.0 “89. 3 107.5 143.8 192.2
“voe - ¢ U 60.0  100.4 "107.5 143.8 192.5
Iype - S 30.0 -'40.2 53,7 71.9 96,2
: U 63.0 105.4 112.8 151.0 202.,1
Qe S 47.3 63.2  84.6 113.2 151.5
Ap?roximate Safe Yicld“of Borehole (Ow) 1,000 m3/day
Daily Maximum Yield of Borehole with _
19 hrs Operatlon (OIW) v vt it imeeeeneen s 790 m3/day
Max1mum Pumplng Rate (Qm) v.ieuinennernennan 90 L/min
Total Yleld of borehole per Day ({(Qmnw) '
: : cer et e Omw x 3 ea =2,370

TYPe (A) (4} determlnatea by

1 Water Demangd .

Capacity of Water Source.
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Number - Survey Site .+ Urban

A - 1 Al Mahweet City ... Semiurban
S Co o .+ Rural
Number of Populatidn j....}f.....;u,..w.‘5}qddr :Cﬁpita S
Number Of Livestock .eveivenievovrrewn.o. 00329, head o...0 Lo
GIO‘\Yth Rate ) .o kv e .a R R B ) . e .- IR 3-0 .f. % \ e e e Rl
- Water Demand of Human .....,.......... .. .100.0, L/c/& ... oqe
Water Demand of Livestock .......veevesns 6.2,  L/M/A .... gh
X} Multipurpose Rate ............. i eie. 20,0, % ce..e.. R2
|| Fire Fighting Use Rate .......... vese 259, % o
Emergéncy_?urpose v eira e e Ve 2.5; L/c/d .... ge
T ; 3 Ty
o Préseﬁt  5 years lO\years-'15-years"20'years-
'» 5,000 5,794 6,720 7,790 9,031
L 6,320 7,327, 8,494 9,847 11,415
oc 1 500.0 - 579.4 672.0 ~ 779.0 . 903.1
oh ©37.9 4.0 51.0 - 59.1 60.5
Oc' : Q¢ x 0.5 © 250.0°  289.7  336.0 - 389.5 - 451.6
Type ~ A C i - _ . _ o o
06 + Oh  537.9  623.4  723.0 838.1 971.6
oa  TYPE TP 5960 s79.4  672.0 779.0  903.1
Type < C T
TP 250.0  289.7 . 336.0 389.5  451.6
Type - A 107.6  124.7 144.6 . 167.6  194.3
or Type - B . 100.0-  %15.9  134.4  155.8  180.6
 Type -~ C 50,0 57.9 . - 67.2 77.9 . 90.3
2

oe . 78.8 91.3 105.8  122.7 142,

Approximate Safe Yield of Borehole (Qw) ;..,-‘:300.m3/daf

Daily Maximum Yield of Borehole with

19 hrs Operation (QmW)  .u.vv.venvnrenonann.. 230 m3/day
Maximum Pumping Rate {Qm) ......... b 200 L/min

Total Yield of Borehole. per Day (Qmw) e . -

R cease i Omw X2 ea = 460 m3/day
Design Capacity: 460 - Lo T o

Type {g) - (3) determinated by Water Demand.
. I 1¥ | Capacity of Water Source.
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Number . - Survey Site - U .. Urban
A - 2 0~ 'Hufash 5 .. Semiurban

R .. Rural
_ Number of Populatlon e . 1,507, capita ... p
Number of Livestock .,..;.........:....1 639, head ..... L
Growth Rate s e I R T 2.5, 0% iiiee.. R1
Water Demand of Human ...... e . 40.0, L/c/d . qc
‘Water Demand of 'L.ivé_s'_to'ck ........ U 6.0, L/h/d .... gh
5 :Multip&rﬁose RALE «uvinrnnnnnnnn., Cee 2000, 0% ..., R2
Fire Fighting Use RAEE vanrinvennnns. 25.0, % o
}E.mergency PUTPOSE vi v veveennnn .. e 2.5, L/c/d (... qge
1 2 3 4 5

= Pféée_nt 5 years 10 years 15 years 20 years

P 1,500 1,697 1,920 2,173 2,458
L 630 713 807 912 1,932
Qe 60,0 67.9 76.8 86.9 98.3
oh. . 3.8 4.3 4.8 5.5 6.2
Q' : Qe x 0.5 - 30.0  34.0 38.4 43.5 49.2
N Type - A 63.8 2.2 8l 92,4 104.5
Tt oh L -2 6 92.4 |
od TYPSC“ B 60.0 67.9 76.8  86.9 98.3
ype = C 359 34.0 - 38.4 43.5 49.2
_ Qc’t ] ‘ . - o
Type - A 12.8 14.4 16.3 18.5 - 20.9
Qr  Type - B 12.0 . 13.6 _ 15.4 17.4 19,7
Type - C 6.0 . 6.8 7.7 8.7 9.8
Qe _ 23.6 26.7 . 30.2 34.2 38,7
_A'pzprbxima_te ‘Safe Yield of B'o":r:ehole (Ow) ... 300m3/day
Daily Méx’imum 1e7d of Boranole with | o
_ 19 hrs Operation (Qmw) e et e e, 230m2/day
Ma}«:lmum Pumping Rate (Qm) ...... e eneaaa,  20pL/min

Total Yleld of Borehole per Day (Qmw) _
- L e eearacaaas Ouw x 1 ez = 23%m3/day

_Design Cépacity:- "593 : » : :
Type (A) ~.(4) determinated by Water Demand :

| | Capacity of Water Source. ‘
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Numbey Survey site o Urban b
o N ‘Semiurban
A - 3 - _ Al Rajam : ” R_;, Rural
Number of Populaﬁibn e 809, _Capita'f--;P‘ o
Number of LiVEstock ..eeiv...... PR . 632, head ..... L
Growth Rate ...L,..;;,' ..... TR _2;5,'_% .;..1.f'Rl_
Water Demand of HUMAR .ueveonevenvuns.ins 40,0, L/¢/d ... qo
Water Demand of Livéstock'...Q ........ ... 6.0, L/h/d .... gh
X ]| Multipurpose Rate ....... K 20,0, % ....... R2
‘Pire Fighting Use Rate ........ ceeear 2500, 0% o o
ENMErgency PUTPOSE «vaveseaecnsnracscasss 2.5, L/c/d .... ge
1 23 4 e 5
Present 5 years 10 years 15 years 20 years
p° o0 905 1,024 - 1,159 - 1,311
L - - 630 713~ 806 -;_912 1,032
Qc . 3200 36.2  AL.0 - 46.4  52.4
oh 3.8 4.3 4.8 5.5 6.2
Oc' : 0c x 0.5 ° 16.0 18.1 - 20.5  23.2 0 26.2
Type - A T : . : TR ' L
Q0c-+ Oh .35.8 40.5 _ 45.8 51,9 . 8.6
od ;Typgé“ B 32.0 3.2  41.0 - 46.4 52,4
k- 16.0 - 18.1 20.5  23.2 26.2
Type - A 7.2 8.1 9.2 . 10.4 11.7
Or  Type - B . 6.4 7.2 §.2 9.3 10.5
Type - C ¢ 3.2 3.6 4.1 .46 5.2
Qe 12.6  14.3 16.1 18,3 20.6
Approx1mate Safe Yield of Borehole (Qw) .... ~ _209m3/day
Daily Maxlmum Yield of Borehole with : S
19 hrs Operatlon (Qmw) ... .oviiiiiele T 150m3/day
Maximum Pumplng Rate 0o T S, . 130L/min
Total Ylela of Borehole per Day ( Q) | L
s R . Qmw b l'ea = 150m3/day

De51gn Capa01ty:' 52
Type (A) - (4 ) determinated by Wa,ter Demand
- T ; o Capa01ty of Water Source
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Number_ ."g_:Survey:Site - Ju .. Urban

A - 4 - ... Al Rhabet S .. Semiurban
| AT ST . X R .. Rural

:Number of Populatlon ,.....,...;.}.....; 1,509; cdpita ... P;

Number of TAVEStOCK “eruniinan. . e GELP “head ..... L
Growth Rate .....,.....;........ ........ 2.5 % eeein.. R1
- Water Demand of Human e 40.0, L/c/d .... qc
Water Demand of Livestock ..veuveeenn.... 6.0, L/h/d .... gh
X Multlpurpose Rate ........ Ce i e 2000, % ....... R2
Flre Flchtlng Use Rate ...... “eeoaa e 2500, 0%
' Emergency Purpose_}.;....‘ ................ 2.5, L/c/d .... ge
1 2 3 4 5

