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#kl— 3 Seismologic Data : B — 3
Northern Pakistan - Islamabad & Northern Area

intensity Magnitude on

5.No. Tear of event on M,M,.Scale Rifter Scale

Focal Depth KMs

1. 25 AD : 9-10 7.0-8.0 -

2, 1504 6-7 4.9-5.6 -

3. 1505 78 5.6-6.3 -

4. 1505 7-8 5.6-6.3 -

5, 1519 6-7 4.9-5.6 -

6. 1669 6-9 4,9-7.0 -

7. 1669 57 4.3-5.6 -
8. 1669 8-9 6.3-7.0 -

9 1780 57 4.3-5.6 -
10. 1828 9-10 - 7.0-8.0 -
11. 1829 . 5-7 4.:3-5.6 -
12. 1834 6-7 4.9-5.6 -
13. 1834 45 3.84.3 -
14, 1840 6-8 4.9-6.3 -
15, 1842 8-9 6.3-7.0 -
16, 1842 8-9 6.3-7.0 _ -
17. 1842 8-9 6.3-7.0 - -
18, 1842 7-8 5.6-6.3 | -
19, 1842 6-7 4.9-5.6 : -
20. 1863 6-7 4.9-5.6 -
21. 1865 _ 5-7 4.3-5.6 : -
22, 1868 7-8 5.6-6.3 A -
23, 1868 78 5.6-6.3 -
24, 1869 7-8 5.6-6.3 -
25, 1869 7-8 5.6-6.3 -
26 . 1869 - 7-8 5.6-6.3 . -
27. 1871 68 4.9-6,3 ~
28. 1871 7-8 5.6~6.3 -
29, 1874 9 7.0 -
30. 1874 9 7.0 -
31. 1874 8-9 6.3-7.0 | -
32. 1874 9 7.0 ~
33. 1874 8-9 6.3-7.0 ' -
34, 1874 9 7.0 _ -
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Intensity Magnitude on

© 8.No.- Year of event - on M.M.Scale Rifter Scale Focal Depth KiMs
35, 1874 8-9 6.3-7.0 -
36. 1875 - 5.6-6.3 -
37, 1875 7-8 506-6.3 -
38. 1875 7-8 5.6-6.3 -
39, 1875 7-8 5.66,3 -
40, 1878 6-7 4.9-5.6 -
41, 1878 6-7 4,9-5.6 -
42, 1878 6-7 4.9-5.6 -
43, 1878. 6-7 4.9-5.6 -
44, 1878 6-7 4.9-5.6 -
45. 1883 6-7 4.9-5.6 -
46 . 1885 6-7 4.9-5,6 -
47, 1885 6~7 4.9-5.6 -
48, 1885 8 5.6 -
49, 1885 7.0 5.6 : -
50, 1885 8.0 6.3 -
51, 1885 8.0 6.3 -
52. 1885 8.0 6.3 ~
53, 1885 8.0 6.3 -
54, 1885 9-10 7-8 - -
55. 1886 6-7 4.9-5.6 -
56, 1893 6-7 4,9-5.6 -
57. 1893 6-7 4,9-5.6 -
58. 1902 7-8 5.6-6.3 -
59. - 1909 7-8 5.6-6.4 -
60. - 1909 7 5.6 -
61. 1937 7-8 5.6-6.3 -
62. 1937 . 7-8 . 5.6-6.3 -
63, 1939 67 4.9-5.6 -
64 . 1953 6-7 4.9-5.6 -
65. 1956 67 4.9~5.6 -
66. 1952 7 5.6 -
67. 1960 6~7 4.9-5.6 -
68, 1962 6-~7 q 4.9-5,6 -
69, - 1963 7-8 5.6-6.3 -
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Intensity Magnitude oﬁ

