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SHAH KALEEM DAM PROJECT

SALIENT FEATURES

Main Dam
Earth Core gravel fill Dam
Type (ECRD)
Crest Elevation 364.0 m (1194.28 ft) AMSL
Max. Storage Level 359.0m (1177.52 ft) AMSL
Free Board 5m
Crest width 10 m (32.8 ft)
Slope upstream face 225 H:1.0V
Slope downstream face 20H:1.0V A
Upstream River Bed EL. 343.0 m (1125.0 ft) AMSL
Max Height of Dam 21 m (70 ft)
Length of Dam 223.8-m (734.28 ft)
Reservoir
Catchment Area 9.96 sqmiles
Reservoir Area at Gross Storage LeQeI 29 acres
Estimated Average Annual Run-off 1862 AF
Gross Storage of Resewoir 647 AF
Dead storage capacity : 98 AF
Live storage capacity 549 AF
A\./erage Annual Evaparation 52.inches
Average Annual Rairfall 23.80 inches
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Ogee Crest Spillway

Spillway crest El.

Width of spillway

359.0 m (1177.8 ft.) AMSL

45.7 m (150 ft.)

Max. Inflow against 1000 yr Return Period

Surcharge over Spillway

16687 Cusecs

2.83 m (9.27 ft.)

Outflow from Spillway against 1000 yr Return Periods

16,427 Cusecs

Intake Structure

Conduit Length 56.05 m (184.7 ft.)

Max. Discharge (Withdrawal) 3 cusecs

Invert level at intake 350 m (1148.35 ft.) AMSL
Irrigation System

Irrigated command Area 900 acres

Designed discharge 3.00 cusec

Length of Main Canal

3.016 km (1.874 miles).

Project Cost & Per Unit Cost

. 57420
Project Cost §95:200 Million
Cost Per Acre (Unit Cost) 066+ Million

0629
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EXECUTIVE SUMMARY

1.0 Project Location

The propos=d dam site is located on Shah Kaleem Khwar locally know= as Pitao Khwar. The

proposed dam site is located in village Shaidu district Nowshehra. The village Shaidu is

located on Rawalpindi-Peshawar GT road. The site is accessible through a Shingle road in

the ravine of the Nullah.

2.0 Salient Features of the Dam

Main Dam

Type

Earth Core Rock fill Dam (ECRD)

Crest Elevation

364.0 m (1194.28 ft) AMSL

Max. Storége Level 359.0m (1177.52 ft) AMSL
Free Board ' 5m- .
Crest width 10 m (32.8 ff)

Slope upstrea‘ﬁ face 225H:1.0V .

Slope downstream face 20H:1.0V

Upstream River Bed EL.,

3430 m (1125.0 ft) AMSL

Max Height of Dam 21'm (70 ft)
Length of Dam 223.8‘61 (734.28 ft)
Reservoir

Catchment Area 9.96 sq miles
Reservoir Area at Gross Storage Level 29 acres
Esﬁmated Average Annual Run-off 1862 AF

Gross Storage of Reservoir 647 AF

Dead storage capaci‘ty 98 AF

Live storage capacity 549 AF
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merage Annual Evaporation 52 inches
Average Annual Rainfall 23.80 inches

Ogee Crest Spillway

Spillway crest El.

359.0 m (1177.8 ft.) AMSL

Width of spillway

45.7 m (150 ft.)

Max. Inflow against 1000 yr Return Period

16687 Cusecs

Surcharge over Spillway

2.83m (9.27 ft.)

Outflow from Spillway against 1000 yr
Return Periods

16427 Cusecs

Intake Structure

Conduit Length

56.05 m (184.7 ft.)

Max. Discharge (Withdrawal)

3 cusecs

Invert level at intake

350 m (1148.35 ft.) AMSL

Irrigation System

Irrigated command Area

900 acres

Designed discharge

3 cusec

Length of Main Canal

3.016 km (1.874 miles).
S o

Project Cost 555200 Million
Cost Per Acre (Unit Cost) 0-661 Million
c-£34

3.0 Hydrology

The catchment area of the Pitao Khwar upto the proposed dam site is 9.96 sq. miles. The

point of maximum elevation in the catchment area is 2750 ft (838.2 m) and at proposed dam
site Nullah bed is at elevation 1125.3 ft (343 m). The Length of the main channel is 3.016

Km. The Nullah bed slope is 181 ft/mile.

Rainfall data of Cherat has been adopted for the proposed dam site as it is nearest gauge

station. Daily rainfall data for Cherat has been collected from Meteorological Department

Lahore for period of 1970-2009. Mean monthly rainfall for project area varies from 0.51
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Average Annual Evaporation

52 inches

Average Annual Rainfall

23.80 inches

Ogee Crest Spillway

Spillway crest El.

359.0 m (1177.8 ft.) AMSL

Width of spillway

45.7 m (150 ft.)

Max. Inflow against 1000 yr Return Period

16687 Cusecs

Surcharge over Spillway

2.83m (9.27 ft.)

Outflow from Spillway against 1000 yr
Return Periods

16427 Cusecs

Intake Structure

Conduit Length

56.05 m (184.7 ft.)

Max. Discharge (Wﬁhdrawal)

3 cusecs

Invert level at intake

350 m (1148.35 ft.) AMSL

Irrigation System

Irrigated command Area

900 acres

Designed discharge

3 cusec

Length of Main Canal

3.016 km (1.874 miles).

- S o
Project Cost 5585.200 Million
Cost Per Acre (Unit Cost) 0-661 Million
c-£%4
3.0 Hydrology

The catchment area of the Pitao Khwar upto the proposed dam site is 9.96 sq. miles. The

point of maximum elevation in the catchment area is 2750 ft (838.2 m) and at proposed dam

site Nullah bed is at elevation 1125.3 ft (343 m). The Length of the main channel is 3.016

Km. The Nullah bed slope is 181 ft/mile.

Rainfall data of Cherat has been adopted for the proposed dam site as it is nearest gauge

station. Daily rainfall data for Cherat has been collected from Meteorological Department

Lahore for period of 1970-2009. Mean monthly rainfall for project area varies from 0.51
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inches to 4.08 inches while mean annual rainfall for corresponding period is 23.77 inches.

The mean annual flow at dam site is estimated as 1,862 Acre—ft.

Inflow hydrographs against 1,000 years (peak 16,687cusecs) are routed through spillway
and resulting inflow - outflow hydrographs against these return periods are calculated.
Surcharge head of 9.27 ft resulted against these peak inflows. Outflow against this inflow is
16,427 (peak) cusecs from spillway.An ogee type spillway with crest elevation and length
359m and 150 ft (46m) is recommended against 1000 yr flood. Reservoir capacity at gross
storage and dead storage is 647 and 98 acre-ft at elevation of 359 m and 350 m

respectively. Life of reservoir is more than 30 yrs.

Embankment Dam Design Studies
In order to carryout a safe and economical design of the project, several options for the
location and type of Structure were studied before the finally selected layout is optimized for

technically feasible and financially viable project.

The main dam embankments will block the existing gap in the reservoir periphery of Pitao
Khwar. The spillway is located at Left abutment of main dam. The selected type of the dam
is Earth Core Rockfill Dam with total length of 223.8m (734.28 ft) and height 21 m (70 ft).

The crest width of dam will be keptas 10 m (32.8 ft).

The conservation level of the reservoir has been kept at El. 359 m (1177.8 ft) and the height
of dam crest has been fixed at El. 364 m (1193.92 ft) with 5 meter (16.4 ft) free board.

4.0 . Geology W

41  Project Geology
The proposed Shah Kaleem dam is on a U shaped valley on Shah Kaleem Khwar locally

known as Pitao Khwar which has a seasonal flow. The Shah Kaleem Dam is located about 9
Km South of village Shaidu in Nowshehra District. Shah Kaleem Khwar is the main stream
of the area which is a tributary of River Kabul. Surface and sub surface investigations are

carried out which are described as under including the laboratory testing on selected core

" samples.
4.2  Surface Geology

Surface geological mapping of the dam site area has been carried out in detail and has been
plotted and presented in (Fig 3.1). The exposed lithology on both the abutments as well in
the stream channel has been shown in the map. Nullah bed is covered with overburden
where as rock is well exposed on the abutments. General trend of rocks is in North West

direction and plunging in north east. The rocks are slightly too moderately weathered.
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4.3 Sub Surface Geology

The subsurface geology of dam site was carried out through drilling. Five boreholes were
drilled, one each on left and right abutments, one at spillway and two at Nullah bed, total of

91 meters (298 feet).
44 Dam

In the light of so far completed investigation it is envisaged constructing a 78.74 feet high
ECRD type dam. The dam axis is cited across the Pitao Khwar at a U shaped gorge.

4.5 Left Abutment

From field data and geo technical investigation it is clear that the left abutment is mainly
composed of Phyllite having sparse vegetation and overburden up to 3 feet. The Phyllite is a
low metamorphic rock. It is closely jointed, slightly to moderately weathered, fractured and

Yellowish gray in color.
4.6  Nullah Channel Area

In the streambed unconsolidated materials are present. It consists of sand, clay, silt, gravels
and cobbles. These are very loose to loose, rounded to sub rounded. The rock encountered

in the stream is similar to the rocks present on abutments.
4.7 Right Abutment

From geological map of dam site and geological section it is clear that Phyllite is prevailing
along the right abutment. It is yellowish gray in color, slightly to moderately weathered,

closely jointed and fractured, foliated and of moderate strength.
5.0 Spillway Area
51 General

For Shah Kaleem dam an ogee type overflow spillway is proposed due to simplicity and
economy of design and construction. A gated spillway would have increased the overall
project cost, and at the same time created construction and operational complications

resulting in a significant increase in construction time.

A chute spillway with ogee crest is proposed for Shah Kaleem Dam with vertical upstream
face and double chute. The Spillway Crest is placed at the Max. Conservation Level i.e. 359
m (1177.8 ft) a.m.s.l. The spillway is having a width of 45.72 m (150 ft). with a designed
discharge of 16,427 cusecs designed on the basis of 1000 years return period flood with a
surcharge of 9.27 ft and surcharge level of 361.83 m (1187.09 ft) a.m.s.l. The stilling basin is
placed at an elevation of 340 m (1115.48 ft) a.m.s.| with a length of 23.16 m (76 ft).
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Concrete lined irrigation channel is proposed to off-take from outlet conduit stilling basin at

an elevation 349 m (1145.0 ft) a.m.s.| with a channel width of 1.10 ft and depth of 0.95 ftin a
length of 3016 m (9,895 ft). The cultuarable command area is 900 acres for which 3 cusecs

discharge is allocated according to crop water requirements. The outlet conduit structure is

multistage tower intake with invert level of 350 m (1148.29 ft).

5.2 Surface Geology

The proposed location of the spillway is falling on the area along the Nullah, which consist of
phyllite.

5.3 Subsurface Geology

The subsurface geology is the same as that of the overall Geology of the site as earlier

described.
6.0 Reservoir Geology

The reservoir is spread over some broad valleys upstream the dam axis. Both left and right

abutments are on sound rocks.
7.0 Construction Material

The typical cross-section of main embankment comprised Rip-rap, Up-stream Rockfill, Up-
stream Gravel Fill, Up-stream Filter, Central Core, Down-stream Filter, Drainage Blanket,
Coarse Filter, Down-stream Gravel Fill, Down-stream Rockfill, and Toe Drain. Design

features of various embankment components are as below:-

Construction of Shah Kaleem Dam involves an ample amount of construction materials
comprising naturally available materials such as clay for central core, shoulder materials,
sand and gravels for filters, rocks for riprap, embankment fill and water. Besides, industrial

materials like cement will be used in spillway.
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The identified potential borrow sources for construction materials are: Azim Ghari Jehangira
(Clay source); Azim Ghari Jehangira (Sand source); Khairabad (Sand source); Shah Kaleem
Khwar (River Bed) for gravels; Dam Site Excavation Areas (Rockfill); and Nizam Pur Area
(Rockfill / Riprap).The evaluation of laboratory test results showed that quality of borrow
materials identified as potential sources are suitable for construction of embankment dam.
However, the sources of Rockfill cannot be used for construction of riprap. Therefore, ripraps

may be constructed either from dam site excavation or an alternate source may be identified

and tested for construction.

8.0 Soil and Agriculture

Total CCA of 900 acres, the proposed cropping
CCA followed by Kharif Fodders 8%, Sugarcane 10% and K Vegetables 5%. During Rabi
Wheat occupies 40% of CCA, R. Vegetables 8%, Orchards 2%. The total Kharif intensity
comes to 45 % and total Rabi intensity comes to 55%, which aggregate to 100 percent as
nsity. The Kharif Rabi ratio comes to 1:1.22. The ultimate cropping

pattern and intensities include Maize 25% of

annual cropping inte
intensity of 100% will be achieved in 2 years after the commencement of the project. The
estimated incremental production of cereals, fruits, vegetables and pulses totalling to 1766
tones which is almost 12 times the existing production from these un-irrigated areas. The
total requirements of Nitrogen, Phosphorous and Potassium (N-P-K) have been computed

and estimated as 33.4 tones. The total annual potential evapotranspiration (ETo) is

- estimated as 1307 incheslyear. The effective rain fall are estimated as 510.8 inches. Total

water allowance required at canal head is 1.34 cfs / 1000 acres of CCA.

9.0 Environment
Located on Pitao Khwar in district Nowshehra, Shah Kaleem Dam Project besides providing

flood control, will irrigate lands in Nowshehra district. The stream bed elevation is 1125.00 ft.
above mean sea level. It will have gross storage of 646 acre ft. Based on 60 % reduction of
gross storage, the life of the dam is estimated more than 30 years. The 150 ft. wide ogee

type spillway will be located on the left hand side of the dam designed for a surcharge of 8.9 ft.

9.1  Environmental Baseline

9.1.1 Physiography

Physiographically the proposed Shah Kaleem Dam site area is situated where the mountains
are medium high and become high at east. Flood plains of Nowshehra are present in the
north-east river Kabul runs parallel to these plains. The irrigated area is composed of

Quaternary deposits. Climatically the area lies in the region characterized by cold in the

winter and very hot in the summer.
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9.1.2 Geology

The Shah Kaleem dam is located in mountainous region belonging to Attock - Cherat
Ranges. The rocks exposed in the area range from Paleozoic to Cenozoic ages. The solid

rocks of mountains are mainly composed of Slates, Phyllite, Argillite and Limestone.

9.1.3 Land Use

The land areas of the project lie on right and left side of Pitao Khwar. At present arable
farming is practiced in Nowshehra District due to scarcity of water; rain fed agriculture,
irrigation by using wells and flood-water cultivation resulting in low yiélds. Some tracts of
land are used for grazing, though perpetual-grazing has resulted in very poor condition of
grazing lands and even complete elimination of palatable plant species. An existing system

of uplift irrigation is also practiced in the project area.
9.1.4 Water Resources

Besides wells, number of streams flow throughout the district providing clean water for
drinking and irrigation. The hydrological conditons are good with respect to runoff
generation. The average annual rainfall at the catchment is about 23.80 inches. Mean
annual runoff is 1862 acre-ft. Water quality is fit for irrigated agriculture. It can be rendered fit

even for drinking purposes after necessary treatment.
9.1.5 Flora and Fauna

Part of Nowshehra district towards Cherat is mountainous which is under forest providing
best shelter for wild animals. Deer, Hare, wolf, monkey, fox, jackal, mule, rabbit etc as well
as wild and domestic fow! like brown and black patridge, chakor, crow, kite, shikra, pigeon,
dove, sparrow, etc are found in the Cherat mountain range. In Nowshehra plains many

migrated birds rest in the delta of river Kabul and river Indus. However no endangered

species are found in the project area.
9.1.6 Socio - Economic Environment

There are four villages considered under the influence of Shah Kaleem Dam Project. The
population of these villages is about 9500. Facilities in terms of potable water are limited
whereas access to electricity is 90%. Health facilities are poor. At present 1BHU and a
private hospital exist in the project area. Regional economy is largely dependent on

agriculture with small number of industrial units.
9.1.7 Construction Phase Impacts

Project impacts during construction phase are negative but short lived and site specific.

Environmentally, they are significant in terms of land. use effect, which would result in

10
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acquisition of 4.6 acres of cultivated land, demolition/relocation of, 1 no. of well, 1 no. of

Tube well, and relocation of electric poles. These entire infrastructures would be submerged

by the creation of dam reservoir. The project construction will offer benefits in terms of

employment opportunities to local population.

9.1.8 Operation Phase Impacts

Significant environmental impacts during operation stage of the project are positive. During

project operation benefits will accrue in terms of agricultural expansion, employment

opportunities for locals and overall improvement in economy of the project area.

9.1.9 Mitigation Measures

Shah Kaleem Dam is environment friendly, as it will cause minimal environment impacts

during construction and operation slages of the project.
jon amounting to 4.21 would be

Mitigation measures have been

identified wherever required. In particular, compensal

provided for land, houses, wells and trees to be overtaken for project implementation.

10.0 Economic and Financial Analysis

Exchange rale as prevailing in March 2013 has been taken as Rs. 98.66.00 per US Dollar.

The value of SCF worked out as 0.92. The discount rate of 10% has been used in this study.