Present 5 years 10 years 15 years 20 years

p 1,500 1,697 . 1,920 2,172 2,458

i - 880 996 1,126 1,275 1,442

Oc 60.0 67.9 “76.8 86.9 98.3

Oh : © 5.3 6.0 6.8 7.7 8.7

de' :0c x 0.5  30.0 34.0 38.4 43.5 49.2
TP T oh 65.3 73.9 83.6 . 94.6 107.0

od ,Typgé“ B 60.0 67.9 . 76.8  86.9  98.3
Type = C = 54 ¢ 34,0 38,4 43.5 492

Qc _ : coo P . _

.~ Type - A 13.1 . 14.8 - 16.7 18.9 21.4

Qr Type -'B 12,0 . 13.6 . 15.4 17.4 19.7
Type - C 6.0 6.8 7.7 . 8.7 9.8

Qe . 23,6 26.7 30,2 34,2 38.7

Approximate Safe Yizld of Bereﬁole QW) ou.. 200m3/day

. Daily Maximim Yield of Borehole with : o

19 hrs Operation (Omw) .............. vevs. o 159m3/day

Max1mum Pumplng Rate (Qm e ae e e 130L/min

Total Yield of Borehole per Day (Qmw} S
.......... ca. Qmw x 1l oea = 200m3/day

Design'Capacity: © 95 . | :
Type (A) - (4) determinated by ¥ | Water Demand. _
. ‘ : Capacity of Water Source.
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Numbe x E Survey Slte 7 ledu’.. urban.
] 8 .. Semiurban

s - 1 any Shaker & Balt Abo Sara'a '-X R .. Rural
| i ; BANY SHAKER '_-_ SQ%T ABO e
Number of Population < [ 1o T ' % r capita ... P
Number 0f LiveStock ..eeeeeees.e. e 86?,'”hehd-.;;;;'L
Growth Rate ,,....;......;.....;...‘..1' S 2.5, % ....000 RL
Water Demand Of HUMan «..sve.oovns Ll.00A0.0y L/c/d ... qc
Water Demand of vaestock ...... _;....}g..'_G,O;';L/h/d_i,.;'qh_'
X Multlpurpose Rate [ 20.0, % . ..... R2.
Fire Flohtlng Use Rate .i..esvavensnss 2510, LI o
Emergency Purpose ..... [ T .. 2.5, L/c/d ... gqe
1 2 3. 4 5
Present . 5 years 10 years 'lS.yearsﬂ'ZO_yéaﬁs_
P 500 566 640 724 819 -
L. 80 973 1,101 1,246 . 1,409
oc 20.0 = 22.6 25.6 . 29.0  32.8
oh - -~ 5.2  s.s8 . 6.6 - 7.5 8.5
Oc' : Oc x 0.5 10.0 1.3 12.8 14,5 16.4
R TYPe - A PR | T | g 413
e Ton . 25.2 28.4 32.2 365 413
oa YRS TP 20l0 22.6 25.6 29.0 . 32,8
Typgdj_c ~ 100 1.3 12.8 14.5 " 16.4
 Type - A 5.0 5.7 6.4 7.3 8.3
Qr  Type - B 4.0 4.5 5.1 5.8 ' 6.6
fype - C 2.0 2.3 2.6 2.9 3.3
Oe | 7.9 8.9 19,1 11.4 12,9

 Approx1mate Safe Ywald of Borehole {QQ) e "200:m3/déy

Dally Maximum Yield of Borehole w1th .
19 hrs Operation (Qmw) ............. SR . ”150 m3/day

Max1mum Pumplng Rate (Qm) .......... S -‘130 L/mln

Total Yleld of Borehole per Day (Qmw) _ e
T P A e Q- x 1 ea'= 159 m3/day_

‘De81gn CapaCLty._ 37

Type (a) - (4) determlnated by Water Demand
. Capac1ty of Water Source
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NUmber- ' _" _SurVey Site 1..JU .. Urban
S : SRR S .. Semiurban

s ~ 2 _*Bait Abo Hashem = ¥R .. Rural
'Number of Populatlon e ivieesaweaado 380, capita ..., P
Numher OF leestock et ~ 1,600, head ..... L
GI‘OWth Rate t.- a e v -:-"o L e.- . ..c “ea v o+ a _‘2.‘5, . % ....... Rl
Water Demand - of Human R R I .o 4000, L/c/d ;...;qc
Water Demand of leestock C et e e e 6;0, L/h/d gh
X Multlpurpose Rate'......;.....; ...... 2000, % ....... R2
| Fire Fighting Use Rate ......... e 25.9, &
Emergency Purpose b m v asee e Ceiesasana 2.5, L/c/d .... ge
L 2 3 .4 5
: Pfééent‘ 5 years 10 years 15 years 20 years
P 380 430 - 486 550 623
L 1,600 1,810 2,048 2,317 2,622
9 152 17.2 19.4  22.0 24.9
oh o 9.6 0.9 12.3  13.9 - 15,7
'Qc":ch x 0.5 7.6 8.6 9.7 11.0 12.5
— Type = A 1 e . _ _
| e + oh 24.8 281 31.7 35.9 40.6
0a Typgcf Boo1si2 172 19.4 . 22,0 24.9
Type -~ C .
et 7.6 8.6 9.7 11.9 12.5
_TYpe:~*A_ 5.0 5.6 6.3 c7.2 8
Or Type - B - 3.0 3.4 3.9 4.4 5.0
‘Type - C 1.5 1.7 1.9 2.2, 2.5
‘9 6.0 6.8 7.7 8.7 9.8

Approxiﬁéte Safe Yield of Borehole (Qw) .... 200 m3/day
Daily Max1mum Yield of Borehole with '

19 hrs Operatlon (OMW) vt i 150 m3/day
Max imum: Pumplng Rate (Qm) o 130 L/min

'Total Yleld of Borehole per Day (QmW) ' o
‘ . T Ogmw x 1 ea = 200 m3/day

D951gn Capa01ty | 36' - ' - :
Type (d) - (4) determinated by Water Demand.
O B : Capacity of Water Source.
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Number Survey Site : U .. Urban =
s = 3 ‘Al Sheab, Al Aswad _1-8-.. Semiurban
-0 X R o.s Rural :
Number of Population ......i.......... . 2,000, capita ... P
Number of Livestock ...v...uvs... PP 8,890, head +.... L
GrDWth Rate oo-noo----.:conon_-'_-qonbcgv-. 3-0] % . :-:--l-i'!'::Rl‘
Water Demand of.Humah_....; ......... ;. : 4D.O, _L/cfd,..f;;qc
Water Deménd of.Livestock e b e et et 6.0, L/h/d ".... gh
¥ | Multipurpose Rate w....... beeanevenes 20,00 0% wessoR2
Fire Fighting USe RAte ...uveeeesesns 5'25;0,-:% L :
Emergency PurposSe .'i.....ecevoneeeass een. 2.5, Lfc/d ... ge
1 2 3 4 5
ﬁ: Present 5. years_ lOJYéars 15 years 20 years
o 2,000 2, 319 2,688 L3, 116 3,612
L | 8,800 10,202.' 11,826 . , 13,710 15,894
0 - . 80.0 92.8  107.5 124.6  144.5
oh 52.8  6l.2 71.0 - 82.3 195.4
Oc' : Qo x 0.5 40.0  46.4 53.8 62.3 . 72.3
Qe + 0h - 132.8 .134.0 _ 178.J 206f9 ‘_239.9_
od TYPSC"‘B- 80.0.  92.8 1075 124.6 144.5
o . S — . —
YR 40.0 46.4 . 53.8 62.3 © - 72.3
Type - A 26.6  30.8 - 35.7 . 41.4 148.0
Qr  Type - B 16.0  18.6 21.5 24,9 28.9
Type - C 8.0 9.3 °  10.8 12.5 14.5
Oe . 31.5 36.5 . 42.3 49,1 | 56.9
Approximate Safe Yield of Borehole Qw) ... 399 m3/day
Daily Maximum Yield SF Borehole with : o
19 hrs Operation (Qmw) ............... ee.- 239 m3/day
Maximum Pumping Rate (Qm) T PR 200 L/min
Total Yleld of Borehole per Day .(Qmw) .~ e
R hasiaeaeae.. QW X1 ea = 33Qnﬁ/éay

Designgcapacity:_ 20?-_: _ : '
‘Type &) - (4) determinated by [X Wate;'Demand FRNRE
. : L : - {1 Capacity of: Water Sourca

A - 38



DeSign Capaciﬁy;-'éé_ o
Type @) - {4} determinated by

A~ 39

Nunber - Survey Slte s |U Urban
o ‘ .18 Semiurban
- B
5 4:_ Bany Farhan ‘& Bany Saria'a: — R Rural
'Number of Populatlon e e 650, capita .,, D
umber of leestock e e 1,309 head ..... L
Growth Rate ,..}}......n.....,.Q e B S R1
Water Demand of.Human .................... 40.0r L/c/d g
Water Demand of Livestock ............... 6.0, L/h/d gh
X Multipurpose. Raté ................... 20000 0% e R2
' Flre Flahtlng Use Rate teetea i 25.0, %
Emergency Purpose .. ...l il i i, 2.5 L/c/d ge
T 1 2 3 4 5
o ‘Present 5 years 10 years 15 years 20 years
P 650 735 832 941 1,065
L 1,300 1,471 1,664 1,883 2,130
Oc 26.0 29.4 33.3 37.6 42.6
N ¢) 7.8 8.8 10.0 11.3 12.8.
Qc' i Qe x 0.5 13.0 14.7 16.7 18.8 21.3
T Type ~ A : 4 ‘e 4
Oc + oh 33.8 38.2 43.3 18.9 55._
0d TYPSC" B 26.0 29. 4 33.3 37.6 42.6
T ~C T ) | : '
L 13.90 14.7 16.7 18.8 21.3
Type - A 6.8 7.6 8.7 o.g 11.1
- Qr  Type - B 5.2 5.9 6.7 7.5 8.5
Type - C 2.6 2.9 3.3 3.8 403
Qe O 10.2 11.6 13.1 14,8 16.8
Approximate Safe Yield of Borehole (Qw) ... 300 m3/day
' Daily Maximum Yield of Borehole with | |
19 hrs Operatlon (Qmw) ..................... 230 m3/day
Maxlmum Pumplng Rate (OM) vttt 200 L/min
Total Yield of Bo:ehole per Day’ (Qmw) :
Lo ol T Qmw X 1 ea = 92139 m3/day

‘Water Demand.
Capacity of Water Source.