S.No, Year of Event on M.M.Seale Rifter Scale Focal Depth KMs
70. 1966 746  4.9-5.6 .
71. 1966 67 4,9-5.6 -
72. 1967 6-7 4.9-5.6 -
73. 1969 67 4.9-5.6 -
74. 1905 10.0 8,00 050
75. 1920 7 | 5.6- 33
76. 1926 5.6 135
77. 1928 7 6.0 50
78. 1929 7 6.0 110
79. 1933 7 5.6 33
80. 1934 7 5.6 61
81. 1937 6 5.3 35
82. . 1940 7 5.8 200
83. 1947 8 6.8 120
84. 1947 6 5.2 49
85. 1953 6 5.5 39
86. 1954 7 5.7 9
87. 1955 6 5.5 51
88. 1956 8 6.5 11
89, 1956 6 5.0 48
90. 1956 8 6.2 1
91, 1956 8 6.1 0-50
92, 1957 6 5.2 32
93. 1957 6 5.5 0-50
9. 1962 6 5.5 48

95, 1963 6 5,4 22
96 1965 6 5.5 33
97. 1966 6 5.0 54
98, 1966 6 5.1 59
99, 1967 6 5.0 20

100. 1967 6 5.2 55

101, 1967 6 5.0 66

102, 1968 6 5.2 33

103. 1968 6 5.2 38

104, 1968 6 5.2 16

105, 1968 6 5.0 41
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Intensity Magnitude on

5.No. Year of Event on M.M.Seale Rifter Scale- Focal Depth KMs
106. 1969 6 5.0 49
107. 1969 6 5,2 76
108. 1970 6 5 45
109, 1970 6 5 46
110, 1971 6 5.0 43
111. 1971 6 5.6 82
112, 1971 6 5.0 15
113. 1971 6 5.2 55
114. 1972 6 5.0 49
115, 1972 6 5.2 17
116, 1972 8 6.1 ' 47
117. 1972 8 6,2 45
118, 1972 6 5.2 49
119. 1972 7 5.6 - 46
120. 1972 6 5.3 50
121, 1972 6 5.2 53
122, 1972 6 5.1 49
123, 1972 6 5.1, 50
124, 1972 6 5.1 o 41
125, - 1972 6 5.7 57

126, 1972 6 5.0 _ 33
127. 1972 6 5.3 : 57
128. 1972 6 5.2 . 60
1]9. 1972 7 5.4 | 38
130. 1972 6 5.0 | | 15
131. 1972 6 5.0 54
132, 1972 6 5.4 89
133.. 1973 6 5.1 39
134, 1973 6 5.4 33
135. 1973 6 5.0 52
136. 11973 6 5,1 48
137. 1973 6 5.2 47
138. . 1974 6 5.0 : 33
139, 1974 6 5.3 _ 70
140, 1974 8 6.2 22
144 1974 6 5.0 _ 33
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Intensity Magnitude'on

S.No. Year ﬁf Fvent on M.M.Scale Rifter Scale Focal Depth KMs
142, 1974 6 33
143, 1974 6 33
144 . 1975 6 37
145. 1973 6 38
146. 1977 6 5,2 27
147. 1977 6 47
148, 1978 6 25
149. 1980 6 5.3 209
150. 1980 - 7 3

151, 1980 7 12
152. 1981 6 5.1 53
153; 1983 6. 184
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SWIIP Publication No. 19
y ~Pakistan - |
Water And Power Development Authority
Hydrology And System Analysis Organization
| Surface Water Hydrology Project

1979 Annual Report
o oF
River And Cljmatological Data
~OF
Pakistan

Vol. I, I, Il (Part A, B)

RIVER DISCHARGE, SEDIMENT AND QUALITY DATA

Prepared By Surface Water Hydrology Project
M & S. A Org. Wapda, Lahore
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PROVINCE-WISE SUMMARY OF SCARPS PROGRAMME UPTO 30.06.1965

ngresi upto 30.06. :.'985

Scope of work

Tite

56w

tubeweils

FGW
tubewells

Area
C.C.A.

Provincs

Tile
Drains

{(K.M)

5
- Drains
{K.M.)

.. SGW
tubawaolls

FOW
tubawaetls

Bsairis
[K.0M.}

Droing
(KM}

“[Nos.)

{Nos.} -

iM.A}

{Nos.}

{Nos.}

14

2580

3048

1271

1135

8065
{1209}

a4

1594

Punjab

ZZ

1412 365 8277 1128 690 365 605 L 613
(250} .