The project life is assumed to be 30 years. Construction period of the project is considered

as two year. Full agricultural development directly resulting from the project for arable crops

is expected to be achieved in 2 years however for achieving maximum proposed yields of
orchard the period of development has been taken as 10 years. Fresh orchard area will be

planted during 2 years period after project completion with almost linear trend and it will start

n 5 years after planting. Projected agricultural benefits and incremental

production i
n and Rs. 11.768 million

agricultural benefits for the entire Project come to Rs. 14.584 millio

respectively.
Rs. 595.200 million. EIRR, (b) B.C ratio and NPV @ 10% are

The project costs amounts to
%,1.15:1 and Rs. 16.6 million

calculated from the cash flow which yields value of 11.5
respectively. The financial cost of the project includes interest during construction and
ion. The interest during construction has been charged at the rate of 9.96% on the
for the whole Project at these rates worked out to
he benefit Cost Ratio and Present

escalati
cost. Interest During Construction (IDC)

Rs. 11.212 million. The FIRR is estimated as 7.2%. T

Value of Net Inflows comes to 0.73:1 and Rs.32.6 million. Cost per Acre ft. of water Rs. 233

thousand. Cost per Acre of CCA Rs. 0.661 Million. Annual Benefits per Acre of CCA are Rs.

24 thousand.
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Planning Commission of Pakistan

CHECKLIST FOR DISASTER RISK REDUCTION

Infrastructure Sectors

(Circulated vide No. 5(7) Misc./PP&H/PD/10, on 23 November 2010 as part of PC1 &

PC2)

1. Which types of hazards have been considered as unavoidable for the project and thus a

condition for its planning and design?

Indicate the relative order of importance of the hazards related to the project.

Earthquake \/ Drought 7 Torrential Rains Fire

v Flooding | Glacier Lake Outburst | windstorm | Technological
Landslides Locust | Tsunami 7 Intense Erosion
Avalanche Cyclone [—_ |
Others

2. Has the brief history of the identified hazard(s) in the area included in the PC-I.

M ves [ No [] partial [ NA

3. Is the project prepared keeping in view the Building Codes of Pakistan 20077

E ves - “El-No [] Partial 7 A

4. s the project prepared keeping in view the prevailing Building bye-laws?

[Eiyes. - -[ElNa O] pPartial E/]/N/A

5. Does the project incorporate the prevailing territorial planning regulations (e.g. hazard

zoning, institutional jurisdictions)?
M ves [ No [1 partial [ NA

6. Have the components and activities of the project been designed to resist the impact of
hazards, prioritized in Q. No. 1 above, and to contribute to the reduction of its

vulnerability, and that of its surroundings and beneficiaries?

@ ves [ No [ partial [ NA

12
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7. What facilities are available in the area for rescue and emergency relief in case of a
disaster?

——————

P S—--

Distance from the
Sr. | Facility Controlling Organization

Project (approx)

1| Fire Fighting Services

2 1122 Rescue Service \/

3 Edhi Service

4 Other

8. Are there adequate arrangements within the project site for firefighting?

[ Fire alarms ] Fire hoses [] Fire extinguishers
] Automatic sprinkler system [

9. Are there funds for mitigation and periodical maintenance of its components, incorporated
and meant to reduce the vulnerability of the project and its surrounding population?

[:' Yes [‘__’TNO 1 partial D N/A

- 10.Does the budget and cash flow of the project include items allowing the coverage of
structural activities for risk management?

[ Yes M No 1 partial 1 na

11. Does the budget of the project include provision to respond to emergencies (e.g. alert,
contingencies, mitigation, and rehabilitation)?

[ ves @/No ] Partial O nA

12, Qoes the project include a campaign of awareness raising, training and understanding to
risk management for planners, workers and beneficiaries?

Bl ves- T™'Ns O patial [ NA

13. Does the buc_iget and cash flow of the project include items allowing the coverage of non-
structural activities for risk management?

[ ves M No [ patial [ NA

13
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14. Do service, transfor, concession and reclamation contracts Incorporato provislons for risk
management?

[) Yes [V No (7] Partial ] NA

15. Does the project incorporate an adequate contingency plan for possible disasters?

1 vYes lZf No ] Partial Cl NA

16. Does the project incorporate any Instruments for its financial protection during execution
and after the completion of the project (insurance, indemnily, guarantee, conlingency
credit arrangements, etc.)?

[ ves [ No [ Partial M NiA
17. Are there any financial or moral incentives to promote risk management?

[Jves [ No ] partial ] NA

18. s there provision in the budget for the periodic training of workers and slaff to use fire
extinguishers, first aid kits, and light search and rescue equipments available within the
project site?

[Jves [ No 1 paial [ WA

19. Is the evacuation plan prepared, evacuation routes and safe assembly areas indentified?

CJyes [ No O] patial [ N

20. s the communication system for emergencies established, including a warning system
wherever appropriate?

[Jves [ No (] patial M NA

14
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GOVERNMENT OF PAKISTAN
PLANNING COMMISSION

PC-l FORM

(INFRASTRUCTURE SECTORS)

Name of Project

Construction of Shah Kaleem Dam District
Nowshehra ADP No 1207 (2014-15)

Location

The proposed dam site is located on Shah Kaleem
Khwar locally known as Pitao Khwar. The proposed dam
site is located in village Shaidu district Nowshehra. The
village Shaidu is located on Rawalpindi-Peshawar GT
road. The site is accessible through a Shingle road in
the ravine of the Nullah.

i. Attach map of the area
clearly indicating the
project location

Map attached

Authorities Responsibilities
for:

i. Sponsoring Govermnment of Khyber Pakhtunkhwa.

i E . Directorate General Small Dams, Irrigation Department
I Execufion Government of Khyber Pakhtunkhwa

vt O A Irrigation Department, Khyber Pakhtunkhwa
Maintenance

a) Plan Provision

. If the project is included
in the cumrent Five year
Plan, Specify actual
allocation.

Il. If not included in the
current five year Plan,
what warrants its
inclusion and how it is
now proposed to be
accommodated,

i, If the project is
proposed to be financed
out of block Provision, for
a programme, indicate.

Yes included in the ADP (2014-15)

N.A

N.A

15
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« The objectives of the
sector/ sub sector as
indicated in the medium
term/ Five year plan be
re-produced..

Indicate objective of the

Project and developed a

linkage between proposed

Projects.

Total Block | Amount already | Amount Proposed for | Balance available:
Provision: Committed: this Project:
Rs. 765 M - 595.200 169.80
b) Provision in the
current years
PSDP/ADP
5 | The project objectives Shah Kaleem Dam is a small dam designed to conserve

storm run-off of Pitao Khwar for irrigation supplies to 900
acres of land. With the construction of Shah Kaleem
irrigation will be done on a larger barani area of 900
acres. The dam will meet the irrigation needs of the
command area, with the construction of Shah Kaleem
Dam, socioeconomic conditions of the people in the
project area would be improved by maximum utilization
of agriculture and drinking water facility.
i. Storing up to 543 acre-feet of water for regular
irrigation supplies to 900 acres of area.
Development of agriculture in the area with assured
supply of irrigation water and improved crop
husbandry practices, therefore, increase in per
capita income of the farmers in the command area.
General uplift of the people in the area by creation
of employment and business opportunities due to
construction of the project and later on due to
" marketable surplus produce in the area.

iii.

« Incase of revised
project indicate
objectives of the project
i.e. different from
original PC-1.

N.A.

Description and
Justification of the
Project

Describe the Project;
indicate existing physical
facilities in the area justify
the establishment of
project.

Khyber Pakhtunkhwa is blessed with natural streams
where small dams can be constructed. Almost entire
run-off from many of these streams remains unutilized
and flows down into main rivers due to non-availability of
storage facilities. In the areas where small dams have
been constructed in past, the stored water is being
utilized to irrigate more lands boosting agriculture and
drinking water in the surrounding population besides
minimizing flood damages. The storage of water also
helps to recharge the groundwater, which eventually can
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* Provide Technical
Parameters i.e. input and
output of the project also
discuss technological
aspects of the project.

be reused by pumping. The small dams huvoﬁ

significantly helped In enhancing the local economies
bedsides providing a source of drinking water to the
local population.

The Directorate General Small Dams, Depariment of
Irrigation Khyber Pakhtunkhwa, Peshawar has launched
a planned programme for the construction of small dams
to conserve the flows of such streams together with
other water sources for regulated supplies for irrigation
and drinking water purposes.

Therefore keeping in view the vital role of water in
agriculture sector and the availability of cultivable land,
the Directorate General Small Dams has initiated
preparation of feasibility studies for the construction of
small dams and reservoirs in various parts of the
province where suitable sites are available.

Under the above concept, it is worth considering that
wherever technically and economically feasible, the
floodwater may be conserved by constructing dams for
development of agriculture land. Preference should be
given to those dams of medium height, which can
provide enough storage for retaining at least the
maximum runoff of single rainfall.

Input parameters:
e Labour
e  Services
«  Financial Resources
ii) Output parameters:
e Increase in Agriculture Intensity
* Increase in Agricultural yield
e  Employment generation

e  Socio-economic uplift

17
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Project Detail

1. Civil Work

2. Equipment of
Machinery.

3. Physical and other
facilities for project.

Civil Works
] Earth Core Rock fill Dam

«  Ogee type Spillway

- Intake structure and outlet works
= Irrigation Canals

i) Equipment & Machinery
The following equipment and machinery will be required
for construction of the dam and appurtenant works:

- Dozer D8

- Motor Grader

- Scrapers

- Front End Loader

- Dump Trucks

- Tractor with Trolley

- Dumper with Tripping Bucket
(1/2 ton capacity)

- Air Compressor 100 cft

(main Capacity)

- Vibrator 1-1/2" dia

- Grouting Machine

- Pneumatic drilling machine

- Pneumatic pavement breaker

- Centrifugal Pumps %z cfs

- Crusher Plant (with screening
arrangements)

- vehicles

- Mobile water tanker (1100 gln)

- Vibratory roller

The above machinery would be arranged by the

Contractor from local sources.

|l w nwwmwnunn
—_ —_ a2 LN

nmmwonununn
-_ NN =

nn

2
1
1

iiii) Physical and Other Facilities Required For
Project:

a) Preliminary Works

In order to achieve rapid mobilization (within
specified period) for the 24 months
construction schedule, it will be essential that
certain preliminary works are completed prior
to the award of the Contract.

The preliminary works include the following:

- Construction / Improvement of Access roads for
construction activities.

- Contractor's Camp, Engineer's Office Building and
Laboratory etc.
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4. Technical Parameters.

b) Haul Road

For construction activities within the Project
area, the Contractor would make his own
arrangements for temporary access.

c) Water and other utilities, Education facilities,

Public Health requirements

To be provided

infrastructure/preliminary facilities, necessary

for the Project.

TECHNICAL PARAMETERS

HYDROLOGY

Catchment Area

Average Annual Rainfall
Average Annual Evaporation
Maximum inflow against 1000Yr

return period

Average Annual Run-off

RESERVOIR

Gross Storage of Reservoir
Dead storage capacity

Live storage capacity
Gross Storage Elevation
Dead storage Elevation

Reservoir Area at Gross Storage Level

DAM
Type

Crest Elevation

Max. Storage Level

Crest width 10 m (32.8 ft)
Slope upstream face 225H:1V
Slope downstream face 20H:1.0V
Max Height of Dam 21 m (70 ft)

Length of Dam

Earth Core Rock fill Dam
364.0 m (1194.28 ft) AMSL

359.0 m (1177.52 ft) AMSL

223.8 m (734.28 ft)

as part of the

9.96 Sg miles
23.8 inch

52 Inch
16687 Cusec

1862 AF

647AF
98 AF
549 AF
1177.8ft.
1148 ft.
29 Acre.
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SPILLWAY
Spillway crest Elevation 359.0 m (1177.8 ft.) AMSL
Width of spillway 457 m (150 ft.)

Max. Inflow against 1000 yr

Return Period 16687 Cusecs
Surcharge over Spillway 2.83 m(9.27 ft.)
INTAKE STRUCTURE

Conduit Length 56.05 m (184.7 ft.)
Max. Discharge (Withdrawal) 3 cusecs

Invert level at intake 350 m (1148.35 )
AMSL

IRRIGATION SYSTEM

Irigated command Area 900 acres

Designed discharge 3 cusec

Length of Main Canal 3.016 km (1.874 miles).
AGRICULTURE

Total CCA of 900 acres, the proposed cropping pattern
and intensities include Maize 25% of CCA followed by
Kharif Fodders 8%, Sugarcane 10% and K Vegetables
5%. During Rabi Wheat occupies 40% of CCA, R.
Vegetables 8%, Orchards 2%. The total Kharif intensity
comes to 45 % and total Rabi intensity comes to 55%,
which aggregate to 100 percent as annual cropping
intensity. The Kharif Rabi ratio comes to 1:1.22. The
ultimate cropping intensity of 100% will be achieved in 2
years after the commencement of the project. The
estimated incremental
production of cereals, fruits, vegetables and pulses
totalling to 1766 tones which is almost 12 times the
existing production from these un-irrigated areas. The
total requirements of Nitrogen, Phosphorous and
Potassium (N-P-K) have been computed and estimated

as 334 tones. The total annual potential
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evapotranspiration (ETo) is estimated as 1307
inches/year. The effective rain fall are estimated as
510.8 inches. Total water allowance required at canal
head is 1.34 cfs / 1000 acres of CCA.

The project will consist of the following components:

e An earth core rock fill dam 78.74 feet high above the
stream bed and 734.28 feet long at the top.

« A spillway for passing a maximum flood discharge
of 16687 cusec.

e An outlet structure for withdrawing stored supplies
for irrigation purposes.

« A network of irrigation channel over the area to be

irrigated.

The project explained to achieved the following

objectives:

« Conservation of avaviléble flood flows in the nullah up
to a storage capacity of 647 acre-feet (Gross) and 549
acre-feet (live).

« |rrigation of about 900 acre of barren land available
downstream of the dam.

« Making water available for the purpose of drinking by
human beings and livestock.

» Mitigation of flood hazard and control of soil erosion in
the reaches downstream of the dam.

« Improvement in ecological environmental of the area
with greenery and vegetation growth thereby
imparting moderating effect on the severity of
weather.

« Facilities for fish breading.

« Creation of excursion resort for the local people.

« The development following the construction of the
dam would create an attraction for the people in other
areas and end their hostile attitude towards
development activities, thus opening a new area for
uplift of the people.

Indicate governance
issues of the sector
relevant to the project

After completion of the project, the ensured supply of
water will be available to rain fed land. The socio-
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and strategy to
resolve them.

economic condition in the project area is such that it can
be described as one of the backward parts of the
Nowshehra district. The need for developing the
available resources to improve the economic conditions
of the people is obvious so as to meet the national
objectives of removal of existing regional disparities. The
most important resources available are the land and the
manpower of project area. The land is much fertile but
full use thereof cannot be made unless assured and
dependable water for irrigation is provided. The
construction of small dam near Shah Kaleem to trap the
water of Khwar (Nullah) and the subsequent irrigation
channels to ensure perennial supplies is the
fundamental necessity to provide the basic infrastructure
for development of agriculture resources of the area.
This would facilitate exploitation of other available
resources of the area.

Most of population in the project area is engaged in
agricultural and livestock rearing. Other means of
employment available in the area are transportation;
shop keeping. It is estimated that due to non-availability
of irrigation water, cropping level is low; with the result
that farm population is under employed. So the people
have to shift to other areas to work as casual hired
labour. With the development of the project the
manpower available would be utiized on the farm
thereby resulting in increasing agricultural production to
meet the food and fiber requirement of population of the
project area.

Power

« Give detailed description

of major equipment and
structure.

Not applicable

e For hydro-electric
projects:- give
information regarding
geological investigations
flow duration curve,
water storage, estimated
monthly kilowatt hours
generation under
minimum and average
flow condition and the
flow conditions assumed

Not applicable
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in the project and
operational regime i.e.
based load or pick load
plant. Rainfall record,
stream flow calculation,
hydrograph and other
available water data
along with siltation
problem be provided.

« Capital Cost
Estimates

+ Indicate date of
estimation of project
cost.

July 2014

« Basis of determining the

capital cost be provided.

It includes market
survey, schedule rates,
estimation on the basis
of the previous work
done etc.

MRS-2013

The quantities of the scheme are based on detailed
design level.

e Provide years wise

estimation of physical
activities as per
following

Year wiselcomponent wise physical activities

No.

Items

Year-One

Year-Two

Preliminaries

100%

0%

Works

40%

60%

General

70%

30%

« Capital
Cost be
worked out
on the
basis of
each item
of work as
stated
above and
provide as
per
following:-
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Year wise/lcomponent wise Financial Phasing (million Rs.)

S. | ltems Year-One Year-Two Total
No
A | Preliminaries Rs. 35.00(M) Rs. 0 (M) Rs. 35.00 (M)
B | Works Rs. 197.63 (M) Rs. 296.44 (M) Rs. 494.08 (M)
C | General Rs. 46.28 (M) Rs. 19.84 (M) Rs. 66.12 (M)
D | Total Rs. 27891 (M) Rs. 316.28 (M) Rs. 595.200 (M)
¢ Incase of

revised

projects,

provide:-

o Item wise,
year wise
actual
expenditure
and
physical
progress.

Not Applicable

o Justification
for revision
of PC-1
and
variation in
scope of
project if
applicable.

Not Applicable

o Item wise
comparison
of revised
cost with
the
approved
cost and
give
reasons for
variation.

Not Applicable

o Exchange
rates used
to work out
FEC in the
original &
revised PC-
Is.