X




N Urban

'De51gn Capacity:

34
{4) determlnated by

Type (a) - .X 

A - 40

Numbe r Survey Site U _
S L 8, . Semiurban-
B - 1 Ghulayfagal 1 R .. Rural
Number of Pbpulaﬁibn Ce e e ;502"'capita .f; P"
Number of LiVestoqk'..;............. ...... 510, head ..... L
GrOWth Rate ------- L] - R 2 ;-_51 . % : .. LI "-: . Rl
Water Demand of Human ...... [P 40.0  L/c/d ... qe
Water Demand of LiVeStock Ciiiassesease 6,00 L/h/A ... gh
. Mult1purposa RAtE senneen e 20.00 % B
X Fire Flmhtlng USE RAEE 2 evvennarnnsss 25.00 % .aaaen s R2
EMETGENCY PUTPOSE « vt eressnsonnnencaerons 2.5 L/c/d . gé
Present 5 years 10 years 15 years - 20 vears
P . 500 566 640 724 819
L 510 577 653 739 836
Qc - 20.0 1 22.6 25.6 29.0 32.8
oh 3.0 3.5 3.9 4.4 5.0
Qe' : Qc x 0.5 10.0 11.3 12.8 14,5 16.4
h Type - A | ' - -
Qc + Qh 23.0 26.1 29.5 _ 3334_ . 37.8
oa ¥R =P 20.0 22.6 25.6 29,0 32.8
type = C 9.0 11.3 12.8 14.5 16.4
Oc :
Type -~ A 5.8 . 6.5 7.4 8.4 9.5
Qr Type - B 5.0 5.7 6.4 7.3 8.2
Type - C 2.5 2.8 3.2 3.6 4.1
Qe 7.9 8.9 0.1 11.4 12.9
'Approximate Safe Yield of Borehole (Qw) .... 106 m3/day
Daily Maximum Yield of Borehole with' =.'.
19 hrs Operatlon 01 T 80 m3/day
Maximum Pumplng Rate -(Om) R R 70 L/min
Total Yleld of Borehole per Day (QTh) - )
. R Omw x 1 ea = .‘80'm3/day

Water Demand
Capac1ty of Water Source.



Number Survey Site ¥] U .. urban
H - 2 _ | Al Dahi _ ' S .. Semiurban
: L : : R .. Rural
Numbér of Pbpuletibhe......;.;f" ..... V... 7,000, capita ... P
Numbex of Livesthk O 7,710 head ..... L
Growth Rate .;..}..;;.;.... ............. T T R1
Water Demand of Human' ........ cvrendese 120,00 L/c/d L. qe
Water Demand of leestock ............... 6.0 L/h/d . gh
Multlpurpose Rate et e ettt et ee 20.0 %
L1 Pire Flghtlng Use Rate ...vov... e 250, 0% .. r2
Emergency PULEPOSE tvvvrnennnennnnnncnnnan 2.% L/c/d .... ge
o1 2 3 4 5
o  ‘Present. S years 10 years 15 years 20 years
p 7,000 9,368 12,536 16,776 22,450
L 7,710 10,318 13,807 18,477 24,727
Qc | 840.0 1,124.37  1,504.3 2,013.1  2,694.0
on 46.3  61.9 . 82.8 110.9 148.4
0c' i Qc x 0.5  420.0  562.1 752.2  1,006.6 1,347.0
- Type = A | . T
Qc +oh  -B86.3 1,186.1 1,587.1 2,124.0 2,842.4-
. T ._B . s . Lol
oa  TYPE T 840.0 1,124.2 1,504.3 2,013.1  2,694.0
"“T§§g“:“6_"““‘___ . S R
Yot 420.0 562.1 752.2  1,006.6  1,347.0
Type - A 221.6 296.5  396.8 531.0 . 710.6
Or Type - B 210.0  281.1 376.1 - 503.3 © 673.5
Type - C. 105.0 - .140.5  188.1  251.7 336.8
Qe . 110.3  147.5 197.4 264.2 353.6

ApDrox1mate Safe Y1eld of Borehole (Qw) ...fl,OOO‘m3/day'

Dally Max1mum Yield of Borehole with ' _
19 hrs Operation (Qmw) .......c.ueeeeensan.. 790 m3/day

Mas imum Pumping Rate (Om) ... .ccveninnnns 690 L/min

Total Yleld of Borehole per Day (Qmv)
: e i et ee e Qmw X 2 ea l 580 m3/day

DeSign Capacity: _1[580.

Type @A) — (3} determinated by ‘Water Demand.
S o o X] Capacity of Water Source.
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Urban

:D851gn Capa01tv' 179

Type &) -

A — 42

(4} determlnated by

X

Numbe r Survey Site _
o o 1 18 . Semiurban
H - 3 Al Mounirah % ‘R,_“ rural
T ABBAS _HARUNIA' R y
Number of Population .... 790 1,990, - capita ... P
Number of Livestock 265, 375, head ..... L.
Growth Rate ........ Creeeeiaeee s 6.0, % . ....... RL
Water Demand of Human ....... Ceea 40-91_1L/c/d vee. gC
Water Demand of TLivestock ..........vennn 6.0, L/h/d:.... gh
Multipurpdse Rate tuiiioeraennnsnnnis 20,0, %
X | Fire Fighting Use Rate ......eeeo-eos 25.0, % - .li...w. R2
Emergency PUIPOSE ...essseseaasassnensnns 2.5 L/c/d L.oqge
1 2 3 4 5
Prosent 5 years 10 years 15 years 20 years
p A 700 937 1,254 1, 678 - 2,245
H1,000 1,338 1,791 397 23,207
. TR 265 385 a75 635 850
H 375 502 672 899 1,203
oo - A 28.0 37.5 50.2 67.1" 898
H 40.0 53.5 71.6 . 95.9: 128.3
oh ‘A 1.6 2.1 2.9 3.8 5.1
‘ . ‘H 2.3 3.0 4.0 5.4 702
- A 14.0 18.8 25.1 33.6 14.9
Qc' 'z Qe x 0.5 . p 3000 26.8 35.8 480 64,2
Type — A A 29.6 "39.6 3.1 _70.9 .  94.9
_Qc.+ ph  H 42.3 56.5 75.6 101.3 135.5
Qd Type - B A 28.0 37.5 - 50.2 67.1 89.8
Qc ' H 40.0 53.5 71.6 9559 -128.3
Type - C A 14,0 18.8 25.1 33.%6 44,9
Qc! _ H 20,0 26,8 35.8 48,0 64,2
P o AT 7.4 9.9 13.3 17.7° 23.7
Type -~ A H10.5 14.1 18.9 125.3 33,9
i - ‘A 7.0 9.4 12.6 1.8 22.5
- B . . .
Qr  Type - H 10,0 13.4 17.9 24.0 32.1
o A 3.5 4.7 6.3 8.4 11.2
Type - C 3 575 6.7 9.0 1270 1601
Oe A 11.0 14.8 19.8 26.4 35,4
e H 15.8 . 21.1 28.2 37.8 50.5
Approximate Safe. Yield of Borehole {(Qw) .... 500 m3/day
Daily Maximum Yield of Borehole with s S
19 hrs Operation (Quw) .......ceivieeninannn 400 m3/day.
Maximum Pumplng Rate (Qm) A 340 L/miﬁ _
Total Yleld of Borehole per ‘Day (Qmw) s o
. S Omw x 1 ea = 400 m3/day

Water Demand. _-
Capac1ty of Water Source .