1.307

Sind

17

226

507

3478

675.6

507

0.393-

NW.EP.

195

186

Baluchistan

0.074

TOTAL

13017
{1700)*

8126 1600 2297 630
{1340)

4603

- 117076

1413

15.368

{Pakistan}

* Raplaced tubewalls have not been added in totals,
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The annual energy generation in WAPDA's power system since its inception Is given below: —

TOTAL
{MKWHs}

781
987

2,463

5.074

33
2
® 2
-
Y
=
o
z]lcx
Ft2x
5=
g M
§Z
G
S E
3
2
-
[FF]
a
Vl.
Xz
E w
.MH
© =
o
[ &)
=
<
Thd
b

1959-60 |
196061
1864-65

274
342
1,101
2,159
2,291
3,602

- 65

507
645
1,362
2,915

35

133

45
‘43

bh
b7

8

1969-70
1970:71
1974-78

1§

5,740

8,041

40
46
34

83

3,449

4,359
6,436

6,183

8,276
B35
10,074
10,609
12,108
13,206
‘14,768
16,4806

1976-76 -
1876-77
1977-78
197879
1870-80
198081
1881-82

2,840
" 3,563

66

41

59

26
21

2,608

74

7466 .
8,358

2,250

79
72

28
32

3,390

8nz

4,160
£,243

68 .

8,036
8,526

11 366

35
14,016
18,092

31
29
32

6,320
6,103
6,850

65
46
2
68

12,822
12,243

1982-83
1083-84
1984-85
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1 rupee ~
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INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT

Washington, D,C,
July 28, 1967

Mr, George D, Woods

President :

International Bank for
Reconstruction and Development

as Administrator of the Indus Basin
Development Fund

Dear Mr, Woods:

On November lli, 1963 you reached an understanding with Field

Marshal Mohammad Ayub Khan, President of Pakistan, to the effect
{(among others) that the Bank would organize a Study of the water and
power resources of West Pakistan which would serve as a basis for
development planning in the water and power sectors of the economy.

It was agreed that the first objective of the Study would be the com-
pletion of a report covering the-technical feasibility, construction
cost, and economic return of a dam on the Indus abt Tarbela, On
February 15, 1965 I presented that report to you, as Part I of the
- Study, It reached the conclusion -- now confirmed in the second, com-
prehensive phase of the Study ~-- that the Tarbela Project is techni-
cally and economically feasible, and that in order to meet Pakistan's
urgent needs for greater agricultural production and to derive the
greatest advantage from the Project when completed, a wajor effort
must be made in the interim to modernize agriculture by improvement
of farm practices and wider use of technical inputs such as
fertilizer, '

The second part of the Study, now presented, deals comprer
hensively, as was intended, with West Pakistan's water and power
resources as a whole, It considers the need for increased supplies
of irrigation water, relative to other means of increasing agrlcultural
production, and finds them essential complements to one another, Tt
analyzes in debtail the several alternative means of providing nore
water for irrigation purposes == enlargement of canals to enable in-
creased diversions from the rivers, storage of flood flows in surface
reservoirs for release in winter when river flows are low, and devel-
 opment. of West Pakistan's extensive groundwater resources by means of
tubewells, Tmplications of each alternative mode of water development
for electric power -- both hydroelectric potential at dam sites and
requirements of energy for tubewell pumping - have been studied in
the context of the long-term development of the entire electiric power
system of the Province, The potential of. each mode of development

~134-



-2 -

has been assessed in the light of the conmtributions it can make, both on
the irrigation side and on the poywer side, to further economic develop-
ment in West Pakistan, ‘

The report that follows consists of four volumes, with their
various annexes, The first volume of the report is concerned with
integrating the results of all the studies and relating these combined
resulbts to the context of development and development planning in West
~ Palkistan, The second volume deals with the agricultural potential of
the Province and the steps needed to realize that potential ~— not
only surface and ground water development projects but also policies
and institubional measures to secure improvements in farming standards
and wider usage of farm inputs, The third volume treats in detail the
‘several alternative sites for surface waber storage which have been
identified -- in particular Tarbela, Kalabagh and High Mangla ~- and
‘sets forth a tentative schedule for their developuwent, The fourth
volume projects the long-term growth of power loads in West Pakistan
and proposes a program for meeting those loads, :