Not Applicable
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8 Demand and supply Analysis
» Existing Capacity of services | The existing area solely depends on rainfall.
and its supply/ demand.
« Projected demand for ten 900 acres of land will be irrigated after
years completion of the project and development of the
area throughout the year. The area is under
barani cultivation. The rainfall is the sole base of
cultivations but un reliable. However the land is
benefited in both the Rabbi and Kharif season by
winter cyclonic precipitations.
« Capacity of the projects Public Sector
being implemented in
public/private sector.
¢ Supply/demand gap. 95%
» Designed capacity and out 3 cusecs supply to irrigate 900 acres of barren
put of the proposed project. | land as there is no other source of irrigation.
9 Financial Plan.

Sources of Financing.

e (a) Equity:
indicate the amount of equity be
financed from each source.

e Sponsors won resources

Not Applicable

¢ Federal Government.

e Provincial Government.

e DFl's/Banks N.A.
« General public N.A.
« Foreign equity (indicate N.A.
partner agency
¢ NGO's /beneficiaries N.A.
e Others N.A.
25
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(b). debt.

indicate the local and foreign
debt, interest rate, and grace
period and repayment period for
each loan separately. The loan
repayment schedule is also
annexed.

N.A.

(c). Grants

N.A.

(d). weighted cost of capital.

N.A.

10

Benefits of the project and
analysis.

« Financial: income to the

Drinking Water= Rs. 4.574 M

economy along with
assumptions.

project along with o, _
assumptions Fisheries =Rs.1.365M
Total = Rs.5.939M
« Economics: benefit to the 25.181 Millions

« Social; benefits with
indicators.

Storing up to 543 acre feet of water for regular
irrigation supplies to 900 acres of area. Due to
construction of this dam.

Development of agriculture in the area with
assured supply of irrigation water and improved
crop husbandry practices, therefore, increase in
per capita income of the farmers in the command
area.

Forestation in the area shall improve the social
condition of the area. In this way, reliability on
wood shall be reduced and the negative impact
on environment shall be minimized.

Flood mitigation and migration of population shall
be another aspect, which shall improve due to
construction of the dam.

Infrastructure of the area shall improve and this
will result moderating effect in the social life of
the people of the area.

Mitigation of flood hazards and erosion control of
the soil in the areas downstream of the dam.

The initiation of watershed, wild life, range
management  programs could significantly
improve the biological resources of the area,
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additional benefits will be supporting of fowl and
shore birds.

Improvement of ecological environment of the
area with greenery and vegetation growth.

Creation of an excursion resort for the people.

e Environmental:
environmental impact
Assessment
negative/positive.

The proposed sub project will cause no
significant environmental impact as the reservoir
any habitation and thus no resettlement is
required. Although flows downstream of the dam
will reduce to almost negligible after construction
of the dam, no riparian rights for these flows have
been witnessed. Therefore, construction of the
dam will have no adverse impact. Instead, it will
not only bring economic prosperity to the area by
raising the living standard of the people but will
also create recreational spot for the population.

Financial/lEconomic Analysis
(with assumptions)

and cash flow statement.

* Quantifiable output of the Attached
project
o Profit and loss statement Attached

o Net present value (NPV)

16.6 Million Rupees.

e Unit Cost Analysis

(Rs. 0.661 Million per Acre)

« Break even point (BEP)

¢ Payback period

« |Internal financial rate of 7.2%
return (FIRR)

« Return on equity (ROE)

i3 Provide taxes & duties

separately in the capital and
operating cost.

« EIRR g
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. Internal economic rate of
Return (EIRR)

11.5%

« Employment generation
(Directed and indirect)

Yes, both direct and indirect employment will be
generated.

+ Impact of delays on project
cost and viability.

Delay on project will reduce the benefits and
enhance the cost and therefore the project may
touch un-viability margin.

11

Implementation Schedule

« Indicate starting and
completion date of the
project.

24 Months after approval of this PC-1.

o Item-wiselyear wise
implementation schedule in
line chart correlated with the
phasing of physical
activities.

Attached

12

Management Structure and
Manpower Requirements.

« Administrative arrangements
for implementation of
projects.

« Supporting staff.

Directorate General Small Dams, Irrigation Deptt:
Khyber Pakhtunkhwa for assistance of limited
departmental staff employment of the following
project staff would be essential for execution of

the project.
1. Sub-Engineer
2. Surveyor

3, Helper including driver

« The manpower requirements
by skills during execution
and operation of the project
are provided.
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EXECUTION STAFF

Departmental Staff

Consultants staff

Contractor's stalff

14. Site Inspector
During defect Liability
period

Designation No | Designation No | Designation
|
1. Project Director 1/§ | 1. Project Manager 1 1. Project Manager | 1
2. Deputy Director 1/4 | 2. Resident Engineer | 1 2. Site Engineer 4
3. Assistant Director 12 | 3.Zlladar 1 3. Quantity Survey 1
= 1 | 4.Geologist 1| 4. Laboratory Tech |1
4 Slithaniguicer 12 | 5. L aboratory 2 | 5 Geologist 1
5. Zilladar 1 Technician 2 6. Surveyor 2
6. Patwari 4 | 6. Quantity Surveyor | 1 | 7. Site In charge 1
7. Supporting Staff. 7. Inspector 2 | 8. Forerman 15
8. Cad Operator 1 | 9. Skilled Labour 85
9. Computer Operator | 1 [ 10, Unskilled Labour | 70
10. Peon 1
11. Chowidkar 1
12. Driver 1
13. Work Supervisor | 1

OPERATION STAFF

Designation

. Sub engineer
Guage Reader
Patwari
Beldars
Chowkidar

o

N N =

13

Additional Projects/decisions

required

Indicate additional projects/ decisions
required to optimize the investment
being undertaken on the project.

Not Applicable
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Result Based Monitoring Indicator (RBWMs)
Activity: Construction of
Shah Kaleem Dam Project
Inputs Outputs Outcomes Impacts
Baseline Targets
Indicators after
Completion
of Project
Human Resources:- Construction of: | -Conserving = -Increase in
Department Staff B 543 Acre ft. of | Development | per capita
1.Deputy Director Eribaikiant. water for of agriculture | income of the
assured in the area farmers in the
2.Asstt. Director - Spillway irrigation supply | with command
3.Sub-Engineer -Intake/Outlet to 900 Acre of | improved area.
land. croppin
4 Fillsdar Structure barren ;P g i A
. _imigation System | -Development | PZ7€ &1 Environment
5 Patwari . 2 crop yields
Rest H of Fish farming : al
6.Supporting Staff FIERLLIgUSE in the reservoir. producing Improvement
Rs. 11.786
- Access Road
7.Lab Tech -Providing 24 | ritiion through -
: cusec of water canservation
8. Driver TEVENEE:; of water and
round the year ) ’
- Consultant Staff for Irrigation Developling forestation.
1.Resident Engineer supply to the fish-farming -Aesthetic
benefit 0.973 | .
-barren land. improvement
2.Inspector millions
il of the area.
3.Lab Technician Drinking ;

; water benefit | “Conversion
4.Quantity Surveyor 3.659M of Barren
5.Project Staff (WC) land in to

cultivated
- Contractor's Staff

land.
1.Project Manager -Employment
2.Site Engineer generation
3.Quantity Surveyor fordhe locals

3 of the area.
4.Laboratory Tech
5.Geologist
6.Surveyor
7.Foreman
8.Skilled Labor
30
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Lquipment/
Machinery/tools/
Materfal:
Dozer D= 2
NMotor Grader= A
Scrapers 2
Front End Loader =2
Dump Trucks= 3
Tractor with Trolley=1

Dumper with Tripping
Bucket =1

(172 ton capacity)
AlrCompressor100CH
={(main Capacity)
Vibrator 1-12" dia=1

Grouting Machine
=1

Pneumatic drilling
machine= 1

Pneumatic pavement
breaker=2

Centrifugal Pumps ¥4 cfs

=2
Crusher Plant
(with screening=1
arrangements)
vehicles = 2

Mobile water tanker
(1100 gin)
=1

Vibratory roller =1

The above machinery
would be arranged by
the Contractor from local

1*CA
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sources.-Survey GPS
Levels etc.

Office Space:

Time Duration:24
Months

Cost: 595.200 Million
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15. Certified that the project proposal has been prepared on the basis of guidelines

provided by the Planning Commission for the preparation of the PC-l for

infrastructure sectors.

Prepared by:

o BidE Planning & Construction Small Dams Division

BRIt E o
W . .- . Peshawar.

Checked by : i 'i“:.-:. Director !
»:2 ¢ " Small Dams, Iyfigation Department,

7. - Peshawar

Director General

Recommended by: o
. ~. Small Dams, Irrigation Department,

i . Peshawar. .
ek e g
ernment. of Khyber Pakhtunkhwa

Approved for submission by: Secretary to the Gov

Irrigation Department

Peshawar.
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Hydrology

« Estimation of Design Flood

Design flood was estimated for Shah Kaleem dam using Hydrological model HMS. HMS is
rainfall-runoff model in which catchment area, characteristics in terms of loss rate, time of
concentration and time distribution of rainfall is assigned as input and flood hydrograph at
different junctions as output. Different parameters used for Hydrological model HMS for

used for Pitao Khwar Basin are derived as under:

« Time of Concentration

Various methods are used for estimating time of concentration. Some are from stream
hydraulics and others by using lengths of streams and slopes. The Consultants have used
the following methods which are based on lengths and slopes.

US SCS and USBR recommended Kirpich's equation from California Culverts Practice,
California Highways and Public Works, September 1942. The equation is:

T.= [11.9 L‘]
H

Where,

0.485

L = length of longest watercourse in miles

H = elevation difference in feet

Length of Main Water | yjjeq 3.016 Km (1.874 miles)
Channel
Inlet Elevation ft 2750
Outlet Elevation ft 1125.3
Difference El. ft 1624.7
Slope f/miles 181
| Time of Concent. Tc . hr 1.90
Lag Time, Tig hr 1.33
38
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« Derivation of Unit Hydrographs

unit hydrograph for Shah Kaleem catchment
near dimensionless unit hydrograph.

Synthetic has been developed using SCS
triangular hydrograph parameters and curvili
Computer model HEC-HMS of US Army Corps of Engineer (ver. 4.0.1, 2006) has been

used for the derivation of unit hydrograph.

. Esfimation of Excess Rainfall
o called the effective rainfall, is the difference between the rainfall and

Excess rainfall, als
he streams of the basin. The

the basin retention loss and produces the surface runoff to t
ception, infiltration and depression

basin retention loss is the sum of losses due to inter
storage (detention loss).

rect runoff from rainfall, Design of Small Dams gives curves of rainfall-

For estimation of di
ervice from analyses of rainfall and

runoff relationships developed by Soil Conservation S

respective runoff records of numerous watersheds. The SCS curves aré obtained using the

equation:
Q = (P-0.25) 2/ (P +0.8S)
Where,
Q = direct runoff in inches
P = storm rainfall in inches, and

maximum potential difference between P and Q, in inches, at

the beginning of storm.

After study of basin, the soil group, land use and hydrologic conditions of the catchment

were evaluated. These hydrologic soil-
the SCS curve numbers of the catchment. Itis worked out to be 89.

cover complex data, were then used to determine

With the help of HEC-HMS, rainfall excesses were computed from the provision that hourly

retention rates (indicated by the use of runoff curves).
« Temporal Distribution of Rainfall

n was selected on the basis of extreme storms. Data was collected from

Storm patter
storms were selected and

SWHP, WAPDA for gauging station Mardan. Several severe
average among them was considered for further flood estimation.

. Results of Hydrological Model (HMS)

HMS model results are shown in Figure - 4.11. Results in terms of flood peaks are

tabulated below.
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« Elevation Area Capacity Relationship

From topographic survey of reservoir area (Figure - 4.13), reservoir capacity and area is
computed at different elevations. Area capacity is given below and shown in Figure - 4.14.

ELEVATION HEIGHT AREA, ACRES CAPACITY,AF
m ft ft Total Average | Incr. Total
343 1125 0 0.13 0
345 1132 7 1.47 0.8 5.3 5.3
346 1135 10 2.97 22 73 12.5
348 | 1142 16 6.72 4.8 318 | 44.4
350 1148 23 9.51 8.1 533 | 976
351 1152 26 10.77 10.1 333 | 1309
352 1155 30 13.65 12.2 201 | 171.0
355 1165 39 18.89 16.3 160.2 | 331.1
357 171 46 2410 215 141.0 |472.2
359 1178 52 29.00 26.5 1742 |647.4
360 1181 56 32.00 30.5 100.1 | 746.5
362 1188 62 40.00 36.0 236.2 | 982.7
365 1198 72 55.00 47.5 4675 | 1450.2

« Dead Storage

For sediment accumulation, dead storage of 98 acre-ft at 1148ft amsl is proposed.

. Water Demand

For Rabi and Kharif seasons water demand was estimated by agriculturist and Tabulated

below for 900 acres irrigated area against cropping intensity of 100%. This is based on

detailed agriculture studies and includes irrigation need and drinking water for water supply

for 2972 person @15 gallons per capita per day Monthly Irrigation demand is tabulated

below.
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Monthly Demand Pattern 900 Acres+2972 Persons
IRRIGATION WATER
DEMAND IRRIGATION + DRINKING
MONTHS (ACRE-FT) WATER DEMAND (ACRE-FT)
APR 18 45
MAY 37 : 65
JUN 85 112
JUL 88 117
AUG 94 120
SEP 81 110
OCT 35 61.9
NOV 31 55.1
DEC 38 81
JAN 3 49
FEB 21 42
MAR 17 42
RABI 172 331
KHARIF 403 569
ANNUAL 575 900
. Reservoir Operation

Reservoir operation studies were carried out for gross storage of 647 acre ft against 1177.8

ft (359 m) elevation amsl.

« Results of Reservoir Operation Model
Reservoir operation model (ROM) was used to simulate effect of different demand pattern
and results in terms of yearly inflow, demand, releases, shortages and lake evaporation

and spillage from reservoir are tabulated in Table -4.5 and given in Annexure —A. From
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PR

Sr.

No.

PC-1

Source: Sediment Appraisal of

Sediment deposition in T

capagcity inflow ratio and trap efficiency inr

different years. Details of

distribution of sediment at different levels

operation study. From

Reservoir Life

Hydrology
yield of Regional Major Rivers / Nullahs
Drainage Sediment Yield
River Name Area Sq. | Period Acre-ft / Sq. Miles |
Miles Water Yield | Sediment Yield
Kabul at Warsak 1961-70 | 676 0.52
26,000
Kabul at Nowshera 1961-05 632 0.88
34,200
Indus at Mandori 1963-96 868 1.47
102,000
e ARG et P
Kalpani at Rasalpur 1960-68 694 2.89
1,100 :
B2 R e e
AVERAGE YIELD (ACRE-FT /SQ.MILES) 1.44
RS R e e R e ]
Sq.
Catchment Area 9.96
// Miles
Acre-
sediment Inflow Rate per year Ft/Sq. 14.34
Miles

pakistani Rivers (1 960-2000), SWHP, WAPDA

eservoir is estimated by using Brun

calculations are tabulated in Table-

table itis evident that life of reservair i

44

e envelope curve. From
eservoir, sediment deposition is estimated for
4.6 and Figure-4.15. Internal

will be evaluated after finalization of reservoir

s more than 30 yrs.
e ———
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SHAH KALEEM DAM

PC-1

CONCLUSIONS

Ilydrofugy

1) Catchment Area (sq. miles) 9.96

2) Average Annual Rainfall (Inches) 23.80

4) Average Annual Evaporation (Inches) 52

4) Estimated Average Annual Runoff (Acre-ft) 1862

5) El. of River Bed at Dam Site (Ft amsl) 1125.3

6) Max. El. at Catchment Inlet of Nullah (Ft amsl). 2750

7) Gross Storage of Reservoir (Acre-ft) 647

8) Live Storage of Reservoir (Acre-fi) 549

9) Dead Storage of Reservoir (Acre-ft) 98

10) | El. At Gross Storage Level (Ft amsl) 1177.8 (359m)

11) El. At Dead Storage Level (Ft amsl) 1148.3 (350m)

12) | Crest of Spillway (Ft amsl) 1177.8 (359m)

13) | Width of Spillway in (Ft) 150

14) Max. Inflow against 1000 yr Return Period (Cusecs) 16687

15) Surcharge over Spillway (Ft) 9.27

16) Outflow from Spillway against 1000 yr Return Period ieis
(Cusecs)