Numbéh ' ‘Survgy'Siﬁe ' o U .. Urban

s ‘ T 118 .. Semiurban
| L . ) . N . ’
T - . - Al Mashjab - 1R .. rRural

Number ofrpépuiatiOn e “ev..s 800, capita ... P

Number of leestock T S 6,679, head ..... L
GIOWth Rate L I R T ) :n .u . o‘ L R I L T T T T, 2 ‘ 5 Fi % L S - Rl
Water Demand of Human e e N 49.0, Ln/c/d .... qc
Water Demand of Livestock e rrarer e e« 6,0, L/h/a .... gh
¥ Multlpurpose RAEE 4ottt innnnennennn 2000+ % cewee.. R2
L | Fire Flghtlng Use Rate ........,{.... 25.0, % .
' Emérgéncy Purpose ....ive..... e te e 2.5, L/c/d .... ge
B 1 2 3 4 5
- Present 5 years 10 years - 15 years 20 years
P 800 905 1,024 1,159 1,311
L 6,670 7,547 8,538 9,660 10,930
QOc -~ - 32.0 36.2 - 41.0 46.4 52.4
©gh | 40.0 45.3 51.2 58.0 65.6
Qc' : Q¢ x 0.5 16.0 18.1 - 20.5 23.2 - 26.2
- Type - A - - ; o
| % oh _if:o as 92,2 104.4 118.0,
od TYPSC*_B‘ . 32.0 36.2 41.0 46.4 52.4
Type - S _ :
Yt 16.0 18.1 - 20.5 23.2  26.2
~Type -~ A l4.4  16.3 18.4 20,9 S23.6
Qr Type - B 6.4 7.2 8.2 9.3 10.5
Type - C 3.2 3.6 4.1 4.6 5.2
Qe . 12.6. . 14.3 16.1 18.3 . 20.6

Apprdximate'Safe Yield of Borehole (Qw) .... 400 m3/day

Daily Maximum Yield of Borehole with

19 ‘hrs Operation (Omw) i .. 310 m3/day
Maximum Pumping Rate (Qm) ......... e 270 L/min

Total Yleld of Borehole per Day (Omw) L
O S Qnw x 1 ea = 310 mi/day
Design Capaolty 105 ' : '
TYPQ (A) (4) determlnated by “x | Water Demand.
: Capacity of Water Source.
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..:Urbén e

Number L. Burvey Sité U
R _ Lo | 1 s .. semiurban
T - 2 | Al Manara & AL Dukum TR .. Rural
Nunmber of Pbpulaﬁion S S _6Q0;'-Capita';,. P
Number Of LiveStOCk .u... & B 5 & 9 » a2 ® A e b s ros 6 I 240,; he ad L] t- - l L - .
Gro“’th Rate --.-3n-~-...-..-..-;~- ......... .‘ 2-5; % '-c_'no.-'mo'Rl".
Water Demand of Human M ee s b l‘.40,0)-'L/c/d vaess e
Water Demand of Livestock ....... cedeeaee 6.0, L/h/d ... gho
X_ Multlpurpose Rate ,;.... ......... EERE 20.0: _%._..{..}._Rz _
Fire Fighting Use Rate ......eiveesas 25,00 % S
Emergency Purpose .:.coeesos .;.3....}.;..- 2.5 fL/c/d e s (€
1 2 3 | 4 . 5
Present = 5 years_rlo years 15'yedrs_‘20 years
P 600 679 768, 869 . 983
L " 6,240 7,060 7,988 9,037 10,123
oc . 24.0  27.2 30.7 34.8 . 39.3
oh 37.4° 42.4 “a7.9 542 . 60.7
oc' : 0c x 0.5  12.0  13.6 15.4 17.4 19.7
ey on 614 69.6 78.6 89.0 100.0
oa YRS - B 24.0 27,2~ 30.7 34.8  39.3
T Type — C — -
pe s e 12.0 13.6  15.4. 17.4 19.7
Type = A 12.3 13.9 15,7 . 17.8 20.0
or Type - B . 4.8 5.4 6.1 . 7.0 7.9
Type - C 2.4 2.7 34 3.5 3.9
Qe 9.5 10.7 12.1 ¢ 12.7 - 15.5

'Approximate Safe Yield of Borehole (Qw) .... '400'm3/day

Daily_MaXimum Yield Of-Borehole with _ . ‘
19'hrs Opcration'(Qmw) feaneas P Y e 310 m3/day

Max1mum Pumplng Rate (OM)  vee e eeiennennnnns 270 L/min

~ Total Yleld of Borehole per Day (Qmw) o .
) B A e O Qmw x 1 ea = 310.m3/day
Desiqn Capacity: 89 | S S :
~Type {A) -~ (4) determinated by [X Water Demand
- C : Capacxty of Wacer Source
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Numbe r f'Suery $ite. o TR ,._Urban
T -3 . Al Maydan, ‘Al Jubail | |'s .. Semiurban
' o : I X iR .. Rural

NumBer of POpulaEion'.:........L.“; ..... 1,090, capita ... p
Number of Livestock ...u................ 2,740, head ..... L
Growth Rate 4vuveessvouenenannennnn, ... 2.5 0% Lo..... R1
=Watér'bemand_of Human ...,.............. 40,0, L/c/d .... qc
Wa#éf_pemanlef Livestock ......... e 6.0, L/h/d .... gh
' X ;Multipurpdég Rate ..., ... cesieas 20,00 0% ceaa... R2
| Fire Fighting Use Rate .............. 25.0, %
Emergenéy Purpose . .......... ST «-es 2.5 L/c/d .... qe
12 3 4. 5
Present - 5 years 10 years 15 years 20'yea£s
P 1,000 1,131 1,280 1,448 1,639
L 2,740 3,100 3,507 3,968 . 4,490
Q¢ 40.0 45.3 51.2 57.9 65.6
¢h | 16 .4 1 18.6 21.0 - 23.8 26.9
Oc’ : Q¢ x 0.5  20.0 22,7 25.6 29.0  32.%
o Type ¥5A7 4 . _ _ iy s » ‘ ' :
AP 564 63.9 72 .2 81.7 92.5
oa YPE T B 40.0 45,3 51.2 57.9 65.6
Type - P N ; R —
e - 20.0 22.7 25.6 .. 29.0 . 32.8
Type - A 11.3 12.8 14 .4 - 16.3 18.5
Or Type < B 8.0 9.1 0.2 1l.6 13.1
Type ~ C 4.0 4.5 5.1 5.8 6.6
e .- 15.8. 17.8 . 20.2 - 22.8 25.8

Approximate Safe Yield of Borehole (Cw) .... 700 m3/day

Daily Maximum Yield 6f Borehole with
19 hrs Operation (Omw) ... ounenun.. e 5590 m3/day_
Max imum Pumping_Rate (Qm) e e et e e, 480 L/min
‘Total Yield'of-Boréhole per Day (Qmw) '

o o SRS T C Omw x 1 ea = 550 m3/day
‘Design Capacity: 82 | ' _

- Type (A) - (4) determinated by [X | Water Demand.

o ' ' : Capacity of Water Source.
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Numbe x; ‘ - Burvey ‘Site | ' U }.'Uxbénq
’ 17§, rSemiurban .

T - 4A .'Had§Q'& Qahfa  _ . X‘;R ;,'Rural
. . HADAD QAHTAL y
Number of Population ... 700, 1,199, caplta_;j.'P N
Number of Livestock .... 1,200, . 1,649, head ceee I
GrOWEN RAEE soetvavesnvniossosnesns 2.5, % ..00000 RL
Water Demand of HUMAN .. veenoas L _'  40.0, L/c/d .... qc
Water Demand of Livestock ............. . 559, ﬂL/h/d'....:qh_
X | MULtipurpose RAte wouesivsveansnvenes 20,0, % ooouot R2
Fire Fighting Use Rate ......vvesvnns 25.0, % S
EMErgency PULPOSE «veseessens e e e 2.5, Lje/d ... ge
1 2.3 4 5
PtéSent=,5 years .10 years 15 years 20 years
P “H 700 - 792 896"~ . 1,014 1,147
G1,100 1,245 . 1,408 1,593 . 1,802
I _HlflOO 1,245 ' 1,408 l,593 ; 1,802
. "Gl,640 1,856 2,099 . 2,375 - 2.687..
" Qc H 28.0 S31.7 - 35.8 406 . - 45,9
G 44.6. i3l 56.3 - 63.7 721
oh H 6.6 7.5 5.4 9.6 16.9
‘ G 9.8 A1.1 . 12.6 14.3. 16.1
o' 1 oc 0.5 HIL.0 159 17.9  20.3 23.0
G_22.0 24,9 98,2 . 31.9. 3.1
Type — A H 34.6 39.2 44.2 50.2 56.7
Oc + Oh G 53.8 60.9 68,9 78,0 -~ 88,2
od Type - B 'H 28.0 31.7 35.8 40.6 45.9
Qc G 44,0 49.8 56.3 63.7 721
Type =~ € § 12.0 15.9 179  20.3  23.0
Qc! G 22.0 24.9 28.2 _ ~31.9 36.1
B H 6.9 7.8 8.8 10.0 11.3
type = A g 1p9.8 1202 13.8 15.6 17.6
or dvea —m 0 5.6 6.3 7.2 8.1 9.2
ype G_ 8.8 10.0 11.3 12.7 14.4
K m 2.8 3.2 3.6, 4,1 4,6
Type -~ C g4 5.0, 5.6 6.4 7.2
Oe H 11.0 12.5 ‘14.1 6.0 - 18.1
j G 17.3 19.6 22.2 25.1 28.4

Approximate Safe Yield of'Borehble (Ow) .... 500 m3/déy

Daily Maximum Yield of Borehole with ' P

19 hrs Operatlon 0 . 400 m3/day
- Maximum Pumplng Rate (Qm) ..... '}....}..;... _340'L/min