Specific water development projects have been selected for
execution in the years before 1975 and their relative priority has
been assessed; on the basis of detailed studies of the lorig-term
potential for integrated water resource development, assessment of
what part of this potential it may be physically, administratively

rand financially feasible to realize before 1975, and preliminary
studies establishing the technical feasibility of the specifie _
projects, theii anticipated investment and operating costs, and the
benefits they could yield to the economy of West Pakistan,

Beyond an Action Program proposed for development of agri-
culture, irrigation and power in.the years before 1975, the report
also deals with prospects through the remainder of this cenbtury but
especially with suggested steps for further development of the irri-
gation and power systems of the Province in the decade 1975-85,
‘These steps can only be formulated more tentatively than those needed
in the early years, but it is intended that they should be a useful
guide to future development possibilities, A1l the proposed programs,
whether for the early period or for later years will need continuous
revision and updating in the light of new information as it becomes
available, - '

_ I have been impressed by the priority which the Pakistani
authorities are attaching to the development of agriculture ‘and by
the measures that they are taking in expression of this priority,

I believe that greatest success will be achieved if increased em-
Phasis is laid on the role and the capabilities of :the individnal
‘farwmers and of those who advise them; technical and financial
assistance to enable them to meet their needs, as they see them,
must be made available in greater quantity, and incentives must be
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_structured in a manner which is conducive to the modernization of agri-
culture, With such a framework of incentives the heavy burden which
the programs proposed will lay on the public sector could be reduced

by greater reliance on the private sector whose enterprise and activity
are such a heartening feature of development in West Pakistan,

: Executlon of the Study has taken longer than orlglnally
' env1saged The main phase of the work started in the spring of 1964
when the consultants who had been retalned first gathered in Pakistan,
Delays were inevitably encountered, Woreover it was found that the
scope of the Study -~ combining general planning to identify direc~
tions of development in the sectors of agriculture, irrigation,
surface storage and power, with preparation of feasibility reports for
gelected projects -~ was such as to require more time than originally
‘envisaged for investigations, analyses and final integration of
results into phased multi-sectoral programs for systematic exploita-
tion of West Pakistan's water resources, : :

The Study has been made possible only by intensive inter-
national cooperation -- as regards its financing and as regards the
- sources from which ideas and expertise have been drawn as well,
Close contact was maintained throughout the course of the Study
between the Bank Group, which formed my immediate team, and our
consultants and between them and the Pakistani authorities and their
consultants, We have had many rounds of discussions, both formal and
informal, in Pakistan and the United States and at the Luropean head-
quarters of the consultant firms involved, These frequent contacts
and the fruitfulness of them were practical expression of the spirit.
of international cooperation which was at the heart of the Study,
T would like here to express my deep appreciation for the assistance
afforded us by the Pakistani aunthorities and by our and their con-
sultants, Our consultants accomplished a major task in preparation -
of their comprehensive reports, totaling more than thirty volumes,
and their knowledge and technical judgment were invaluable to the
Bank Group,

In coordinating and dlrectlng execution of the Study and
in preparlng this final report -- following the one on Tarbela --
I have been assisted by selected staff members of the Bank. Jointly
we formed the Bank Group for whose findings, opinions and recoummen—
dations, as expressed in these reports, I assume full responsibility,
fach of the staff wembers associated with the Study has given a great
" deal of his thought and effort, some of them over a period of several
years, to this challenging experiment in comprehensive sectoral
planning, I feel deeply indebted and most grateful to them for their
individual econtributions, thalr spirit of cooperation and their
unfalllng 1oyalty.
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: - T want %o thank you sincerely, lr, Woods, for the opportunity
. you offered me to make this Study and for your confidence, T hope that,
despite its shortcomings, which I fully recognize, the voluminous report
L herewith subwit will go some length in serving the purposes you had
in mind when arranging for the Study with President Ayub and including
it in your supplemental agreement with the members of the Indus CGlub,

Tt was not an easy but certainly a most rewarding assignment you gave
ne,

Sincerely,

Pister Lieftinck
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