17) | Reservoir Area at Gross Storage Level (Acres) 29

18) | Irrigated Area (Acres) 900

45
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TABLE -4.4
GEV-1 FREQUENCY ANALYSIS

| NQ. vear 36
Averaae 2.4
1Std, Dev., 12
VEAR  RAINFALL (INCHES| DESENDING ORDER RANK GUMBEL GARINGATON
TYEAR VARIATEV | TYEAR | VARIATEV
1970 21 70 1 37.00 3.6 65 42
et a3 58 2 18.50 29 23 31
W 18 10 3 12.33 25 14 | 26
1973 18 34 4 9.25 22 10 23
1874 08 33 5 7.40 19 8 20
1975 pR| 33 6 6.17 1.7 6 1.8
1978 40 28 7 5.29 1.6 6 1.6
1978 27 28 8 - 463 14 5 14
1979 = 13 27 9 4.1 13 4 13
1850 1.8 27 10 3.70 12 4 12
1881 22 26 11 3.36 1.0 3 11
1882 1.6 24 12 3.08 0.9 3 1.0
1883 a3 24 13 2.85 0.8 3 0.9
1554 34 22 14 2.64 07 3 0.8
1885 24 22 15 247 07 2 0.7
1888 1.9 22 16 2.31 0.6 2 0.6
1987 21 22 17 218 0.5 2 0.5
1588 1.7 22 18 2.06 04 2 0.4
1889 14 21 19 1.95 03 2 0.3
1920 22 24 20 1.85 03 2 0.2
1891 24 24 21 1.76 0.2 2 0.2
1992 2.2 20 22 1.68 0.1 2 0.1
1893 26 1.9 23 1.61 0.0 2 0.0
1994 20 19 24 1.54 0.0 2 -0.1
1995 22 1.9 25 148 0.1 1 -0.1
1996 5.6 1.8 26 142 0.2 1 -0.2
1897 1.5 18 27 137 0.3 1 -0.3
1998 1.9 18 28 1.32 -0.3 1 -0.4 ¢
1999 1.9 1.7 29 1.28 -0.4 1 -04
2000 13 16 30 1.23 -0.5 1 -0.5
2001 7.0 15 31 1.19 -0.6 1 -06
2002 1.2 14 32 1.16 -0.7 1 -0.7
2003 28 13 33 1.12 -0.8 1 -0.8
2004 27 13 34 1.09 -0.9 1 -1.0
2005 28 12 35 1.06 <141 1 -1.1
2006 2.2 08 36 1.03 -13 1 -14
GUMBEL - SUMMARY OF RESULTS
Retum Perlod Reduce Variate STDEV Reduce Variate | Freq. Fact Cal. Val. 95% CONFIDENCE LIMIT
T YEAR YN FROM TABLE | SN FROM TABLE YT K XT FC | SE [ UPPERI LOWER
2 0.54 1.13 0.37 -0.15 2.21 196 0 3 2
10 0.54 113 225 1.51 4.19 1.96 0 5 3
20 0.54 1.13 297 215 495 1.96 1 6 4
50 0.54 1.13 3.90 2,97 5.93 196 1 7 4
100 0.54 1.13 4.60 3.59 6.66 196 1 ] 5
500 0.54 1.13 6.21 5.01 8.36 1.96 1 1" 6
1000 0.54 1.13 6.91 5.63 9.08 196 \ 12 1
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TABLE -4.6
ESTIMATION OF RESERVOIR LIFE - SHAH KALEEM DAM

Average Annual water Inflow 1390 Acre-ft
Sediment Inflow 13.96 Acre-ft
ceToT — Gr:ss Capacity. 646
_ﬂmmuon Capaclty % Loss Cap./ Inflow Efﬂzl;)r;cv D"enn":sllﬁgg' Acc. Sed Rev, Capaclity
_io 646 0% 0.46 97 646
1 646 0% 0.46 97 14 14 632
|2 632 2% 0.46 97 14 27 619
3 619 4% 0.45 97 13 41 605
4 605 6% 0.44 97 13 54 592
5 592 8% 0.43 > 97 13 67 579
6 579 10% | 0.42 97 13 81 565
7 565 13% 0.41 96 13 94 552
BESEE8 552 15% 0.40 96 13 108 538
9 538 17% 0.39 96 13 121 525
10 525 19% 0.38 96 13 135 511
11 511 21% 0.37 96 13 148 498
12 498 23% 0.36 96 13 162 484
13 484 25% 0.35 96 13 175 471
14 471 21% 0.34 96 13 188 458
15 458 29% 0.33 96 13 202 444
16 444 31% 0.32 95 13 215 431
17 431 33% 0.31 95 13 228 418
18 418 35% 0.30 95 13 242 404
19 404 37% 0.29 95 13 255 391
20 391 39% 0.28 95 13 268 378
21 378 41% 0.27 95 13 281 365
22 365 44% 0.26 95 13 294 352
23 352 46% 0.25 94 13 308 338
24 338 48% 0.24 94 13 321 325
25 325 50% 0.23 94 13 334 312
26 312 52% 0.22 94 13 347 299
27 299 54% 0.22 93 13 360 286
28 286 56% 0.21 93 13 373 273
29 273 58% 0.20 93 13 386 260
30 260 60% 0.19 92 13 399 247
RESERVOIR LIFE (USBR, DESIGN OF SMALL DAM)
River Bed Level 1125.3 ft
Dead storage:level 1148.3 ft
Gross storage level 1177.8 ft
height at dead 23 ft
52.5 ft

Heightat Gr. Str.
Relative height at dead storage 0.43
For type Il Dam from Design of small g 35
dam sediment deposited

After 50yrs of operation Siltation 140 acre-ft
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Mean Monthly Rainfall
Shah kaleem Dam Project
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Figure 4.2 Mean Monthly Rainfall
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Mean Annual Rainfa.ll
Shah kaleem Dam Project
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Figure -4,.3 Mean Annual Rainfall
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Mean Monthly Evaporation at Peshwar
Shah kaleem Dam
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Figure 4.5 Mean Monthly Evaporation at Peshawar
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Variation in Max. Temperature
Shah Kaleem Dam Project

N

A e o s e ) =

R R R T
! AR ‘H)\“{' ARl ‘l\ ‘\‘I‘j t} .l'
A ,\E&_\\u‘\) \ 'K \ M ﬂm)

3 n.‘ ‘u UMY

2

RO R (NS ART ‘“iﬂ ]
L “1\"\;\\;.) \,\‘ v\r‘)' % “l'h
DR N

50

45

40

n o wn
TR N I

Temperature C

20(]

AON

190

Bny

nr

unp

Kely

e

q34d

uer

Months

57

Max. Temperature

ion in

Figure - 4.7 Variat



https://v3.camscanner.com/user/download

Estimated Water Availability

Shah kaleem Dam Project
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Figure 4.8 Estimated Annual Runoff (Acre-ft)
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GEOLOGY & GEOTECHNICS
14  General »
This chapter deals with the studies regarding the geological and geotechnical conditions of
the region. For review report the following literatures and reports were studied

« Pre-feasibility report of Shah Kaleem dam site proposed by SAK Consultants
. Geological Map of Pakistan by Ahmad Hussain 1984,
« Stratigraphy of Pakistan 1980

The Shah Kaleem Dam is located about 9 Km South of village Shaidu in Nowshera District.
The stream name is Pitao Khwar. Shah Kaleem Khwar is the main stream of the area which
is a tributary of River Kabul. The command area is situated at the left side of the proposed

dam site. The command area is composed of Quaternary deposits.

Detail surface and subsurface geological conditions of the site will be known after geological

mapping, geophysical survey, drilling and from field and Laboratory investigation.
1.1.1 Topography and Geomorphology

Physiographically the proposed Shah Kaleem Dam site area is situated where the mountains
are medium high and become high at east. Flood plains of Nowshera are present in the
north-easl. River Kabul runs parallel to these plains. The irrigated area is composed of
Quaternary deposits. The elevation of reservoir is 1501 ft AMS. Climatically the area lies in
the region characterized by cold in the winter and very hot in the summer.

1.2 Regional Geology

Attock-Cherat ranges form an important tectonic segment of the North Western Himalayas.
The main rock units being comprised of slates, Phyllites quartzite and limestone which
representing tectonic setup. It is traversed by Main Mantle Thrust (MMT) to the north and

Main boundary Thrust (MBT) to the south of the area.

The Attock-Cherat range consists of the three east-west trending thrust bounded blocks.
Those are folded and dip generally towards the north. The metamorphosed Paleozoic
Sequence of the range is faulted against the un-metamorphosed Mesozoic and early
Cenozoic strata of the Kalachitia range. The contact between the Paleozoic rocks of the
Nowshera and the Precambrian rocks of the Attock-Cherat range is concealed under

quaternary cover. Three major faults named the Khairabad thrust, Cherat thrust and

Hisarthang thrust dominate the structure of the area.

The similarity of tertiary sequence in the Kalachitta range and southern and central blocks of
Attock-cherat range demonstrate that the pre-Paleocene sequence was just apposed by the
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Hisarthang and Cherat faults prior to the deposition of Paleocene Lockhart limestone and the
contrast between the older rocks argue for large pre-Paleocene displacement.

1.3 Stratigraphy
The stratigraphic units of rocks exposed in the region are as under:
Manki Formation

Itis the oldest Formation and crops out mainly in the northern foothills of the Attock-Cherat
Range. It consists of dark gray to black, thin bedded argillite sericite bearing slate, Phyllites

and subordinate lenses of limestone,
Shahkot and Utch Khattak Formation ((undivided))

It consists of light yellowish-gray to brownish —gray limestone and dark gray argillite overlain
by dark gray rubbly stromatolitic limestone

Shakhal Formation

It is dominated by light gray, medium to thick bedded and massive limestone with
subordinate quartzite and argillite at the base.

Manki Formation
It consists of a thick sequence of argillite, sandstone and subordinate limestone.
1.41 Paleozoic

Ambar Formation

Itis the oldest Formation exposed in the Nowshera area. The principal lithology is light gray
to brownish-gray thin to medium bedded dolomite

Misri Banda Quartzite

It consists of light gray pinkish-gray feldspathic quartzite with subordinate argillinte.

Panjpir Formation

It is composed of predominantly of argillite and Phyllites with lenses and interbeds of
crinoidal limestone and quartzite.

Nowshera Formation

Itis composed of pinkish-gray thin to medium bedded and massive limestone, dolomite and
carbonate cemented sandstone and quartzite.

Darwaza Formation

ltis the oldest Formation exposed on the southern slopes on the Attock-Cherat Range.
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Hisartang Formation

It consists of upper and lower quartzite and intervening argillite.

Inzari Formation

It is light yellowish-gray to light greenish-gray, finely crystalline and thin to thick bedded.

1.4 .2 Mesozoic

Mianwali, Chak jabbi and kingriali Formation ({undivided))

It consists of light ray to yellowish-gray limestone, marl, dolomite, and micritc limestone.
Datta, shenawari and Samana Suk Formation (undivided)

It consists of limestone, calcareous sandstone, shale and marl

Samana Suk Formation

It consists of limestone and calcareous sandstone. The lime stone is yellowish-gray to dark
gray, medium to thick bedded and partly argillaceous.

Chichali and Lumshiwal Formation (undivided)

It consists of dark gray to greenish-gray glauconitic sandstone and shale overlain by

brownish-gray to greenish —gray quarzose sandstone glauconitic sandstone and limestone.

Kawagarh Formation

It consists of marl with subordinate interbedded limestone

1.4 .3 Cenozoic

Hangu Formation and Lockhart Limestone (undivided)

It consists of light gray, brownish-gray to black sandstone and shale brownish-gray medium

bedded limestone overlain light gray to dark gray nodular limestone.

Lockhart Limestone

It is light gray to dark gray, medium to thick bedded massive, nodular and resistant.
Intercalation of dark gray to black, thinly laminated shale occurs locally.

Patala Formation

It consists of interblended shale and limestone with subordinate sandstone

Murree Formation

It consists of interblended sandstone, siltstone
m bedded, fissile and readily weathered to clay-

and shale. The sandstone and siltstone are

red, purple, greenish-gray and thin to mediu

covered slope
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Lacustrine, Deltaic and Fluvial Deposits
Lacustrine, Deltzic and Fluvial Deposits are found in parts of Peshawar and Attock basins.

Loess Deposits (Ql) of Sup-Recent to Recent age composed of reworked clay and silt with

a thin gravel cover.

Flood plain Deposits (Qf) of Sub-Recent to recent age are part of the flood plain of the

Indus and Kabul Rivers and comprise sand and gravel with subordinate clay and silt.

Alluvial Fan Deposits (Qaf) of Sub-Recent to recent age composed of clay silt sand and

gravel. These are characterized by the presence of coarser material down slope.

Stream Channel Deposits (Qal) of recent age consist of varying amount of gravels, sand,

silt and clay material.

1.5 Geology of the Project Area

Stratigraphy

Manki Formation is the oldest lithological unit and is confined mainly to the northern foothills
of the Attock—Cherat Ranges. It consists of slate with subordinate lenses of limestone. The
slate is dark gray to black, thin bedded and show weak cleavage parallel and oblique to the
bedding planes. Hydrothermal quartz veins and dolerite sills and dykes are sparsely found.
The limestone lenses are yellowish gray, thin to medium bedded and finely crystalline. The
upper contact 6f Manki Formation is gradational with Shahkot Formation at its normal
stratigraphic position while its lower contact is not exposed. No fossils have been found in
this Formation. The rocks have been tentatively assigned to Pre-Cambrian age on the basis
of their lithological correlation with Hazara Formation which has been determined to be of
late Pre-Cambrian age on the basis of radiometric dating by Rb-Sr method by A.R Crawford

and RG Davis (1975). The approximate thickness of the Formation is 950 meters

1.6 Structure

The main structure trends in the area correspond generally with geographic profile both

striking almost east - west. The stratum is moderately dipping becoming steeper in localized
zones. The rocks mostly dip Northward at angle ranging from 45 to 65.

Two major thrust faults Khairabad and Cherat Thrusts dominate the structural setup of the
area. These faults are partly responsible for the present disposition of rocks in t

normal and reverse faults are present in the

he area. In

addition to these two faults several strike slip,

area.
The area has been deformed to several anticlines and synclines. Asymmetric isoclinal

folding is also conspicuous mostly in Mesozoic and tertiary rocks. Secondary folding of small
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magnitude can be observed axlal conformity with the maln fold slructure, The Interaction of
the above mentioned faults accompaniod by a complox chaln of light folding has given rise
to the overturning of rock strata.

1.7 Structure of the Project Area

Major thrust faults Khair Abad Thrust Is passing above the Mnaki Formation overlying by
Utch Khaltak Formation (PEUK) and Manki Formation., The Cherat Trust Fault is also
passing parallel to the Khair Abad Thrust Fault. Some localized faults are also present near
the project area.

1.7.1 Abutments of Dam

Both the Right and left abutment of the proposed dam are on the same Formation which is
Known Manki Formation. In some places Quaternary deposits cover rocks of reservoir area
on both left and right abutments. The right and left abutments have jointed rocks which are
exposed on both sides. These rocks have a dip of 40-65°. The rock trend is across the dam
axis, which is in the favor of construction of a dam.

1.7.2 The Structural Analysis of Dam

The general strike of the area as a whole and the dam site is particular is North-West and
dip towards North East with angle of dip, range from 45 to 65° degree. The axis of the dam is
almost parallel to the direction of the rocks exposed at both the abutments up and down
stream of the dam site rarely the dip changes from north towards East. However the area
shows North-South compression similar to the compresinol forces throughout the tectonics

of Pakistan.
1.7.3 The Main Wall of the Dam
As stated earlier the area of the dam is almost parallel to the strike of the rocks exposed on

both the abutments. This will be very much similar to the reconstruction of the ridge, which

has been cut by the water of stream.
1.8 Dam Site Geology

1.8.1 Surface Geology

Surface geological mapping of the dam site area has been carried out in detail and has been
plotted and presented in (Fig 5.1). The exposed lithology on both the abutments as well in
the stream channel has been shown in the map. Nullah bed is covered with overburden
where as rock is well exposed on the abutments. General trend of rocks is in North West

direction and plunging in north east. The rocks are slightly too moderately weathered.
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1.8.2 Sub surface geology

For sub surface geological investigation 5 bore holes of variable depth has been drilled at
both abutments and nullah bed i.e. two on left abutment one on right abutment and two in
nullah bed. The bore hole logs are placed at annex and a detail summary of drilling is also
exhibited at table no 6. Summary of each bore hole is also attached.

A geological cross section along the dam axis has been prepared (Fig 5.3) which shows

bore hole location.
1.8.3 Left Abutment

The bed rock exposed on left abutment is Phyllite of Manki Formation. The rock at the left
abutment is covered by overburden up to one meter. The bed rock is yellowish gray on
weathered surface and smoke gray on fresh surface. It is closely jointed and fractured. Two
sets of joints have been observed, The rock is slightly too moderately weathered. General
trend of rocks is in NW plunge in NE. In order to explore the sub surface geology of left
abutment two bore holes SKD-3 and SKD-5 has been drilled up to the depth of 24 meter and
20 meter respectively. Lugeon values are high at shallow depth and decreases with depth.
During the process of drilling water pressure tests were conducted at different levels. The
average lugeon value is low which indicate that the subsurface stratum is slightly permeable.
The bore hole logs are placed at Annex for reference and examination. The core recovery

percentage is good but RQD percentage is extremely poor i.e. almost zero.
1.8.4 Nullah Channel Area

From the surface geological map (Fig no 5.1) it is evident that the main stream channel is
covered with overburden material which is mainly alluvial deposits consisting of pebbles,
gravels sand, silt and clayey material. In order to know the sub surface condition and

expected thickness of overburden at nullah bed 2 bore holes SKD-2 and SKD-4 has been

vertically drilled up to the depth of 15 meter and 10 meter respectively.

From the bore hole logs (Ref. Annex) that the bed rock has been encountered at the depth
of 12 meter al the at the dam axis and at 4 meter at 50 meter upstream of the dam axis in
SKD-4. The overburden material consists of gravels, sand, silt and clay. The core recovery
percentage is poor and RQD percentage is extremely poor. Summary of the core recovery
and RQD is attached as table NO. 2 and table NO.4. Water pressure tests have been
conducted at SKD-4 and the Lugeon values are low which shows that the stratum is slightly

permeable.
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1.8.5 Right Abutment

The bed rock exposed on right abutment Is Phyllite of Manki Formation, It is yellowish gray
on weathered surface and smoke gray on fresh surface. It Is closely jointed and fractured.
Two sels of joinls have been observed. The rock is slightly too moderately weathered.
General trend of rocks is in NW plunge in NE, In order to explore the sub surface geology of
left abutment borehole No. SKD-1 has been drilled up to the depth of 22 meters. Lugeon
values are high at shallow depth and decreases with depth. During the process of drilling,
several water pressure tests were conducted at different levels. The average lugeon value is
low which indicate that the subsurface stratum is slightly permeable. The bore hole logs are
placed at Annex for reference and examination. The core recovery percentage is good but

RQD percentage is extremely poor i.e. almost zero.
1.8.6 Reservoir Area

The reservoir area is located just upstream of the proposed dam axis, between the dam axis
and the confluence of the main stream of the area. The stream is open to make a sufficient
space for the storage of water. The rocks exposed at both the banks of the stream are
medium hard, foliated rocks, namely argillite. This is a good fortune that sufficient water
could be stored even with low height of the dam. In the reservoir area the exposed rocks are
Phyllites of Manki Formation. The strike of the beds remains the same. On the basis of water

pressure tests and permeability tests it is clear that grouting will be required.