‘Total Yield of Borehole per Day (Qmw)- _ :
: e e i e e aeah Qmw X -1 ea = qbo-n@/day
DeSLgn CapaCLty. 128 e - IR A '
Type @) - (4) determlnated by :X; Water_Demapd._ N
S : ‘Capacity of Water Source.
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_ Number derVey“Site o ] u .. Urban
S TAR - Al Rudha ‘& Al Hagl | X' S .. Semiurban
R Lo e ::]'R .. Rural
Numbef-of Pdpﬁlation ;.L...;...ﬁ.,l}..} 2,590, capita ... P
Number of Livestock T T e ee e ua e 3,430, head ..... L
jGrowth Rate ;;.;..,;aa.. ..... e e ,2;5, B e R1
Water Demand of Human .................. 40.0, L/c¢/d . gc
Watpr Demand of leestock ....... Chea e 6.0, L/h/sd .. gh
X | Multipurpose Rate ............ e 20.0, % ....... - R2
Fire Fighting Use Rate .....uvvu... .. 25.0, g
Emergency Purste et ceraaans e . 2.5 L/c/d .... ge
1 2 3 _ 4 5
o ':Preséntj 5 years 10 years 15 years 20 years
P 2,500 2,829 3,200 3,621 4,097
L 3,430 3,881 4,391 4,964 5,620
Qe . 100.% 113.2 128.0 144.8 . 163.9
- Oh - .. 20.6 23.3 26.3 29.8 33.7
Oc' : 0c x 0.5  50.0  56.6 64.0 72.4  82.9
P on 120.6 136.5 154.3 174.6  197.6
oa TYPE =B 1000  113.2  128.0  'l44.8 163.9
type - C 50.0  56.6  64.0 72.4  © 82.0
- Qc'! = : _
Type - A 24.1 27.3 30.9 34.9 39.5
" Qr 'Type -~ B 20.0 22.6 25.6 29,0 32.8
Type = C  10.0 . 11.3  12.8 14.5 16, 4
Qe 39.4 44,6 50.4 - 57.0 64.5

Approximate Safé Yiéld of Borehole (Qw) .... 100 m3/day
Daily Maximum Yield of Borehole with c

19 hrs Operation (Qmw) .......c.c0u... e 80 m3/day
Maximﬁm Pumping Rate (Qm) ........ e 70 L/min

Total Yleld of Borehole per Day (Qmw) :
.............. Qmw x 1 ea = g0 m3/day

'De51gn Capac1ty . :
Type (C) - @) determlnated by .[ ] Water Demand. =
- v | Capacity of Water Source.
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- Number o Survey Site R :j R U .. Urban
o : S .. Semiuxban.

T - 5 Shohat & Al Radash 'X'.R T Rural
Number of POpﬁlatiQn ;..-..,;;..;.....;;'QQOOO,ﬂ capita'f,,3E 
Numher Of LiVeStOC}{ . LI TR T .- T T R R R .31‘ 740] . hEad * T e . L s i
Growth RALE svunenvaisranesvasessneaeass 2.5, 0% .oiio. RL
Water Demand of Human',;.;.;....,.;,.,Q.: 40,07 L/c/d ... gc
Water Demandfof;Livestock ............ +os 6.0, L/h/d ... gh
Xx] Multipurpose Raﬁe',.....;....T ....... 2010,  § o w.i.o.o R2
Fire Fighting Use Rate ........ haee.s 25,0, % Lt
Emergencngurpose R e ' 2)5;'_L/c/d ...f‘qe.
1 2 3 | 4 5
E _ Presént; 5 years- 10 yéars ”15'years- 2b years .
P 2,000 2,263 2,560 . 2,897 3,277
L . 3,740 4,231 4,787 . 5,417 6,128
| Qc ~ 80.0 90.5 102.4 . 115.9 . 131.1
. Oh o224 25.4 28.7  32.5 36.8
Oc' : 0c x 0.5 ~ 40.0 45,3  S51.2  58.0 _  65.6
P om 102.4 15.9  131.1 14804 157.9__
oa WPET R go.o 90:5  102.4 115.9 131.1
- Type —C 40,0 45.3 5.2 58.0  65.6
Qc . ‘ R _ .
Type - A '20.5 1 23.2 26.2 29,7 33.6
Qr  Type - B 16.0 18.1  20.5 - 23.2 . 26.2
 fype - C 8.0 9.1  10.2 11.6  13.1
0e . 31.5 . 35.6 40.3 45 .6 51.6

.Approx1mate Safe Y1nld OL Borehole (Qﬂ}..,.. 200 m3/day

.Dally Max1mum Yield of Borehole with : S S
19 hrs Operation (Qmw) ... ........v........ 150 m3/day

MaX1mum Pumping Rate (Qm) ..... B 130 L/min'
Total . Yleld of Borehole per Day (Qmw) e

o : . L e waa e o Qmw x 1 ea = 150 m3/day
De51gn Capac;ty o ' o SRR

Type (A).- (4) determlnated by ¥§f Water Demand.
oo : CapaC1ty of Wdter Source
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'Numbér:  Survey Site .} U .. Urban
L S RV EEERE X | s ., Semiurban
kX _ 6. .__Al_Zakl?a‘ : R .. Rural
Number of Populatxon B 4,900 capita ... p
' Number of leestock cevenssrsacaasaaraas 8,220 head ..... L
.Growth Rate'...,f...p.....i ............. 3.000% ..., R1
_Water Demand'of Human -« oo, ioioiiinn,an.. 70.0 L/c/d .... qc
'Water Demand of leestock .......... EEEEY _G,Q L/n/d .... gh
X MultlpurpOSe Rate ... oiiiiiiiiia., 20.0, 5 ..., R2
‘Fire Flghﬁlng Use Rate ........ e 25.0, ' g SR
Emergency PUFPOSE v iuuiiiincnninnnrnnia.. 2.5 L/c/d ... qe
' 1 2 3 4 5
o Present. 5 years 10 years 15 years 20 years
P 4,000 4,637 5,376 6,232 7,224
L 8,220 9,529 11,047 12,807 14,846
Q¢ 280.0  324.6 = 376.3  436.2 505.7
oh 4903 57.2  66.3 76.8  89.1
0c' i .Qc X 0.5 140.0 162.3 188.2 218.1  252.9
T TType = & 00 3 . s "
e T on 1329.3 381.8 442 .6 513.0 1 594.8
oda  TYPE B 9500 324.6 376.3  .436.2  505.7
TYPSCT_C ©140.0  162.3 188.2 - 218.1 252.9
 Type - A © 65.9 76.4 88.5 . 102.6 119.0
Or  Type - B 56.0 64.9 S 75.3 0 87.2  101.,1
' Type - C . 28.0 32,5  37.6  43.6 50,6
Qe - - 63.0 73.0 84,7 98.2 . 113.8

A?proximate:Safe Yield of Borehole (Qw) .... 100 m3/day
Daily‘MaXimum Yield Of'Bbrehble with o '

19 hrs Operation (Qmw) ....... e e 80 m3/day
Max1mum Pumplng Rate (Qm) ..;....;;.l...u.. 70 L/min

Total Yleld of Borehole per Day (Qmw) _ _
: . . e et aameaaean Qmiv X 3'ea = 240'm3/day

Design'CapacitY:

Type (C) .- (3).de£erminated by ‘Water Demand .
S T . x | Capacity of Water Source.
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Numbe 1

Survéy Site

. Urban

78.

‘ . . L “.h . Bemiurban.
T - 7 Bab Al Mandab Rural
Number of Population ...seeiveoan ..;.,..;_ 5,090, capité .. P
Number Of LiveStock uveeesveverauarsese 410, head ... L
Growth Rate ......evivsvenrnsarnassean. . 6.0+ % ....... RL
Water Demand OF HUMAN v .viasvions.s ree s 120.0, L/c/d .. qc
Water Demand of Tivestock ....e.vievesvnas 6.0, L/h/d gh
] Multtpurpose RAte «vvan.. i 20.0, % '
X{ Fire Plahtlng Use Rate .............. 25.0, % .n . R2
Emergenc; PUTPOSE «ivenaveonnnnnsns e ieea 2.5, Db/c/d .... qe
T 2 3 4 5
Present. 5 years 10 years lS_Yéars 20 years
P 5,000 6,691 8,954 11,983 16,036
L 410 549 734 983 1,315
Q¢ - . 600.0 802.9 1,074.5 1,438.0 1,924.3
Oh 2.5 3.3 4.4 5.9 7.9
‘Qc' : Qc x 0.5 300.0 401.5 1 537.3 - 719.0 962.2
T Type - & 602, 1,443.9  1,932.2
e T on 602.5 806.2  1,078.9 1439 1,932.2
0d TYPSC“ B 500.0 802.9 1,074.5 1,438.0 1,924.3
Tyng: < 300.0  401.5 537.3  719.0 ' 962.2
Type - A 150.6 201.6 269.7 361.0  483.1
Or  Type - B 150.0  200.7 268.6 359.5°  481.1
Type - C 75.0 100.4 134.3 179.8 240.6
Qe 105.4 141.0 °  188.7 252.6

Approximate'Safe Yield of Borehole (QW) cev. 500 m3/day

Daily Max1mum Yield of’ Borehole w1th

19 hrs Operation (Qmw)

Max1mum Pumplng Rate (Qm)

aaaaaa

LI

i ieee.... 400 @3/day

e e e . 340 L/min

Total Yleld of Borehole per Day (Qmw)

---------------

De51gn Capac;ty-_
Type {(B)

(3) determlnated by

A~ 50"

Omw x-3 ea 1,200 n3/day

Water Demand
X Capac;ty of Water Source.




Numbe i -  :SurVey Site ' U .. Urban
) S 'S .. Semiurban

T - 8 . Yahkhtol ' : X1 R .. Rural
‘Number of Pobulatiéh:;}..,...' ...... “... 2,500, capita ... P
Number of Livestock ........... RN 6,857, head ..... L
'_Grow{:h Rate'.....'...'.......;......f.,.. 6.9, % ....... R1
Water Demand of Human R e 40;0, L/c/d ... qc
Water Demand of Livestock . ..vieieien.... 6.0, L/h/d .. gh
_ 'Multipurpose Rate ....... e 20,0, %
X Flre Flghtlng Use Rate ;_ ............. 25,0, - T ‘R2
'Emergency Purpose .;.....,...; ........ e 2.5, L/c/d .. .. ge
1 2 3 4 | 5
_ Present 5 years 10 years 15 years 20 years
P . 2,500 3,346 4,477 5,991 8,018
L 6,850 9,167 12,267 16,415 21,969
Qc - - 100.0 133.8 179.1 2396 320.7
oh | 41,1 55.0  73.6 98.5 131.8
0c' : Qe x 0.5  50.0 - 66.9 89.6  119.8  160.4
Type - A 4 v G S _ Sy ieo
o2 on 141.1 188.8  252.7 338.1 452,
T _— _ _ — — =
oa YPE " 100.0  -133.8 179.1 . 239.6 320.7
pe T c 50.0  66.9 89.6 - 119.8 160.8
Type - A 35,3 47.2 63.2 84.% 113.1
Qr  Type - B 25.0 33.5 44.8  59.9 80% 2
Type - C 12.5  16.7 22.4  30.0 - 40.2
Qe 39.4 52.7 70.5 - 94.4  126.3

Appioximate Safe'Yield of Borehole (Qw) ..., 1,000 m3/day

Daily Maximum - Yield of Borehole with
19 hrs Operatlon (OMW) it e e et et 790 m3/day

Max imum Pumplng Rate (Om)  vivvervnrnrnnn... 690 'L/min

Total Yield of Borehole per Day (Qmw) . _
ceenas e Quw x 1 ea = 690 m3/day
Design Capacity: 338 - o . '
Type ) - (4) determinated by [xX | Water Demand. : _
_ ' Capacity of Water Source.’
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550

Désigh:Capacityﬁ 0
determinated by

(4)

Type @)

A= 52

" Nunbe'r Survey Site ("] u .. urban
- aTe b my X 18 .. Semiurban
reo qakbana % | R... Rural '
Number of Population ... (8} 3,000j R) 24,000 Capité va. P
Number 0f Livestock ....veeiiecsan.. 2,740, head ..... L
Growth Rate e v e e an ...........,... —3.@ e _Rl
“Water Demand of Human S (8). 70.0 . &J I4O,Q L/é/d N« o
Water Demand of Livestock ..... saeeieaaan 6.0, L/h/d ... gh
X Multlpurpose Rate ..o gp_g T ovieenan R2
Fire Fighting Use Rate .ivivnieenvsnnn 25.00 % L
ENELJENnCY PULDPOSE wvvesanvavarsnnnsessnns 2.5 'L/C/d .‘qé_'
1 .2 -3 _ 4 53
Present 5 ‘years 10 years 15 yéars 20 years
P 53,000 3,478 4,032 - .°4,674 - 5,418
R4,000 . 4,637. 5,376 6,232 7,224
L 2,740 3,176 3,682 4,269 4,929
oc §210.0  243.5 282.2 327.2° 379.3.
' R160.0. . 185.5 215.0 249.3 289.0
Oh 16.4 19.0 22.1 25.6 29.6
: _ 5105.0 121.8 141.1 1l63.6 189.7
Qe’ = Qe X 0.5 vigg.o 92.8 107.5 124.7 144.5
Type - A ' ; S :
Oc¢ + Oh 386,4 448.0 519.3 602.1 597.9
R T 370.0  429.0  497.2 576.5 668.3
T = '
ypgc ¢ 185.0  246.0 248.6 288.3 334.2
Type ~ A 77.3 89.6 103.9 120.4 139.6
or Type - B 74.0 85.8 99.4 .~ 115.3  133.7.
Type - C 37.00 49.2 49.7 57,7 66.8
Qe 110.3  127.8 1482 171.8 - 199.1
Approximate:Safe Yield of Borehole (Qw) .. 700 m3/day
Daily Maximum Yield 6F Borehole w1th o | '
19 hrs Operatlon {Omw) .. e i e 550 m3/day
Maximum Pumping Rate (Qm) ................. 480 L/min -
Total Yield of Borehole per Day (Qmw) '.  o
P Omw x 1 ‘ea’= 550 m3/day

Watér‘Demand} .
Capacity of Watexr Source.
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HA-1 | AL-MADAN & 8 VILLAGES | 300 | 20 | 91494 1827880 85133 80| 122950 9836000 [200| 1465068| 33015600 446774806 {300 1670| 501000
HA-g | PLMAN & 4 OTEEI}}{.LAGES 300 | 20 182880 | 80 928356000 |200| 35015600 | 44677480 |300 501,000
HA-3A| S IHARA 300 | 20 1827860 890 9836000 | 200 53015600 | 44677480 |300 501,000
HA-3B| THARI 3006 | 20 1827880 80 9836000 ] 100 16506800 28170680 |200 334,000
_HA'““ 'HARAD 120 10 915940 | 90 2661970 | 20 2459000 | 11034910 {120 200400
Al | AL-MAHWEET crry 200 | 20 1827880 | 180 224 34,000 25956880 |200 334000
A-2 | HUFASH 200 | 20 1827880 80 98356000 | 100 16506800 28170680 (200 334000
A-3 | AL~RAJAM 500 | 20 1827880 80 9836000 | 200 | | 530135600 | 44477480 |300 501,000
A-4 | AL-KHABET 200 | 20 1827880 80 9836000 [100] | 16506800 | 26170680 1200 334000
§-1 | DANY SHAKER & Saka Al 200 | 20 1827880 80 9836000 {100 16506800 | 28170680 |200 334000
S-2 | BAIT ABO HASHEM 200 | 10 913940 20 114065500 | 100 16506800 28486240 |200 334000
$-5 | AL-SHEAB & AL-ASEAD | 100 o 913940 40 4918000 | S0 8753400 | 1 4085540 1100 167,000
s-4 | PANY FARHAN & BANY | L5 | 4o 913940 40 4918000 | 59 8255400 | 14085340 100 | 167,600
H-1 | GHULAYFAGAH o 50 | 10 913940 | 20 1702660 | 2616600 | 30 50100
H-2 | AL-DAHI 8o | 10 913940 | 70 5959310 6573250 | 80 133400
H-3 | AL-MOUNIRAH 60 | 10, 913940 | 50 12564550 170590 | 60 ;'10,6,2:}6:
T-1 | AL-MASHJAB 110 | 10 913940 | 80 6810640 | 20 2459000 Y 83580 [110 185700
T-2 | AL-MANARA & AL-DUKUM| . 110 | 10 9135940 | 80 6810640 | 26 2459000 10183580 |110 183,700
-3 AL~MAYDAI;HQII:;3;;U§2;&ED 200 | 20 1827880 80 7836000 [100 16506800 28170680 200 5‘5&,000
T-4A | HADAD, QAHFA ' 180 | 20 1827880 60 7577000 | 100 16506800 | 25711680 |200 354000
1-4B | AL-KUDAH, AL-HAGL '
-5 | SHOHAT, AL-KADASH 15 12769951 s 614750 1891745 | 20 53400
T-6  |'AL-ZAKIRA |
17 | BAB-AL-MANDAE 85 | 20 1827880 65 10729300 | 12557300 | 85 141,900
.T—8 YA_HKi}I.T:O.I; 100 | 10 | 91 5,940 70 5959310 | 20 2459000 N 9332250 1_50 167000
-5 . | MAKDANA 300 20 1827880 140 17213000 | 140 25109520 | 42150400 '5_'0_0_: 501,000
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HA-1 | 300 | 4448} 1392000 257 | 7500 1,777,500 65 85000 5355000 50,000 8524500 1 2188248 | 229600 417,000 791920 | 1438520
HA-2 500 - 1,3922000| 237 177250& 63 5355000 8524500 1 2188248 229600 417,000 791920 1438520
HA-3A| 300 1592000 | 237 1,7772500 | 63 5555000, 8524500] 1 24882481 229600 417.000 799,920 | 1438520
HA-3B| 200 928000 158 1185000 | 42 557 0,000 5683000 1 2188248, 229600 417,000 791,920 | 1438520
HA-4 | 120 556800 | 197 727500 23 'Lyéaodd 25 125000 | 3364300] 1 2188248 229600 417,000 791,920 | 1438520
A1 200 928000 | 158 1185000 | 42 13570000 5683000| 1 2188248| 229600 417000 791,920 | 1438520
A-2 200 928000 158 1,185000] 42 5570000 5683000 3: 2188248 | 229600 | 4178007 791920 14358520
A=3 300 1,392000 | 237 L,777.500] 43 5355000 8524500 1: 2188248 229400 | 417000 791,920 1,438,520
A-4 200 928000 | 158 1185000] 42 557anqu: 5683000 ) 21867248 229600 417,000 791,920 | 1438520
S—1 200 928008 | 158 1185000 42 3570000 5683000( 1 2188248 | 229600 117,000 7914920 1,438520-
S-2 200 928000 | 158 1185000| 42 5570,000 5585000 1 | 2188248 229600 417,000 791,920 1438520
S-3 100 464000| 80 s00000| 20 1,700,000 2764000 1 2188248 225600 417,800 791726  14385240
s-4 100 464000 80 £00,000| 20 1,700,000 2764000| 1 2188248 zézada 412000_ :7§t920  ¢43§520
Ho1 30 159,260 20 150000] 10 850000 1,139200] 1 2188248 229400 417000 791920 Ldsészﬂ
B-2 80 371,200 60 450000] 20 1700000| 32" y@uéuﬁ 26812000 1| 2188248 225500  417000| 791920| 1438520
H-3 60 278400 | a0 300,000 20 1,700,800 30 150,000 1242&400 R 2188248 '2é2§06' 417,000 791,920 | 1438520
T—1 110 510,400} 89 667500] 21 1785800 45 225000 | 5187900 1| Zi88248| 227400 45;090 791,920 1458520
-2 110 510,400 | 89 | 667500 21 1,785000]| 45 225000 .£3829UD 1 .218&é48 229,600 a17000| 791920 liasaﬁzh
T3 200 928000 | 158 11as000| 42 5570,000 5683000 1 2,188248| 229600 417,000 764920] 1438520
T-44 | 200 928000 | 158 1,185000] 42 2570000 568%600] 1 2188248 229600.| 417000 791,920 1438520
T-4B | | |