1.8.7 Command Area

Command area is mainly composed of Piedmont and fan deposits which are derived from
the weathering of different Formations in that area. These deposits are loose and

unconsolidated. Gravels and scree are also observed on the upper surface.

1.9 Construction Material
The required sources for construction material are as under:

Clay

Clay deposits are present near the dam site in command area. These deposits are covered
by about one meter stream deposits. However, fine quality of clay is available at Azem Gari
Jahangira 10km from dam site. These clay deposits are huge and are used by the locals.

Samples were tested in CMTL Lahore, results are annexed. Silt is also present which can be

used as shoulder material.
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Sand

There are no nearby sand deposits. The sand has to be supplied from Nizampur area about
2 to 4 km from Attock Bridge over Indus River. This sand is used in all sort of construction in

the Peshawar. The sand is greenish color, fine to course grained. Two samples were tested
in CMTL Lahore results are annexed.

Coarse Aggregate

Pebbles and Gravels size Aggregate abundantly.available; Limestone quarries are at the

Project area. Two samples were tested in CMTL Lahore results are annexed.
RipRap

Crush plants are at a distance of 5km from dam axis to south west near Pataw Bala village.

Two samples were tested in CMTL Lahore results are annexed.
Cement

The nearest cement factory is at a distance of about 12km from the project area. The name

of this cement factory is Cherat cement.

Steel

Many factories are working in Peshawar, Taxila, and Islamabad.
Water

There is no perennial flow in the nullah the nearest water source is tube wells which are in a

radius of 1 to 2 kn_1 from the dam site.
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ENVIRONMENTAL ASSESSMENT

1.1 General

Shah Kaleem dam Is proposed to be constructed in the mountainous part of Khyber
PakhtunKhwa. In this part there are small valleys incised by small and big torrent streams.
The available pieces of land are under rain fed (barani) cultivation but their full potential is
not being realized because of rain not always falling at the required time and in the required
quantity. Improved yields can be had by bringing these lands under irrigation by using runoff
from rainfall. This is proposed to be achieved by creating water storage of rainfall runoff by
construction of dams on streams at appropriate locations. To make use of this potential for
agricultural development, Directorate General Small Dams, Irrigation Department selected a
dam site in district Nowshehra. In compliance with the provisions of Pakistan Environmental
Protection Act 1997 and in fulfiment of the requirements of Consultancy Agreement, this

Report presents Initial Environmental Examination (IEE) of Shah Kaleem Dam Project.

1.2 Shah Kaleem Dam Project

Located on Pitao Khwar in district Nowshehra, Shah Kaleem Dam Project besides providing
flood control, will irrigate lands .The stream bed elevation is 1125.3 ft. above mean sea level.
It will have gross storage of 646 acre ft. Based on 60% reduction of gross storage, the life of
the dam is estimated at 60 years. The 300 ft. wide ogee type spillway will be located on the

left hand side of the dam designed for a surcharge of 8.9 ft.

1.3 Legal Framework

Pakistan Environmental Act 1997 under Section 12 requires preparation and submission of
environmental impact assessment (EIA) reports by proponents of all development projects

and obtains approval from the relevant government agency before commencement of
construction or operation.

Pakistan Environmental Protection Agency issued August 2000 “Policy and procedures for

filing, review and approval of environmental assessment.” This policy document includes

schedules A, B and C defining development projects in terms of requirements for Initial
Environmental Examination and Environmental Impact Assessment. Included in the list of

projects under schedule B are dams with storage volume less than 40,565 acre ft., Imigation

schemes serving less than 37,065 acres and small scale irrigation systems. Shah Kaleem

86

CamScanner


https://v3.camscanner.com/user/download

SHAH KALEEM DAM PC-1
Environmental Assessment

pam Project, therefore, falls under schedule B. Accordingly, Initial Environmental
Examination Report for Shah Kaleem Dam Project has been prepared for submission to and

approval of the provincial Environmental Protection Agency Peshawar.
1.4 Environmental Baseline

1.44 Physiography

physiographically the proposed Shah Kaleem Dam site area is situated where the mountains
are medium high and become high at east. Flood plains of Nowshehra are present in the
north east river Kabul runs parallel to these plains. The irrigated area is composed of
Quatemary deposits. Climatically the area lies in the region characterized by cold in the

winter and very hot in the summer.

1.4.2 Geology

The Shah Kaleem dam is located in mountainous region belonging to Attock - Cherat
Ranges. The rocks exposed in the area range from Paleozoic to Cenozoic ages. The solid
rocks of mountains are mainly composed of Slates, Phyliite, Argillites, Limestone, Quartz tic

Slates and Quartzite.

1.4.3 Land Use

The land areas of the project lie on right and left side of Pitao Khwar. At present arable
farming is practiced in Nowshehra District due to scarcity of water; rainfed agriculture,
imigation by using wells and flood-water cultivation_resulting in low yields. Some tracts of
land are used for grazing, though perpetual grazing has resulted in very poor condition of
grazing lands and even complete elimination of palatable plant species. An existing system

of Tube well irrigation is also practiced in the project area.

1.4.4 Water Resources

Besides wells, number of springs and streams flow throughout the district providing clean
water for drinking and irrigation. The hydrological conditions are good with respect to runoff
generation. The average annual rainfall at the catchment is about 17.6 inches. Mean annual
runoff is 1320 acre-ft. Water quality is fit for irrigated agriculture. It can be rendered fit even

for drinking purposes after necessary treatment.

1.4.5 Floraand Fauna

The flora of the project area is conspicuous by deciduas forest, bushes and shrubs. There

are no endangered species of wild life animals including those of birds.
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41.4.6 Socio— Economic Environment

There are four villages considered under the influence of Shah Kaleem Dam Project. The
population of these villages is 9500. Facilities in terms of potable water are limited whereas
access 10 electricity is 90%.Health facilities are paor. At present 1 BHU and a private

hospital exist in the project area. Regional economy is largely dependent on agriculture viith

small number of industrial units.

1.5 Impact Assessment

Assessment of impact of each project component on the physical, biological and socio-
economic environment has been undertaken in respect of project construction and much

longer period of project operation using impact matrixes based On Asian Development Bank
Guidelines.

454 Construction Phase Impacts

Project impacts during construction phase are negative but short lived and site specific.

Environmentally, they are significant in terms of

acquisition of 4.6 acres of cultivated land, demolition/relocation of, 1 no. o
frastructures would be submerged

land use effect, which would result in
f well, 1 no. of

Tube well, and relocation of electric poles. These entire in

by the creation of dam reservoir. The project construction will offer benefits in terms of

employment opportunities to local population.

6.5.2 Operation Phase Impacts

Significant environmental impacts during operation stage of the project are positive. During

project operation benefits will accrue in terms of agricultural expansion, employment

opportunities for locals and overall improvement in economy of the project area.

16  Mitigation Measures

Shah Kaleem Dam is environment friendly as it will cause minimal environment impacts

during construction and operation stages of the project. Mitigation measures have been

identified wherever required. In particular, compensatory tentative amount of Rs.4.21 million

would be provided for land, wells, Electric Poles-and access road to be overtaken for project

implementation.

1.7 Environmental Management and Monitoring Plan

The initial environmental examination of the project indicates no significant environmental

impacts (SEl's) except for acquisition of cultivated land, loss of built up property, cutting of
es, relocation of one School and a graveyard during the

trees, relocation of electric pol
it is important that an environmental management

construction phase of the project.
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programme (EMP) is pursued during construction and operation phase of the project. This
will involve development of guidelines for monitoring environmental parameters related to
land acquisition, built up property, relocation of utility services/infrastructure, cultural
property, water resources particularly their quality and quantity and meteorology particularly
rain fall record through installation of rain gauges. The monitoring work may be undertaken

by the concerned authorities in the vicinity of dam site.
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Mining & Mineral Processing

. Major mineral development including; mining & processing of coal, gold, copper,
iron and precious stones

. Major smelting plants

Major non- ferrous metals, iron and steel rolling

Transport

« Major ports and Harbors development

« Major Airports
. Federal or Provincial Highways or major roads greater than 5 crore rupees in

value.
. Maintenance (rebuilding or reconstruction of existing roads is expected from the

requirement of an EIA).

e  Major railway works
Water Management; Dams, Irrigation & Flood Protection

. Dams and reservoirs with a maximum storage volume greater than 50 million cubic
meters or a surface area greater than 8 square kilometers

. Irrigation and drainage serving more than 15,000 hectares

Water Supply & Treatment

. Major urban water supply infrastructure, including major head works and treatment

plants.

Waste Disposal

Waste disposal and/or storage of hazardous or toxic wastes (including landfill sites,

incineration of hospital toxic waste)
Waste disposal facilities for domestic or industrial wa-stes, where more than 10,000 cubic

meters of waste will handle annually

Urban development & Tourism

*  Land use studies and urban plans ( large cities)

* Large scale tourism developments
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Schedule B

List of Project Requiring an IEE

These projects include those where those where the rage of environmental issues is
comparatively narrow and the issues can be understood and managed through less
extensive analysis. These are projects not generally located in environmentally sensitive

areas or smaller proposals in sensitive areas.

Agriculture and Livestock

. Agro-industrial installation: large poultry farms and beef cattle lots

. Repacking, formulation or warehousing of agricultural produce

Energy

. Thermal Power Generation less than 200MW

. Hydroelectric Power Generation less than 50 MW

. Electrical Transmission lines (11 kV or smaller), and large distribution projects
. Major waste to energy generation projects

. Oil and gas transmission systems

. Oil and gas extraction including exploration, production, gathering systems,

Separation and storage

Mining & Mineral Processing
. Commercial extraction of sand, gravel, limestone, clay and other minerals not

Included in Schedule A.

. Crushing, grinding and separating processes

. Minor smelting Plants

Transport

. Ports and Harbors Developments for ships less than 500 gross tons

Federal or Provincial Highways (except maintenance, rebuilding or reconstruction of

existing metalled roads) less than 5 crore rupees in value.

Water Management; Dams, Irrigation & Flood Protection
L Dams and Reservoirs with a storage volume less than 50 million cubic meters or a

surface area less than 8 square kilometers

: Irrigation and Drainage serving less than 15,000 hectares

. Small-scale irrigation systems
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Water Supply & Treatment

Minor head works and small systems

Waste disposal
. Waste disposal facility for dame site or industrial wastes, where less than 10,000

cubic meters of waste will handled annually

Urban Development & Tourism

. Urban development projects, including large rural hotels, schools and universities
. Public facilities which have significant off-site impacts (i.e hospital wastes)
. Housing Estates

Any other projects that the EPA may require
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Schodule C

List of Project Requiring an IEE

Essentially Schedule ‘'C’ combines everylhing not In Schedules ‘A' and 'B'. As Is the case

for ‘A’ and ‘B' projects, Schedule 'C' projects are also subject to review if they are situated

in an environmentally sensitive or critical area. No attempt Is made here to dotall these

projects, however some illustrative examples are provided below:

Construction of homes, offices and small commercial bulldings, subjects to
compliance with existing zoing laws;

Reconstruction/ rehabilitation of roads including sealing;

On-farm dams;

Projects promoting energy efficiency; and

Lining of existing canals and/or watercourses.

Here is provision within Schedule C for Responsible Authorities to issue industry specific

guidelines WHO.
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Table —12.1

Derivation of Standard Conversion Factor

(’o::m— 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08 | Average
ot (W)° 897825 | 1223079 | 1711158 | 1851806 | 1979103 | 1532594
— arEwports (X 709036 | 854088 | 984841 | 1029312 | 940484 | 903552
imports Duties” _'90940 117243 138200 132200 154000 126516.6
Sales Tax on Imports 220607 235533 294600 309228 375000 | 286993.6
Subsidies on |mports* 62500 57800 86300 74010 373300 130782
Exports puties (TX)* 45823 58670 55000 71575 98000 65814

;C’F':"——' 0.89 0.90 0.90 0.91 0.98 0.92

SCF = (M+X)/(M+ Tm)+(X-Tx)

M= CIF value of imports

X= FOB value of exports

Tm = 282728

M+X = 2436146

M+Tm = 1815322
X-Tx= 837739
(M+Tm)+(X-TX) = 2653061
SCF = 0.92

Tm=Net value of taxes on imports

Tx= Net value of taxes on exports

* Source: Economic Survey 2006-07.

** Source: Ministry of Finance, Islamabad.
Note: Import subsidy includes subsidies on Wheat and Sugar.
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Table - 12.2
Import Parity Price of Maiz

1USS =PAK Rs. 84

/———"——"’ By
o Description Unit B
| — :
/1'_‘ World Bank Commodity Price U.S $/MT 282.79
’z/zoualify Adjustment Factor Factor 09
.,——S’"Adjusted to Pakistani Standard U.S $/MT 258.75
»—’:’" Freight and Marine Insurance from Canadian port to Karachi USS$ 33.00
/ _ H
5 c.if. Price at Karachi U.S $/IMT 291.75
/ a .
6 |cif. Price at Karachi RS/IMT 24,507.24
— |[Transportation and Handling Charges from Karachi to
7 Nl Rs/MT 4,600.00
e
g |Equivalent Value at Nowshera Rs/MT 29,107.24
jeaotid
9 Transportation Charges from Nowshera to Project Area Rs/MT 55.20
Sl
10 |value atproject area Rs/MT 29,162.44
_ i Rs/MT 29,217.64
11 Farmgate Price of Maize
Rs/Kg 29.22

Source:
2011. Maize (US), no. 2, yellow, f.o.b. US Gulf ports

2) Consultant's Economic Survey 2011

1) World Bank Development Prospects- Commodity Price Data Pinksheet- Jan-March
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Table -12.3

Import Parity Price of Wheat

1USs =PAK Rs, 84
T Description
sr. # Rt e Unit Economic
Bank Commodity Price
1 World U.S $immMT
o |aQuality Adjustmen
0.9
- . \
TAdj”Sted to Pakistani Standard US SIMT
: i 410.86
—[Freignt and Marine Insurance from Canadian port to
4 |karachi uss 33.00
/ r .
5 |cif. Price at Karach U.S $IMT 443.86
g |c.if. Price at Karachi RS/MT 37.284.45
/Wtion and Handling Charges from Karachi to
7 |Nowshera Rs/MT 4,600.00
w—'_‘_’f
g |Equivalent Value at Nowshera Rs/MT 41.884.45
[
g |Transportation Charges from Nowshera to Project Area Rs/MT 55.20
——f—rr
10 |Value at project area Rs/MT 41,939.65
Rs/MT 41,994.85
10 |Farmgate Price of Wheat
Rs/Kg 41.99

Source 1) World Bank Development Prospects - Commodity Price Data Pinksheet - Jan-Marrch 2011.
Wheat (Canadian), no. 1, Western Red Spring (CWRS), in store, St. Lawrence, export price

2) Consultant's Economic Survey 2011
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Table - 12,4

Import Parity Prica of Urea
1USS =paK Rs, g4
/——- et BT T
Description
o # =7 ST Unit Economic
1 World Bank Commodity Price US §/MT
| - . =S| 353.35
o |Freight and Marine Insurance to Karach US §/ MT 3850
.5
——-‘3”’0“. Price at Karachi m 3016
4 c.i.f. Price at Karachi Rs/MT 32.915.40
—  |Transportation and Handling Charges from Karachi to T
Bl Rs/MT 4,600.00
Feect: | —dt " ]
6 |Equivalent Value at Nowshera Rs/MT 37.515.40
77 Transportation Charges from Nowshera to Project Area Rs/MT 5520
g |Value at project area Rs/MT 37,570.60
g |Equivalent Farmgate Price Rs/MT 37,625.80
10 |Farmgate Price per bag ( One bag of 50 Kg) Rs/bag 1,881.29
11 |Farmgate Price of Nitrogen Rs/P Kg 81.8

source: 1) World Bank Development Prospects - Commodity Price Data Pinksheet - Jan-March

2011. Urea f.0.b. Eastern Europe onwards f.0.b. blacksea.

2) Consultant's Economic Survey 2011
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Table - 13 5

Import Parity Price of DAP (Phosph te)
ate

1 Uss = PAK Rs. 84
Sr. # Deserh\‘
Unit

1 World Bank Commodity Price \_\le
\

Gt i : US s 60167
2  |Freight and Marine Insurance to Karachj e R0 e

US $/MT 38,50
3 |c.i.f. Price at Karachi Pl S

A : US s 640.17
4 |ci.f. Price at Karachi R\_\

i ‘ SIMI 53,77

;  |Transportation and Handiing Charges from Karach i | N R )
Nowshera R e
6 Equivalent Value at Nowshera ‘—RF\
S 58,374.28
. \_\\

7  |Transportation Charges from Nowshera to Project Area Rs/MT P
g |Value at project area P
Rs/MT 58,429.48
9 Equivalent Farmgate Price i m
10 |Farmgate Price per bag ( One bag of 50 Kq) Rs/bag PR
11 |Less Value of Nitrogen @ 9 kg per bag Rs/bag R
12 Farmgate Price of P,05 Rs/P K =7