T-5 20 92,800 10 7s000{ 10 850000| 08 40000 | tos5%800] 1 2188248| 229400 417000 791920| 1438520
T~ _ _ ﬁ

T-7 85 f59¢4au 55 412500{ 30 2,550,000 5356900 1| 2188248 229600 417,000 791920| 1438520
f—a 100 464000 | 80 ' s00,000| 20 1,700,000 4 200,000 | 2964000 1 | 2188248| 225600 417,000 791520| 1458520
79 ;5b6 L59zdﬂo-_é57 1752500 63 5355000 8524500 1 | 2188248| 229600 417000  791920| 1438520
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_ﬁA‘1 1800000 . _ té _48duqo 2280000 52302748 0.9 536487-1 05 zéaeﬁs 8.0 4J6&77§ 5603314 | 65713062 1?5 &15L632 73364694
HA—Z_ 1,800,600 _ | 1e '4gadaq 2,280,000 | 59609748 09 | 534487 | 05 298048 | 80 ¢76a779 5603314 65213062 |125| 8151,632| 75364694
HA-3A 1,350,000 | 16 480000 | 1830000 59159748 0.9 532A57 &5. 295798 80| 4732779 5561014 64720762 |125| 8090.095) 72810857
HA%SB. 1800000 | | o 16 '48uuqu 2280000 | 40094448 09 560850 { 0.5 '2u¢472 90 3608500 | 416%822| 44264270 [125| 5533033[497972303
HA- 4 1,800,000 1 187500 .16 .4éad0b 2451500 20693878 'ag_ 186244 | 05 103448 90 mssaaaé 21521611 22846039 [ 125 éﬁ55754 257017953
At 1,800,000 ' 16 480000 | 2280000 35882648 0.9 322943 | 05 179413 90| 3225438 | 5731794 59614442 130 | 5149877 44764319
A-2 . 1,550,000 ' 14 480000 | 1,830,000 59,644,448 0.9 354800 | 0.5 1'98.222 2.0 5,568,{]60 4123022 | 43767470 12.5- 5470933 .49,258,:40'5
A-3 22508000 | 16, 480000 | 2730000 6005%748] 0.9 539637 | 05 299798 | an ¢7§¢7}9 5636214 65595962 | 125 | 8195495 73795457
A-4 | 1350000 _ _ 14 480000 | 1530000 |39644448| 0.9 356800 | 0.5 198,222 26 5568000 | 4125022 45767470 | 125 5470953 | 49238405
8—1 200,000 16 480000 | 1,380,000 591944481 09 352750 'usl 195972 90 -a5225bo 4076222 45270670 | 125 5408835 |48679503
§-2 900000 | . - | e éaaauu_ 1380000 | 39510008 | 0.9 555590 | 05 197650 20| 3555900 | 4102040 43619048 |125] 5452381 49071429 ]
§-3 90@000 ' 16 480000 | 1380000 22025108/ 1.2 264277 | a5 11&115 20| 1982079 2356471 24379579 |130 31£q;45 2154&92?
84 'Lssadno' _ ié_ 48auod tsquqo 2247#106 12 26i677 0.5 112365 ﬁo 2022879 | 2404621 248;1729 156"§é§i{d& 2a{1g&53
H-1 2250000 | 7 14 2750000 iu1az$68 1.2 0.8 815011 105 tdézeap 1,270333 | 11,433001 f;d:_ﬁaaazén 12919291
H—2 1,800,000 16 2,280,000 | 15594,818 1.2 0.8 124758105 1,657,455 L942556 1544168 [ 1501 2280741 i282{9d9
H—3 .zu stgsno 16 z:suquu=1560&958 12 0.8 1&&847 1051 1428625 -i70u745'1550¢}n1 130 | 1989871 jzzg@572
T~ 1 1,800,000 16 2280000 | 19461,948| 12 0.8 155695105 | 2043504 | 2452742 21,894,690 | 130 28443079 24J4ﬁ999
T-2 1,800,000 375000 16. IZ¢S&UDO 19836948 | 1.2 0.8 168,695 | 105 | 2082879 | 2479617]22316565 [150| 2901155 25211}}b
T-3 2250000 16 | 480000 | 2730000 40544448 09 56$9d0 0’5 202,722 90| 3642000 4216622 44761070 | 125 5595133 | 50356205
T-44 1,800,000 : 16 480000 | 2280000 52635448 0.9 55&715 05 188177 ] 20| 3387190 3914086 |41,549554 | 125 5193691 | 46745225
T-4B 2250000 ' 16 480000 | 2730000 |
T—g . 747000] 05 -182560 8 240000 | 41750001 7784715 1.2 95416 08 62277 105 812524 973087 | 8757800 130} 1,158515| 9896315
- | | | .
-7 | as .315qun_ : : fé 480,000 _aeaabab 23312918 12 279755 05 116564 90| 2098162| 2494481 25804599 [ 130 3354961 | 29162560
T-8 ' zééuﬂua 16 éaaeﬂo zréunnﬁ 18820018 12 | 225840 08 150560 | 105 L??@fﬁj 2552501 | 21,172519 | 130 | 2752427 [ 25924946
T-9 ..zz5aoog' o 16 '48aqbn 2730000 5Z552J6§: 0.9. 5172789 05 287660] 89 _1602573 .549&022 62940190 | 125 | 78647523}70807713
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Ly : | 562500 o _

CHA-T 1294 11984500 5 | 2547000 |75911694] 1518233 2 1514800
" 562500 | .., _ _
HA=2 12941 1984500 5 2547000 | 75911694 1518233 | 1 75900