Source: 1) World Bank Development Prospects - Commodity Price Data Pinksheet - Jan-March

2011. DAP (diammonium phosphate), standard size, bulk, spot, f.o.b. US Gulf.
2) Consultant's Economic Survey 2011
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Table - 12.6

import Parity Price of Potash (Potassium)

I USE = PAK Hing A

m/ Desoription Unit foonomlo
/i—dw(nl\l Pank gommuodity Prive e M1 LRV
a |ralght and Marine Inaurance o Ikarachl UG B M1 0,60
3 |0t Prios atKaraoly Us /M1 M2.07
4 ot Price at IKarach /M 34,004,28
; 'N"‘,"VJ:,'::::;‘:MM and Handling Charges from Karachi o Re/MT 4.000,00
6 Equivalont Value al Nowshera Re/M1 30,204.28
. '; 7 lAmn:‘.pml;ntlnn Chargos from Nowshera o Projoct Aran Ra/M1 56,20
8 7 Value at projoct ared l{x{IM-I '.m,:s'tr;l.mis
% gr i lA q\rllv.\lm\ll armgato Prico Ra/M1 :m{:m.(m
~“—)~ 7 lrmmu‘.\lx“ Price per bag ( Ono bag of 50 1K0) N:'./h;\‘ur _1,‘;0“/!
g lA1 - I-:\l;;\.g):;l(‘ Price of K Ra/K K s “;:’/
L

sourco: 1) wWorld Bank Daovoelopmaont Prospocty -

Commodily Prico Data Pinkshoot - Jan-March

2011, Potassium chlorido (muriato of potash), standard grado, spot, f.o.b Vancouvor

2) Gonsultant's Economic Survay 2011
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Oilsends
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Table: 12.9

FISHERIES BENEF|TS
Description
S.# Unit Qty
1 |Reservoir Area ey
e h \*‘L
t
A A mn 620
3 |Volume AF o
 ——— | \\
4 |Run off AF —
=] \\
5 |Fertility Moderate
e ) . B Ll ]|
6 |Fish Fingerling stocking Rate Per Acre 650
e : e i
7 |Total Seed Stocking No. 19500
g8 |Mortality % 30%
g |Growth @ 1Kg/ per Year Kg 13650
10 |Fishing Efforts % 70%
11 |Estimated Catch / ter Kg 9555
12 |Average Rate (Market Price) Rs./Kg 110
13 |Total Value Mill. Rs. 1.051

Source: Directorate of Fisheries WAPDA

Publications of Fisheries Department

Consultants Economic Survey
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Table: 12,10 A
Shah Kalim Dam Project

ion of Benefit Cost Ratio, Net Present Worth and PIRR
Derlvat o Conslruction Period = 2 Years
h
/c‘tj Cash DF @ Presenl Worth Net Present Worll
/\ﬂ;ﬂ Prco::t Flow 10% (Million Rupees) of Cash Flow
o genefils Million (Million (Million Rupees)

Pl iion | ¢ ses) | Rupees) Cosls Benefils 10%

L wfﬂ—%@‘ 290.828|  0.909|  264.360 0.000 -264.360
= /9;9‘1(’-~535'5ﬁ 305.525| 0.826|  252.360 0.000 -252.360
Lt /9929—/763’0 53532| 0.751 1220 41430 40210
|2 es.162 —630] 71519 0683 1110 49.960 48,850

3 1 —3.a49] 16 51.370
— | > —1—g30| 62.713| 0.621 1.010|  52.380 ;
[ 843 s2.713|  0.564 0920 47,570 46.650

5 [ ——a 1.630 :
=5 84St oo 82:713|. 0513 0840 43270 42,430

6 L ——2 7343 1.630]  ©<./19]

— | 843t o e2713| 0467 0.760]  39.390 38.630

R s (11630 ;

—g | 843 ol 83s01| 0424 0690|  36.100 35410

8 | ——=91 1.630 -

o | SRl ey 709| 0.386 0.630 32.940 32.310

9 | ——339] 1.630] 83 .

0 | 8933 sasgi7|  0.350 0570]  29.940 29.370
F | Gl e 0.319 0.520 27.360 26.840

W1 ———es| 1.630] 84125 . :

T L GEel L 0.290 0470 24930 24.460

12 | ——o6a| 1630 84333 0. .

S C 51068 M 0.263 0.430 22.610 22.180
—— o3| 1.630|  84.333 . :

e ,_5‘5’;933—"’5 84541  0.239 0.390 20.590 20200

15 _| ,,9217—1,1'%%3 84541 0218 0.360 18.790 18.430

16 | _,_‘15-.111—~’1'g3~0 84541 0198 0320  17.060 16.740

T | 86T — Al 0.180 0290] 15510 15.220

T GO ] : 14130 13.860

18 L ——1 1630 84.541 0.164 0.270 -

(WO [RGB 16 : 12.840 12,600

19 | 30l 84541| 0.149 0.240 .

20 | ee7il 169 ; 11.630 11.410

A NS ey 84.541 0.135 0.220 .

——1—86.171|  1.630|  84.541] e TOWA00
|2 7l 1630]  B84541| 0.23 0.200 . 00
-Z_L——EG'—WT—’T'—GEG 4541|0112 0.180 9.650 9-420

POl [ECHITIE 2 e oT0? 0.170 8.790 8.6
4 | 86.171 11630 | BENO. 9210 7.930 7.780
| 2 e/ 1630 84541 0092 0.150 : L
'é’”—s.’ﬁT'—ﬁfO "~ 84541 0084 0.140 7.240 %
| 26 | 88 —e4sa1| 0076 0120 6.550 :

77 | BRI e e e T 0110 5.950 5.840
Tﬂﬂ_—'—ﬂ 0.063 0.100 5.430 5.330

29 _ﬁill__@ﬂ,_gii? S 0.090 4.910 4820
30 86.171 1.6@’%2%_—0'—05—2 550 4.480 4400

31 86.171 1.630| ﬂi’?o?f 656 2.050 3970

32 86.171]  1.630 7_84,5&1_ — 0.070 3.710 3640

33 86.171 11630 |[IEEe4. 541 | NS, U2 3360 3300

84.541|  0.039 0.060 :

34 86.171 1.630| 84 o036l 0060 3.100 3040

35 86.171]  1.630 ﬂrmw 2760 2710

36 86.171 1.630|  84.541 = oo 2500 2450

37 86.171|  1.630 ﬁﬂ,'ﬁ——m 2330 2290

38 86.171| 1630 84541 0027| 0040 2070 2.030

4541 0024 0.040 I
39 86.171| 1630 ,_8;_;7’—0&6 1900 1860
40 86.171 11680l iB4'641| SN0.022 LR e 1690
1 0.020 0030)  W.leBp  —
41 86.171 1630| 8454 o8 0030 1.550 1520
42 86.171 1.630| 84541 : : 0 129.140
870| 659.01
Sum | 3392.156] 661.553] 2730.603 E—Sg; 28726
B/C 1.24
NPW 129.1
PIRR 12.4%
i 128
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Table: 1210 8
Shah Kallm bDam Projoct

COST INCREASE OF 10v,
/m’-molec( Cash ch’nalrucllon Perlod = 2 Yearg
genefits Cost Flow 10% Present Worlh
(Milion (Milllon (Mlllion (Million Rupoes)
Rupees) Rupees) Rupees)
——0.000 270.127 -270.127 0i0s Cos? Benofits
0.000 360.250 -360.250 0.826 %, 0.000
—55.162 1.793 53.369 S eTI———oT0| 01000
— 73149 1793 71.356 e %0l 47430
— 34343 1.793 82,550 Do —— 220l 49.060|
— 84343 1.793 82,550 0.564 LA Sl
— 4383 1,793 82.550 T Y e L
— 84.343 1.793 82550 0467 g.gio s
ERNASH G| 1.793 83.338 0.424 0‘768 e
ek 1.793 83546 0.386 0,690 o
5547 1.793 83.754 0.350 0,630 22540
85.755 1.793 83.962 0.319 0570 b
85.963 1.793 84170 0.290 0520 21'3928
85.963 1.793 84.170 0.263 0470 22610
86.171 1.793 84.378 0.239 0.430 20,590
86.171 1.793 84378 0.218 0.390 18.790
86.171 1.793 84.378 0.198 0.360 17.060
86.171 1.793 84.378 0.180 0.320 15,510
86.171 1.793 84.378 0.164 0.290 14130
86.171 1.793 84.378| 0.149 0270 12.840
86.171 1.793 84.378| 0.135| 0.240 11.630|
86.171 1.793 84.378| 0.123 0.220 10.600
86.171 1.793 84.378| 0.112 0.200 9.650|
86.171 1.793 84.378 0.102 0.180 8.790|
86.171 1.793 84,378 0.092| 0.160| 7.930)
86.171 1.793 84.378 0.084 0.150| 7.240|
86.171 1,793 84.378 0.076 0.140| 6.550|
86.171 1,793 84.378 0.069 0.120| 5.950|
86.171 1.793 84.378 0.063 0.110| 5.430|
86.171 1.793 84.378 0.057 0.100| 4.910|
86.171 1.793 84.378 0.052 0.090| 4.480|
86.171 1.793 84.378 0.047 0.080| 4.050|
86.171 1.793 84.378 0.043 0.080| 3.710|
86.171 1.793 84.378 0.039| 0.070| 3.360|
86.171 1.793 84.378 0.036| 0.060| 3.100|
86.171 1.793 84.378 0.032| 0.060| 2.760|
86.171 1.793 84.378 0.029| 0.050| 2.500|
86.171 1,793 84.378 0.027| 0.050| 2.330|
86.171 1.793 84.378 0.024| 0.040| 2.070|
86.171 1.793 84.378 0.022| 0.040| 1.900|
86.171 1.793 84.378\ 0.020| 0.040| 1.720|
86.171 1.793 84.378 0.018| 0.030| 1,550
L 339216 702.10 2690.06| | 557.58| 659.01|
B/C 1.2
NPW 101.4
PIRR 11.8%
|
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Table: 12.10 C
Shah Kalim Dam Project
REDUCTION IN BENEFITS OF 10%

— Proect | Cash = Construction Period =2 Years
Cost Flow 10% Pr_gsent Worth
(Million (Million (Million Rupees)
Rupees) Rupees)
| RUETG00 P=90.828 -290.828 = °°25'5 Beneflits
0. 64.360 0.000
5000 305.525 -305.525 0.826 257
L= X 48.016 -360 0.000
/@'676 = 0.751 1.220 37.280
s g b4202 0.683 1110 44 960
/ﬁﬁg 1.630 74.279 0.621 1.010 47140
5909 /,,_1-930— 74.279 0.564 0.920 22.810
5909 //ifﬂ 74.279 0.513 0.840 38.940
L iy 74.279 0.467 0.760 SS¥AS0
76.618 1.630 74.988 0.424 0.690 32.490
75,805 1.630 75.175 0.386 0.630 29.650
75,992 1,630 75.362 0.350 0.570 26.950
77.179 1.630 75.549 0.319 0.520 24 620
77.366 1.630 75.736 0.290 0.470 22.440
50 [ 020 75.736 0.263 0.430 20.350
M 1690 75.924 0.239 0390 18.540
i B 112630 75.924 0.218 0.360 16.910
- 7iF oA | I 630 75.924 0.198 0.320 15.360
77.554 1.630 75.924 0.180 0.290 13.960
isc] [ 11630 75.924 0.164 0.270 12.720
o 1650 75.924 0.149 0.240 11.560
— 77.554] 1.630 75.924 0.135 0.220 10,470
77.554 ’/,_@33 75.924 0.123 0.200 9.540
554 1630 75.924 0.112 0.180 8.690
e I 1630 75.924 0.102 0.170 7.910
s 1630 75.924 0.092 0.150 7.130
= 71554 1.630 75.924 0.084 0.140 6.510
77.554 1,630 75.924 0.076 0.120 5.890
— 77.554 /’1._639 75.924 0.069 0.110 5.350
77 554 1.630| 75.924 0.063 0.100 4.890
A 1.82%0 75.924 0.057 0.090 4.420
— 77554 1.630 75.924 0.052 0.080 4030
77554 1.630 75.924 0.047 W
77.554 R 1650 75.924 0.043 0.070 3.330
77.554 1.630 75.924 0.039 0.060 3.020
—77s54]  1.630 75.924 0.036 0.060 2.790
77.554 1630] 75924 ‘ ~ 2480
77.554 1.630 75.924 . 2.250
77.554 1.630 75.924
77.554 1.630| 75.924
77.554 1.630] 75.924
77.554 —1.630 75.924
77.554 1.630 75.924
3052.94 661.55 2391.39
B/IC i1
NPW 63.2
PIRR 11.2%
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Table: 12.10p

Shah Kalim Dam Project

COST INCREASE AND REDY
CTION OF g
ENEFITS

/'—‘ Project Cash Con i
project stiuction Period = 2
genefits Gos Elow Present Worth =
(Million (oD (Million (Million Rupees)
Rupees) Rlipacs) Rlpees)
0000 270.127 -270.127
0.000 360.250 -360.250
49.646 1.793 47.853
65.834 1.793 64.041|
75.909 1.783 74116
75.909 1.793 74116
75.909 1.793 74.116
75.909 1.793 74.116
76.618 1.793 74.825
76.805 1.793 75.012 0.385 : j
76.992 1.793 75.199 e 29,650
—77.179] 1.793 75.386 tEfe 0630 26.950
71.366 1.793 75573 0.290 P 24520
//J_ngs_ 1.793 75.573 0.263 0.520 22 440
77,554 1793 75.761 0.239 2470 20350
155 1.793 75.761 0.218 2430 18:549
[ s 1.793 75.761 0.198 2‘32“ 18310
7. 504 1.793 75.761 o160 0-320 15,360
[ T 1793 75.761 0.164 0'290 g2y
st 1.793| 75.761| 0.149)| 0-270| 12.720
77 551 1.793| 75.761| 0.135) 0'24?)‘\ 11.560|
77.554 1.793 75.761| 0.123| 0'220l 1(;.470\
555 1.793 75.761] 0112 i Bg;gl
71554 1793 75.761| 0.102 0.180| 7'910J‘
77.554 1 .793j 75.761| 0.092 0.160| 7 130|
T 71554 1.793 75.761 0.084 0.150| 5510|
~ 11554 1.793 75.761 0.076| 0.140| 5.890|
71554 1.793 75.761 0.069| 0.120| 5.350)
77.554 1.793 75.761 0.063] 0.110] 4.890|
77.554 1.793 75.761 0.057| 0.100| 4.420)
77.554 1.793 75.761 0.052| 0.090| 4.030|
77.554 1.793| 75.761 0.047| 0.080| 3,650
77.554 1.793 75.761 0.043| 0.080| 3.330)
77.554 1.793 75.761 0.039| 0.070| 3.020|
77.554 1.793 75.761 0.036| 0.060| 2.790|
77.554 1,793 75.761 0.032] 0.060| 2.480|
77.554 1,793| 75.761 0.029| 0.050| 2.250|
77.554 1.793 75.761 0.027| 0.050) 2.090|
77.554 1703 75761 0.024 0.040| 1.860|
Tl R R T 0.022 . 1.710]
77.554 1793 75.761 0.020 1.5ﬂ
77.554 1793| 75761 0.018 . 1.400
BIC 11
NPW 35.5
PIRR 10.6%
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Tab|e-A1:ECONOMICS GROSS MARGINS - MAIZE
SHAH KALIM DAM PROJECT

Baso
Doscriptlon s Year YtaaYr01a rsl O'Y(::‘:ozlo’[)msz:u 3
Crop Gross Return
Kgq 486 716 812 870
Yield Rs/Kg 29.22 29.22 29.22 29.22
1 |rate = Rs 14200 | 20932 | 23736 | 25419
Sub Todads Kg 972 1433 1625 1740
By Produ Rs/Kg 2.76 2.76 2.76 2.76
2 [Rate = Rs 2683 3955 4484 4802
. rsoust; Tp(:-oductiO" Valte Rs 16882 | 24886 | 28221 [ 30222

Crop Production Expenses

Cultural Practices

i Rs/ Pass 207.00 207.00 207.00 207.00
1 S Rs 414 621 773 828
/w/ No 0 0 0 0
2 [Rete Rs/ Pass 0 0 0 0
Sub Total Rs 0 0 0 0
= Kg 12.0 12 12 12
5 |Fem Rs/Kg 16.56 16.56 16.56 16.56
Lw Rs 198.72 198.72 198.72 198.72
— Manure and Fertilizer
Urea Kg 5.0 9.1 10.3 11.0
4 |Rate Rs/Kg 81.80 81.80 81.80 81.80
Sub Total Rs 409 741 840 900
[ | DAP Kg 0.0 0.0 0.0 0.0
: P Rs/Kg 9543 | 9513 | 9513 | 9513
Sub Total Rs 0 0 0 0
= | K,SO,4 Kg 18.9 215 23.0 0.0
6 |Rate Rs/Kg 7875 | 7875 | 7875 | 7875
Sub Total Rs 1491.459 | 1691.319 | 1811.235| 0
R Kg 300 300 300 300
7 [Rate Rs/Kg 0.20 0.20 0.20 0.20
Sub Total Rs 59.4 59.4 59.4 59.4
Plant Protection Measures
Granules Kg 0 0 0 0
8 |Rate Rs/Kg 0 0 0 0
Sub Total Rs 0 0 0 0
Sprays No 0 1 1 1
g [|Area Sprayed % 0 20 23 24
Rate Rs/Spray | 299 299 299 299
Sub Total Rs 0 60 68 72
Labour Requirements 11.2 16.5 18.7 20.0
Hired Labour Mandays 34 4.9 5.6 6.0 |
10 |Rate Rs/Day 184 184 184 184
| [Sub Total Rs 617 909 1031 1104
Family Labour Mandays 7.8 11.5 131 14.0
1 |Rate Rs/Day 184 184 184 184
Sub Total Rs 1439 2121 2405 2576
Cost Summary Rs 4628 6402 7187 5738
Gross Margins Rs 12254 18484 21034 24484
Cost as % of GPV % 27 26 25 19
Cropped Area Acres 100 220 250 250
L_Total Value of Production | Rs. (Million)| 1.225 | 4.066 | 5259 | 6.121
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SHAH KALIM DAM PROJECT
Unit Base Years of development
Year Year1 | Year2
Crop G ar2 | Year3
///_1 rop Gross Return
K
MM,R /?( 0 9400 7650 9000
1 Rate S/IRg 2.76 2.76 2.76 276
sub Total Rs 0 14904 | 21114 | 24840
2 |Rate Rs/Kg 0.00 0.00 0.00 0.00
Sub Total Rs 0 0 0 0
—ross Production Value Rs 0 14904 | 21114 | 24840
//%op Production Expenses
/Wﬂgw——/ No 0.0 2.5 26 3.0
IR — Rs/ Pass | 207.00 | 207.00 | 207.00 207.00
Sub Total Rs 0 518 528 621
// .
planking No 0 0 0
2 |Rate Rs/ Pass 0 0 0 0
Sub Total Rs 0 0 0
et SRl B e
_s_egq,,/,,ﬁi_——_ﬂ‘l_ 30 | 30 | 30
3 |Rate Rs/Kg 14.72 14.72 14.72 14.72
Sub Total Rs A6 | 4416 | 4416 | 4416
= g
Manure and Fertilizer
Urea Kg 0.0 00 0.0 0.0
4 |Rate Rs/Kg 81.80 81.80 81.80 81.80
Sub Total Rs 0 0 0 0
DAP Kg 0.0 0.0 0.0 0.0
5 |Rate Rs/Kg 95.13 95.13 95.13 95.13
Sub Total Rs 0 0 0 0
K,SO4 Kg 13.2 18.7 22.0 0.0
DR, s A ——— L &2 L ——
6 |Rate Rs/Kg ~a75 | 785 | 7875 78.75
Sub Total Rs 1039.492 | 1472.613 | 1732480 L ©® |
FYM Kg 0 300 300 300
7 |Rate Rs/Kg o Lo | om | 00
Sub Total RS S g L =e
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1 jo.A.2-ECONOMIC GROSS MARGINS -
16 SHAH KALIM DAM PROJECT Pdotcer

m B |
%W g Y 0 ‘ 0 0
Rs/Kg D 0 \
e 0 0
e G B R D
W(No 0 \ 0 0 0
W % D [ 23 24
g R}te/—'—““iy Spray 299 299 299 1 299
iR 00} o
ﬁw’ 0.0 9.0 128 | 150
MWﬂandays 0.0 2.7 3.8 45
| o e S Rs/Day 184 | 184 | 184 184
e Rs 0 | 497 | 704 §28
/fwﬂ/ Mandays 0.0 6.3 \ 8.9 \ 10.5
e Rs/Day 184 184 \‘ 184 | 184
S Rs 0 1159 1642 | 1932
@/ Rs 1481 4147 | 5107 \\ 3882
o5 Margins Rs 1481 | 10757 | 16007 | 20958
Cost as % of GPV % e T e | 1®
cropped Area A CIESE| 0 48 \ 60 \ 60
Total Value of production |Rs. (Million) 0.000 0.516 \ 0.960 \ 1.257
|

134

CamScanner


https://v3.camscanner.com/user/download

omiC GROSS MARGINS - K. VEG.

LIM DAM PROJECT
Base Years of development
Year Year1 | Year2 | Year3
crop Gross Return
0 4080 5780 6800

16.56 16.56 16.56 16.56

0 67565 95717 | 112608
0 0 0 0
0 0 0 0
0 0 0 0
0 67565 95717 | 112608

op production Expenses

//
/’io’_‘_ 0.0 3.0 34 4.0
/&&L 207 207 207 207
/Bf————* 0 621 704 828
No 0 0 0 0
Rs/ Pass 0 0 0 0
P'/L}_S—-«—’-“ 0 0 0 0
0.00 12 12 12

»———B‘ﬂ\i’ 0 198.72 19672 198.72

/
//_,———-__35._/
o Ka 0 13 18 21
/’/ __’——-—'—‘____—
Rs/KQ 81.80 81.80 81.80 81.80
Rs 0 1031 1460 1718
Ka 0 6 9 10
Rs/Kg 95.13 9513 95.13 95.13
Rs 0 571 809 951
Kg 0 48 56 0
Rs/Kg 78.75 78.75 78.75 78.75
— Rs 0 3748.47 4409.964 0
Sub Total __—T~ 0 300 300 300
Rs/Kg 0.20 0.20 0.20 0.20
g Rate R 0 59.4 504 59.4
Sub Total 2 .5__,,./__,._'———- : et
[ 1 =)
Frant protection Me21T=> — [ Somn e
[Granules __——1 ,,—5,9,—/.——»8’—— ——*%” o | ERSOES
g |Rate __—| [ RslKg L —riesiowa o (SRS
SwTosl —Fe [ 0o e
= 3 No 0 3 3 3
S —o | 0 T e [ 1s
Area Sprayed | % == 45 | & ]
9 [Rate Rs/ Spray _/gg9,‘___2'9_9‘__ 299 299
Sub Totd Ry [y 572 | 608 |
Labour chuircmcnts 0.0 24.0 34.0 40.0
] ) — | Mandays 0.0 7.2 10.2 12.0
Hired Labour ,,LJ—’//——//
e Rs/D 184 184 184 184
10 |[Rate - Rs/Day
0 Rs 0 1325 1877 2208
Sub Total [—est o
N our Manday 0.0 16.8 23.8 28.0
Family Labou andays
e — Rs/Day 184 184 184 184
11 |Rate e Rs/Day =
Sub Total Rs 0 3091 4379 51
Cost Summary Rs 0 11049 14468 11788
//—//’/
Gross Margins Rs 0 56516 81248 100820
[ St /,////
Cost as % of GPV % 0 16 15 10
—__/",//_/—,///
Acres 0 80 100 _‘JEE’

Cropped Area e
125 | 10.082

_T____/_,_’d_ St
otal Value of Production |Rs (Million) 0.000 4521 Bl
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ONOMIC GROSS MARGINS - SUGARCANE
SHAH KALIM DAM PROJECT

Base Years of development
Year Year1 [ Year2 [ Yoar3
Crop Gross Return
K 0 12600 17850
. 2100
Rs/K 5.75 575 575 5 750
Rs 0 72450 102638 | 120750
K 0 2520 3570 4200
Rs/K 276 | 276 276 2.76
Rs 0 6955 9853 11592
n value Rs 0 79405 | 112491 | 132342
Mop Production Expenses
m
Cuﬂ'i,/-”" No 0.0 3.0 Y 7
/‘ ploughind® —— | Rs/Pass | 207 207 207 207
= g 621 704 | 1035
! Sub Tota| No 0 0 0 0
_—[plankind _——" Rs/ Pass 0 0 0 5
2 M Rs 0 0 0 0
Sub Tol2 K 0 3200 | 3200 | 3200
—[seed _—— | RslKg 5.52 5.5 552 o
Rate Rs 0 17664
3 e Totl 17664 | 17664
= nd Fertilizer 56
’/\%‘g«/””’ Relka | 8160 | 8180 | 8180 | 8160
4 M 0
EJPEEL./ Rs = 15070 2225 2617
—[DAP Ko Y 0
D e [ RS /KD 9513 | 9513 | 9513 | 9513
5 [Rate _———] 5
Rs 0 0 0
Sub Total
—1K,S04 Kg 0 54 63 0
= Rs/K 7875 | 7875 | 7875 | 7875
2 %ﬁg—ﬁg”’/ Rs 0 4217.028 | 4961.21 0
/'F'W'// — Kg 0 300 300 300
7 ?!3@-’/ Rs/K 0.20 0.20 0.20 0.20
Rate
Sub Total Rs 0 59.4 59.4 59.4
plant protection Measures
i gﬂe_sd/___&,_ 0 0 0 0
8 Rate RS/KQ 0 0 0 0
Sub Total Rs 0 0 0 0
Spays 0 0 1 1 1
AeaSprayed | % 0 45 64 75
9 [Rate Rs/ Spra 299 299 299 299
RECEEBSET y
@M’_’_— Rs 0 135 191 224
Labour Requirements 0.0 48.0 68.0 80.0
QHRequIBMEs s e
Hired Labour Mandays 0.0 14.4 20.4 24.0
10 |Rate | Rs/Day | 184 184 184 184
R
Sub Total Rs 0 2650 3754 4416
Family Labour Mandays 0.0 336 476 56.0
11 [Rate Rs/Day 184 184 184 184
Sub Total Rs 0 6182 8758 10304
Cost Summary Rs 0 33098 | 38316 | 36320
EEAee
Gross Margins Rs 0 46307 | 74175 | 96022
Cost as % of GPV % 0 42 150 27
L = L
Cropped Area Acres 0 120 150 150
Tl Valuelof Production |[e (willion)|| 00000 | 5:5574 || NAtH26H|SAE-
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Table-A.5: ECONOMIC GROSS

MARG
SHAH KAL INS - wi
IM DAM PROJECT EAT
5. No. Description Unit
Crop Gross Return
Yield Kg
445
1 |Rate Rs/Kgﬁ$EW\
Sub Total L 4199 74160 [ aqoe e
ub 1o Rs 18688 4199 [ 4199
By Products 33932 | anori— .99
o Kg das 2 | 40284 [ 4095
Rate Rs/ 808 | gsg |
2 s/Kg 276 | 276 T——| 1050
Sub Total Rs 1228 *7236\& 235
Gross Production Value Rs —ng? = 0 [_& 2898
62
Ces PrarnT 42931 | 46903
P Froduction Expenses
Cultural Practices =] S
Ploughings No 2.0 T:
1 |Rate Rs/ Pass 207 207 317 4.0
Sub Tolal Rs 207 20
: 414|621 2
Planking No 0 5 756 828
2 Rate Rs/ Pass 0 0 0 0
Sub Total Rs 0 . 0 0
Seed Kq 20 0 0
40 40
SES (Rats RsiKg | 2392 | 2382 [ 2 3
Sub Total R 392 | 2392
s 9568 | 956.8 | 9568 | 9568
Manure and Fertilizer : :
Urea Kg 9
17 20 22
US| RAtS Rs/Ka | 8180 | 8180 | 8780 | 8180
Sub Total Rs 763 | 1385 | 1644 [ 1799
DAR Kg 5 0 0 5
5 |Rate Rs/Kg 9513 | 9513 [ 9513 | 9513
Sub Total Rs 887 0 i) )
K,SOj4 Kag 23 29 3 g
6 |Rate Rs/Kg 7875 | 7875 | 7875 [ 7875
Sub Total Rs 2605.779 | 3093.556 | 3386.222 0
FYM Kg 0 200 250 300
7 |Rate Rs/Kg 0.20 0.20 0.20 0.20
Sub Total Rs 0 39.6 49.5 59.4
Plant Protection Measures
Granules Kg 0 0 0 0
8 |Rate Rs/Kg 0 0 0 0
Sub Total Rs 0 0 0 0
Sprays No 0 1 1 1
9 Area Sprayed % 0 45 64 75
Rate Rs/ Spray 299 299 299 299
Sub Total Rs 0 135 191 224
Labour Requirements 8.5 15.4 18.3 20.0
Hired Labour Mandays 2.5 4.6 515 6.0
10 [Rate Rs/Day 184 184 184 184
Sub Total Rs 468 850 1009 1104
Family Labour Mandays 5.9 10.8 12.8 14.0
11 |Rale Rs/Day | 184 184 184 184
Sub Total Rs 1092 | 1982 | 2353 | 2676
Cost Summary Rs 7186 9062 10345 7548
Gross Margins Rs 12730 | 27100 | 32586 | 39445
Pl T
Cost as % of GPV % 36 25 24 1S
T =
Cropped Area Acres 300 a0 S 20
PGt B
- 13.806
Total Value of Production |Rs. (Million) 3.819 9,214 11.405 3
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Table-A.6: ECONOMIC GROSS MARGINS - R.VEGE (Onion)
SHAH KALIM DAM PROJECT

s. No. Description Unit Base Years of development
Year | Year1 | Year2 [ Year3
Crop Gross Return
Yield Kg 0 2400 3400 4000
1 |Rale Rs/Kg 36.80 36.80 36.80 36.80
Sub Total Rs 0 88320 | 125120 | 147200
By Products Kg 0 [0} 0 0
2 [Rate Rs/Kg 0.00 0.00 0.00 0.00
Sub Total Rs 0 0 0 0
Gross Production Value Rs 0 88320 125120 | 147200

Crop Production Expe

nses

Cultural Practices
Ploughings No 0.0 3.0 34 4.0
1 |Rate Rs/ Pass 207 207 207 207
Sub Total Rs 0 621 704 828
Planking No 0 0 0 0
2 |Rate Rs/ Pass 0 0 0 0
Sub Tolal Rs 0 0 0 0
Seed Grams 0 0 0 0
3 |Rate Rs/Ki 404.80 404.80 404.80 404.80
9
Sub Total Rs 0 0 0 0
Manure and Fertilizer
Urea Kg 0 11 16 19
4 |Rate Rs/Kg 81.80 81.80 81.80 81.80
Sub Total Rs 0 932 1321 1554
DAP Kg 0 5 8 9
5 |Rate Rs/Kg 95.13 95.13 95.13 95.13
Sub Total Rs 0 514 728 856
K,SO4 kg | 26 a7 43 0
6 [Rate Rs/lKg | 7875 78.75 78.75 78.75
Sub Total Rs [ 2031.733 | 2878.289 | 3386.222 0
FYM Kg 0 200 250 300
7 [Rate Rs/Kg 0.20 0.20 0.20 0.20
[Sub Total Rs 0 39.6 49.5 59.4
Plant Protection Measures
[Granules Kg | O 0 0 0
8 [Rate Rs/Kg | 0O 0 0 0
Sub Total Rs 0 0 0 0
Sprays No 0 1 1 1
Area Sprayed % 0 45 64 75
9 IRae Rs/Spray | 299 299 299 209
[Sub Total Rs 0 135 191 224
Labour Requirements 0.0 204 28.9 340
[Hired Labour Mandays 0.0 6.1 8.7 10.2
10 [Rate Rs/Day 184 184 | 184 184
[Sub Total Rs [ o [ 1126 | 1595 1877
[Family Labour Mandays | 00 | 143 | 202 238
11 [Rate ReDay | 184 | 184 [ 184 184
[Sub Total Rs 0 | 2628 3722 4379
Cost Summary Rs 2032 8873 11697 9778
Gross Margins Rs -2032 79447 113423 | 137422
Cost as % of GPV % 0 10 9 7
Cropped Area Acres 0 80 100 100
Total Value of Production |Rs. (Million) 0.000 6.356 11.342 13.742
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\IIC GROSS MARGINS - ORCHARD
SHAH KALIM DAM PROJECT S(Plums)

Base Y
Unit ears of develo
Year Year 1 Year 2 m:::r 3
Crop Gross Return
Kg 0 2880 4080
Reikg | 2300 | 2300 | 2300 T eae
Rs 0 66240 | 93840 | 110400
Kg 0 0 0 0
Rs/Kg 0.00 0.00 0.00
Rs 0 0 0 0'80
- Rs 0 66240 | 93840 | 110400
/"’C‘rop production Expenses
No 0 2 2 2
Rs/ Pass 207 207 207 207
s .| 0 414 414 414
No 0 0 0 0
Rs/ Pass 0 0 0 0
Rs 0 0 0 0
Grams 0 100 100 0
Rs/Kg 404.80 | 404.80 | 404.80 | 404.80
Rs 0 4048 | 40.48 0
d Fertilizer
manure an Kg 0 24 34 40
Urea Rs/Kg 81.80 81.80 81.80 81.80
4 |Rate Rs 0 1963 2781 3272
= supTotdl _———¢g | 48 9 13 15
DAP Rs/Kg 9513 | 9513 | 9513 | 9513
5 |Rate Rs 4566 856 1213 | 1427
supTotal _————— = [ 48 68 80 0
—[K,SO Ke
e Rs/Kg 7875 | 7875 | 7875 | 7875
6 |Rate Rs 4779.969 | 5354.96 | 6209.95 | 000
s — 1o 200 250 300
FYM Rs/Kg 0.20 020 0.20 020
7 |Rate Rs 0 39.6 495 59.4
sub Total
t Protection Measures =
Plan /ﬂmﬁj""}o 0 0
[ Granules Rs/Kg 0 0 0 0
g |Rate 0 0 0 0
BEeew | R e R
Sprays L o/? 0 60 85 ;gg
e
9 Area Spray Rs/ Spray 299 299 299 =5
Rate 0 359 508 | 9=
| rs L) s g
Sub Total 432 612 72.0
Labour Requirements __,,,_——————%%'—"73’0"—’1'{3’4' 216
Hired Labour M;r;gayys 184 184 184 184
(DF | Rate et s |l el L SR
Sub Total _,,Ri_—a———oofo"-—'-aﬁ’ — 428 | 504
Family Labour Mandays A 184 184 184
11 |Rate Rs/Day = ss64 | 7883 | | 9274 ]
Sub Total | Rs L ————"[ jose7 | 19018
R | e | 2 L ——
Cost Summary 2 o (vl G 350
| 71
, 346 | 49264 e
Gross Margins Rs R S|
- e | = 2Ol
Cost as % of GPV % ///2'0"’ 20
o P
16 L
Cropped Area Acres ——"3”/’—1’4’25” 1.828
EEets !
e 0.788 :
Total Value of Production |Rs. (Million) L__(_)_O_O_O_—L_,_——-—L___—-—-L___-———