- 562500 : ) :
HA-3A[ 294 | 1984500 g 2547000 | 75557857 | 1507157 | 2 150700
_ 357,500 e
HA-38) 196 | 1323000( 5575 4660500 | 51457805 | 1029156 2 102900
. 225000 '
HA-4 1118 793125 2 1018125 | 26719918 5345981 3 BD16D
a-1 196 | ws2zpoe| 33M500N  iiospn | 16424819 978495 2 92850
. _ 3 (2000000) (40000)| (1) (2000
334500 N
a2 | 196 | 1323000 . 1660500 | 50898905 | 10179781 1 50900
; 562500 _ . -
a-s | 294 | 1984500| O 2547600 (76342457 | 1526849] 1 76550
: _ 537,500 ,
a-4  |1924| 1323000 SPUM qesup00| 50844905 1016898] 1 50,850
s-1 | 196 | 1323000 273000 1460500 | 50540005| 1006800) 1 | 50350
s-2 196 | 1323000 233000 qic0s00| 50751929 1014638] 1 50,759
53 28 | ‘661500| 220001 gg4s00| 284355424) ses7UE| 1 28450
§-4 98| s6rs00| 220000 ggecgn|2ssenssz|  sveves| 1| 29000
H-1 29| avszso| 200N sogono| 13227541 264850 1| 13200
H-2 78| s2ss00] 12000 iopo0| 204sz909| 409278 2 || 40950
H-3 59| sz9s2s0f P00 gigrso| 17807322  s56146] 1 | 17800
T-1 | 108| 729000f 220001 ecunqq| 2sgoavee| 513899| 1 25700
T-2 |108| 729000] 2299001 osun0q| 26171718  s25434) 1 26150
r-5 [ 196| 1szs000| 2373000 0500 52016703 1040334] 4 52000
T-an {1726 1188000 33P900) 4595500 an268725]  965374] 1 | . 48250
T—4B
P=5 | 145 97875 &% 1sarzs| 1opsoado)  201008) 1 217300
2 wolls’ 20,100880[ . 402017]
T-6 Underground dam 197215850 3944317
: Total 217516730) 4346334
77 83| seuzs0| L2000 Gespsof 2994ns10]  598952f 89840
T8 98| 661500 273990 gggsoo] gagriaasl 496228} 1 24800
T-9 294 1984500 ﬁfz5ﬂ0 2547000] 733647131 1467094; 1 73550
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- HA-1 20400 1020 | 48 100 4800 26220 | 14 67 9580 | 2 1125 2250 |500050 30000
}iﬁ‘? 5100 510 | 24 100 2,400: 12015 | 65 67 4355 2 1125 2950 | 98720 92850
HA-3A 20400 1020 | 48 100 4800 26220 1 14 67 938.0 2 1125 2250 | 300050 30000
HA-3B | 20400 w020 | 48 100 4800 26220 ¢ 14 67 9580 2 1125 225.[3. 300050 30000
HA-4 43600 1530 | 72 100 7200 52330 .- 21 67 140720 | 4 1125 4500 | 594200 59,_40'9.'
A 20400 1,020 | 48 100 4800 2642201 14 67 5860 7 1128 2250 | 300050 30000
- (%274) (1020) | (72) (100) (4200) (8303 | (3) (é7) (20t0)) (2) (1125 (2250) |(157500) (15750
A-2 5100 510 | 24 100 2400 42015 | 65 67 4555 | 2 1125 2250 | 98720 9850
A-3 5100 510 | 24 100 2400 L2015 | 65 67 4355 | 2 1125 2250 | 98720 9850
A-4 5100 5100 24 100 2400 12015 | 65 67 4355] 2 1125 2250 | 98720 9850
s-1 4700 510 24 100 2400 A5 | 6 67 4020 2 1125 2250 | 93785 %550
§-2 4700 510 | ‘24 100 2400 11415 6 47 4020 2 1125 225.§1 93785 9350
§-3 3900 _255' ‘12 100 1200 651.0_ Y So010l 1 1125 1125 | 43195 6300
S-4 5900 255 | 12 100 1,200 6510 5 e7 2010 ! 1 1125 11251 63195 4380
H-1 5900 255 12 100 1,200 6510 | 3. 47 2010 1 1125 1125 43195 6300
H-2 12600 4020} 48 100 4';800 173542 | 14 67 ':osé.u' 2 1125 2250 | 263172 26,.50:[!
H-3 5900 255 | 12 100 4200 4510 3 87 .:2_0_1.'0‘ 1 1125 1125 ';.‘5_.519_.‘5 5,3_.00
T-1 5900 255 { 12 100 1200 6510 5 47 2010 | 1125 1125 63195 6300
T.—2 5,90:0 . 255 | 12 100 1200 6510 .5 57 2010 i 1125 1125 65195 6500
T3 4400 510. 24 100 2400 11430 | &5 67 4355 | 2 1125 2250 | 93155 9500
T-4A 3900 255 | 12 100 1,200 6510 3 67 2010 1 1125 1125 | 63195 6.5{3'0.
T=4B . - — _

_ -5 6290 510 | 48 100 4800 17400 | 85 67 5495 ¢ 1125 2250 | 141345 14100
-4 — - - -

-7 B790 4530 | 72 100 7,200 17520 | 18 67 1,2060 | 4 1125 4500 | 209280 20900
“ T-8 2930 510 '24_' 100 2440 83460 6 67 4020 | 2 1125 2250 | 73430 7500
i-;g 10,200 510 100 2440 19265 7 67 4690 2 1125 2250 | 157705 15750
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”Aéf‘ 1778ﬁ-_._2663‘ 4w | 67 2680 1 1 |1128 1125 | 24252 24000
HA-2. | 15900 2385 3 67 2010 | 1 |t125 1125 | 21420 21000
HA-3A L. 17780 | 26671 4 | 67 2680 | 1 |1125 | 1125 | 24252 24000
HA-3B| 17780 2667 | 4 47 2680 | 1 [1125| 1125 | 24252 24000
BA-4 | 558100 | 85715 ~| - | 55810 697625 695000
A (41969) (133% (55) _(24) (s685) | (1) |QH28d| (11869 (5450) (54500
A2 15900 2385 3 | 67 2010 | .1 1125 1125 | 21420 21000
A-3 L2700 | 1905 2 | &7 1500 1 |1125| 1125 | 17070 17000
a4 15900 | 2385| 3 | 67 2010 | 1 [1125| 1125 ‘zmdzd"z1uu0
51 12700 | 1905 2 | 47 15461 1 [1125| 1125 | 17070 17000
§-2 15900 | 2385| 3 | 47 2010 | 1 {1125 1125 | 21420 21000
1 8-3 | s1s40) 7701| s5 | 67 3685 1 |1125] 1125 | 63851 63500
5-4 51940 7701 55 | 67 5685 | 1. iigs 1125 | 65851 65500
H-1 45500 | 6525 B | asso | saszs  sd000
H-2 | 388800 | 58520 . | 8880 4850&0'4830&5
H-3 67500 | 10125 _ - ) I aiiu' 8A515--8£0u0'
-1 80160 | 12024 8 | 67 5360 1 4125- 1125 5%86&9 98500,
T-2 51540 | 7701 55 | 67 5685| 1 |1425| 1125 | 63851 43500
-3 w7780 | 2667| 4 47 2680 1 |1125] 1125 | 24252 24000
r-an | assss| assy| s | 67| 3sse| 1 [1125| 1125 | 54597 54500
T-4B s
w5 | 1seoo| 2ses| s | 67| zota| 1 |1125] 1125 | 21420 21000
T-6 0 S
-7 | 656000 98400 | = 45600 82n0&0 8zU0q0'
w8 |1a7000| 22080 - U 14700 185750 185500
T-9 70960 | 25644| 15 | 67 710 2 |1125| 2250 |207564 207500
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A1 | 404000 | 200000 434750 449320 | 1488300 14880711 656877 1636500
-2 | 136000 | 75000 | 89750 12700 | 3134 50 . 31545| 344 795 5445 00 |
fa-3a| 610000 | 175000 | 595250 291560 1671810| 168181 1839991 1859500 |
HA-3B| 500100 17,'560.6 462200 | 21,1400{1348700| 13487.0| 1483570 5 1483500
ua-4 | - 8200 | 75000 36800 —| 196000 196004 31,5600 _25_.500.0-
1 249800 | 100000 484200 | 42260 B16260| 87628 963908 965500

(204000) | (72000) | (4436000 (0 ) | (719600)] (11.940.0) | (83900.0) (83900.0)
A-2 597400 | 175000 705000 | 108000 |1585400| 138540| 1523940 1525500
A-3 — | 1ag7sD | | 1487s0| i4B75| 163625 163500
A-4 66200 500 0.0 2 59250 18000 | 395450| . 59340| 432795 - 4 _3.25 0.0
51 24300 250 0.0 3,4 000 —| 83300 8%0.0 91600 915060
$-2 48600, 25000 42200 —1 115800 11580| 127380 127000
$-3 - —| 43400 —|  4z400 4340 47740 47500
§-4 — —| 12500 —|. 125 u'.u_ 1250] 13750 13500
H-1 24300 25000 — - 49300 4930 542300 54000
H-2 52000 25000 | 32200 ! 109200 10926 : 20120 1200 0o’
H-3 115500 | 25000 | 1114800 —|1257300| 125730] 1383030 133,§on.d
T-1 | — —| 35000 —| 35000 3500 38500 48500
T-2 — —| 178850 —| 178850| 17885| 196735 - 126500
-3 63500 95000 19.800.0. —1 286500 28450 51,51‘5.'0 31,50 6.b
T-4A 24300.1 25000 605 00 —! 109800 10980| 120780 120500
T-4B ' |
T-5 - — —| 152640 152640 15 264 167904 167500
T-6 |
27 433600 | 100000 2'69,_:800.0 —|3951600| 323160| 3554760 3554 50,0
T8 88200 | 25000 858000 —t 971200 97120 1668320 1068000
T-9 459 00| 250 00| 39600 ~{ 4y10500] 11050f 121550 121500
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HA-1 | 651300 52104 |60 w| 670 | 40200 | 8 |1125| 9000752604 752500
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