T
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Table 12.11
SHAHKALEEM pam
DISTRICT NOWSHERA

SUMMARY OF COST
S No. Description Amount
Rs.(Million)
A |PRELIMINARIES
i |Land acquisition and trees and in built area

30.00

i. |Relocation of Power Line out of Reservoir. 5.00

Sub Total A 35.00

[ B |WORKS

i. |Dam Embankment 213 46

ii. [Spillway & Spill Channel 189.60

[ [ iii. [Intake & Outlets Structure 13.40
iv. |Electrification Dam Embankment 2.02

v. |lrrigation System 38.42

vi |Construction of Inspection Hut /Sub Engineer Office 1.65

vii |Relocation of existing Shingle Track out of Reservoir 35.53

Sub Total B 494.08

C |GENERAL
. |Consultancy Charges for construction supervision as per 34.00
' |actual Bid +Escalation

il (‘Escalation on specified material & labour (6.5%) 32.12
| Sub Total C 66.12

Grand Total A+B+C 595.200
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Table: 1213 A
Economic and Financial Prices

Output
- (Rupees
/1;/’—:" L F'"ancia:
& Knarif
B e Kg 2922 1270
1/ yaize Stk Kg 2.8 3.00
2 Kg 28 '
= W = 3.00
(W Kg 16.6 18.00
{ K Pulses 9 46.0 50.00
L= < Oilseeds Kg il 53,85
— By product Kg 1.8 2,00
{sugarcane Kg 5.8 605
oy product '}:9 238 3.00
0 | Wheal B b 41.99 2375
1/1Wheal Straw Kg 2.8 300
| W_Kg 36.8 40.00
—3  |onion Kg 202 22.00
g@:’/ Kg 230 2500
nputs (Seed)
(Rupees)
::1:’:’:’_—’7 Unit Economic | Financial
— TMeze Kg 16.6 18.00
—>  |K.Fodder Kg 14.7 16.00
— K. Vegetables Kg 121.4 132.00
—% |K.Pulses Kg 50.6 55.00
—5 |K.Oilseeds Kg 55.2 60.00
—  |Sugarcane Ka 55 5.00
—7  [Wheat Ka 239 26.00
[R-Vegetables Kg 151.8 165.00
9 |Onion Kg 404.8 440,00
10 |Orchards Plant 20.2 22.00
Fertilizers
11 |Nitrogen Kg 81.8 47.83
12 |Phosphale Kg 95.1 134.78
13 |Potash Kg 78.7 108.00
14 |FYM Kg 0.2 0.22
Chemicals
15 |Pesticides Per Spray 299.0 325.00
16 |Granules 414.0 450.00
17 |Sprays 322.0 350.00

Source: 1. Consultant's Economic Survey

2 Burue of Statistics, P& D Department Government of Khyber
Pakhtunkhwa - Nowshera
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Table: 1214 B

nd Financial Prices

conomic 2
2 Output
pour
/\% Per Day 184.0 200.00
/V/ Per Day 184.0 550100
ily i

} W Per Day 276.0 -
A feat e i 300,00

5 rvesting Per Day 276.0 300.00
/W Per Hour 276
% wheat threshing 0 300.00
- [
L Marketing Charges
/ ckil‘lg Charges

P2 Per Bag 50.6 5

}W Per Crate 10.1 11.00
/9/ Frut Basket Per Basket 20.2 22.00
% Vegetable Baskel Per Basket 202 2200
/1/ Transportaﬁon =
/ZW 100Kg | 4232 460.00
7 o s | 100 | 0
| [Loadinglunioadnd 100Kg 5.5 5.00
S project Area- Nowshera 100Kg | 138 | 75100
/16” Nowshera- project Area 100Kg .ﬂ____ﬂ
L= k

17 Loading/unloadmg [,,1%__&_ 15.00
E g ultant's Economic Survey
El b cs, P&D Department Government of Khyber

2. Burue of Statisti
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Annex- | (DRO Performa
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SHAH KALEEM DAM PROJECT

d acquisition

| ;LH [

71 Acres(560 kanals)

Rs.52173
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. Decision on IEE

P , roponent: - Director,

'Je, Lddress of P | Small Dams Organization
7 Irrigation Departrnent, 58-E-1
| Canal road University Town
' Peshawar,

Ph: 091-5844673
Fax: O91~S844673

ject. ' The Shah Kalee
cription of proje oo R,

pee Shah Kaleem
i locally known
The life of the
to be more t
will have gro
AF. The wat
devisor can
600 acres.

m  Dam s
€ constructed on
Khawar which is
as Pitao Khwar.
Dam is estimated
han 30 years. It
SS storage of 646
er from the Dam
cater for irrigating

| oot The project is located in
LOCJﬁO“ CHPIRIEES " District Nowshera,

~ 04/06/2009
& of filing of TEE.

pat EPA (Diary No.1971)

ful review, the Envjronmental Protection Agency, Govt. of
u ’ !

C'ded I‘ dCCo dl appuoval OI tl\e II |tia| EnViIOlllllenfal

tion for Shah Kaleem 'Dam, District Nowshera, in line with the
inatio . .
Exam"n issued by Pak. EPA and IEE/EIA Regulations, 2000 subject
quidelines A

to the following terms & conditions:-

a) The proponent will 'adopt aIII precautionary anq mitiga.tory mezsur’es
identified in IEE report as well as any un-anticipated impacts during
the construction and operation phase of project. ro

b) Proper mitigation measurés should be a.dopted to ;?llro
'p;!:rirlnary schools (one Boys, one Girls) and Pitao payan village.

compensated through m

‘ erl
C) Tube well & irrigation land should be protected or properly
E Etual ~agreement with owners if any

ceur.
i © i | i should be solved through
d) Grave yard & electric poles issues
’ PDA.
constitution with local people of area and WA 2
; cted.
&) Present right of way of irrigation should be prote
f)

i to this Agency
Land compensation agreement should be provided to

i
e Lo s
My—activities o the Site.

~ hould be planed
8) To minimize erosion, afforestation programme s

: oposed dam.
and i"“D'ernented in the catchments area of the prop
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1 r0ad should be provided to the people of the area.
e

(8
Alterm?

¢ shall be liable for correctness and validity of the

i e PO oﬂi‘pp”ed by the environmental consultant,
g informatloﬂ ¢ shall be liable for compliance of Sections 13, 14, 17 and
. A prOpoﬂeIA Regulations, 2000, regarding approval, confirmation of
7 g of [EE/E ontry, inspections and monitoring.
Com?“?r;izlval is accorded only for the construction phase of the
This 2

3 et The p-roponent will obtain approval for operation of the project
ro)¢ dance with the Sectlon 13 (2) (b) and Section 18 of the
o acc® o
gE/EIA Regulations, 2000.
I

change | _
hall be commenced after obtaining the approval.

n the approyved |project shall be communicated to EPA,

AnY
wrp and s

This apProY ,
ditions mentioned above is/are not complied with.
con ; :

This approvai does not absolve the proponent of the duty to obtain any

learance that may be required i
~ other apprOVa| or C i Y o} under any law in

al shall be treated as null and void if all or any of the
10.

11.

force. : o8By

2, ThereisnoO legal case pending in the courts against the project.
12.

3, In _f(ercise ‘of the power! under Section 12 of the Pakistan

Emﬂiohmental lProtecpon ActL 1997, the undersigned is pleased to

appﬁove the IEE of Shah Kal

em bam with- above mentioned terms
and fconditions. .

Dated: Peshawar L/ - 02 -2010
) Tracking/File.No.EPA/IEE/S-K-Dam/ 38 7.

DIRECTOR GENERAL
EPA, NWFP.

3™ Floor, SDU Building,
Khyber Road
Peshawar.

161.
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CamScanner

= — —
Detailed Calculations
Shingle Gravel Road
DESIGN SHEET NO. 1
Design Period is taken 10 years Minimum Design CBR of Subgrade in % 27
LAYER Wt 18 R % Zr So Delta "PSI" Mr "PSI"
Shingle Gravel 2,407,692 90.00 -1.282 0.45 ot/ 45,000
LAYER Layer Coefficient (a) Min. Thickness Provided Structural No

(linch) mm Actual

Shingle Gravel 0.41 150.00 1.02

TOTAL SN PROVIDED 2.82

SN required 2.70

SN provided 2.82

Hence Design is OK
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Detailed Calculations

NDARD AXLE LOADS
DESIGN EQUIVALENT STA \E E\\\\J
j‘\\ Type -2 Total
EEDR P e Yearly ESAL
L e
| ol SO
Yearly ESALS \\\E\\\\J\\J\\ CUMULATIV
SALS
Year, DAMAGING FACTORS ﬁﬂwmﬂu DAMAGING FACTORS TOTAL TOTAL EE
Lo
PROJECTEDAADT| ——— =7 LOADED TOTAL ESALS
X 365 EMPTY LOADED EMPTY
EMPTY LOADED 2 A 0%
20% 80% 20% 80% 20% ——
e 7 ESALS S
0.043 4.956 0.881 0.881
! R o oo T
\&ﬂn‘ﬂﬂm\‘%\mmﬂm\wm\l 84,189 14,834 59,337 15,464 349,869 365,333 365,333
\Mﬁ:\qlllﬂw\dl\l\‘m\mm\l 307,964 89,241 15,724 62.897 16,392 370,861 387,253 752,587
GE LB ey (eSS e [ 0,489 1163,075
2018 82,335 708 326,442 04,595 16,668 66,671 17,376 393,113 410, LEAE
2019 87,275 751 346,028 100,271 17,668 70,671 18,418 416,699 435,118 N.o%.ﬂ :
| e | | aesozs | 100271 L ——— o] S 000 R | T416,699° |T aes
(z0200 || 92512 796 366,790 106,287 18,728 74,911 19,523 441,701 461,225 1059,
2021 98,062 843 388,798 112,665 19,851 79,406 20,695 468,204 488,898 2,548,316
[EECRRN enieh 7 = - — :
2022 103,946 894 412,125 119,424 21,043 84,170 21,037 496,296 518,232 3,066,548
S 12 o T
2023 110,183 948 436,853 126,590 22,305 89,221 23,253 526,074 549,326 3,615,875
[ ][ TS e B ey | 5493260 L [Lne.miRe 2
2024 116,794 1,004 463,064 134,185 23,643 94,574 24,648 557,638 582,286 4,198,160
[ A || e |Leeesis
2025 123,801 1,065 490,848 142,236 25,062 100,248 26,127 591,096 617,223 4,815,383
TOTAL | 985,861 8,305 3,829,445 1,109,684 195,526 782,106 203,833 4,611,551 4,815,383
TOTAL DESIGN LIFE ESALS OF 10 YEARS=W18= 4,815,383
50% OF THE ESAL FOR DIRECTIONAL DISTRIBUTION = 2,407,692
100% OF THE ESAL FOR LANE DISTRIBUTION = 2,407,692
TOTAL 18-kip ESALS =W18 = 2,407,692 i
OR
2.41 Million L

E——————
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PROJECTED ANNUAL AVERAG

Detalled Calculations

£ DAILY TRAFFIC P

TABLE No. 10

TOTAL DAILY
TRAFFIC VOLUME

-1
Small Trolly Plck up Type
YEAR cycle Motor Cyclo
2014
GROWTH RATE (AGCR) %
2015
CONSTRUCTION PERIOD
2016
CONSTRUCTION PERIOD
GENERATED / DIVERTED TRAFFIC %
B e R )
2016
BASE YEAR
2017 1239 2323 539
2018 1313 2462 571 2 226 259 716 634
\\\\\\\||ll|l . —
2019 1392 2610 606 239 275 758 672 6365
| e e
2020 1475 2766 642 253 291 B804 712 6687
\r\l\llll
2021 1564 2932 680 269 309 852 765 6029
. — I\\\“\l\\
2022 1658 3108 721 285 427 903 800 6390
‘\\\\\:I\I\\I\I\\I\l\\l
2023 1757 | 3295 765 302 347 958 848 6774
2024 1862 3492 810 320 368 1015 899 7180
. -
2025 1974 3702 859 338 390 1076 953 7611
TOTAL VEHICLES AFTER 10 YEARS DESIGN LIFE 18054 33063 7056 3102 3564 8718 27893 69603

NOTE:
THE TRAFFIC GROWTH RAT

+ 20% FOR DIVERTED | GENERATED TRAFFIC HAS BEEEN ADDED |

E HAS BEEN ADOPTED AS 6% FOR EACH YEAR THR!

N MAIN TRAFFIC OF BASE YEAR.

.THE STRETCH FOR PAVEMENT HAS INCLUDED FOLLOWING DIRECTIONS (BOTH)

PROJECTED ANNUAL AVERAGE DAILY TRAFFIC

= AADT x (1+GROWTH RATE | 100)

NUMBER OF YEARS

OUGHOUT THE DESIGN LIFE (10 YEARS) AS PER JICA AND

ROAD NOTE - 31 RECOMMENDATIONS.
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Calculations

petailed
ANNUAL AVERAGE DAILY TRAFFIC AADT
TABLE No. 9
DIRECTION: BOTH
TOTAL DAILY .
TRAFFIC Type -
DAY/DATE cycle Motor Cycle Car VOLUME
,900
CSV FOR AUGUST 0,80
WDMF FOR FRIDAY 1,010096

Friday 15/08/2014

WDMF FOR SATURDAY

Saturday 16/08/2014

WDMF FOR SUNDAY

Sunday 17/08/2014

1.031786

0.992005

WDMF FOR MONDAY
0.99278

Monday 18/08

T
WDMF FOR WEDNESDAY 0.988835
Wednesday 20/08/2014 828 1534 308 119 _ 114 ﬁ 379 ~ 265 _
209
WDMF FOR THURSDAY 0.978315
Thursday 21/08/2014 821 1534
354 121 120
385 265 ‘ 213
ANNUAL AVERAGE DAILY TRAFFIC
AADT 841 1578 366 145
166 459 292 262

NOTE:

+ REFER TABLE NO. 2 ADT

+ FORMULA FOR AADT

AADT = ADT X WOMF + CSV

CamScanner
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Detailed Calculations

AVERAGE DAILY TRAFFIC (ADT)

DIRECTION: BOTH TABLE No. 8
TOTAL DAILY

DAY/DATE cycle Motor Cycle Car Small Trolly Pick up TRAFFIC

VOLUME
Friday 04/02/2011 809 1459 333 146 183 2930
Saturday 05/02/2011 754 1356 328 132 169 2739
Sunday 06/02/2011 715 1424 344 139 165 2787
Monday 07/02/2011 735 1305 346 135 196 2717
Tuesday 08/02/2011 774 1581 347 138 116 2956
Wednesday 09/02/2011 754 1396 280 108 104 2642
Thursday 10/02/2011 755 1411 326 111 110 2713
A o TRARHIC 757 1419 329 130 149 2783

NOTE:

+ REFERTABLENO.1 TO TAS
+ FORMULA FOR ADT

ADT = (+FRIDAY+SATU RDAY+SUNDA

LE NO. 7 FOR DAILY TRAFFIC COUNT

<¢IO7.Dn&fﬂcmw0><+‘>\m02mm0)<+.ﬂlcmw0>5 +7
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CamScanner

CO-EFFICIENTS OF MONTHLY SEASONAL VARIATIONS (CSV) s TG
STATION| JAN FEB | MARCH | APRIL | MAY | JUNE JULY AUG SEPT OCT NOV DEC
1.000 0.949 0.968 1.015 1.098 1.007 1.028 1.044 1.068 0.985 0.961 0.944 0.932
2000 | 0929 | 0953 | 1.025 1152 | 0899 | 1.038 1.077 1.039 1.019 0.990 0.975 0.906
3000 | 0992 | 0997 | 1.011 1.045 | 1.007 1.009 1.024 0.988 0.998 0.972 0.975 0.982
4000 | 0997 | 1.031 1.073 1.034 1.021 0976 | 0.995 0.952 0.922 0.955 1.035 1.011
5000 | 0.988 1.007 1.052 1.061 0973 | 0972 | 0975 0.933 1.009 0.996 1.028 1.007
6000 | 1.037 | 1.010 1.037 1048 | 0975 | 0954 | 0954 0.901 0.932 1.027 1.076 1.048
7000 | 1.026 | 1016 | 0.974 1.000 | 0.986 1.029 1.016 0.920 0.926 1.014 1.056 1.041
8.000 | 1.041 1.056 1.042 1.010 | 0965 | 0980 | 0.941 0.988 | 0.976 0.958 1.009 1.037
9.000 | 0.981 0.956 | 0.981 1.034 | 0937 | 00946 1.053 1.016 1.089 1.048 1.005 0.947
10.000 | 0745 | 0745 | 0.745 0745 | 0745 | 0745 | 0745 0.745 0.745 0.745 0.745 0.745
11.000 | 0.908 | 0.871 0.946 1.096 | 0.931 1.102 1.204 0.945 1.098 1.012 1.023 0.865
12.000 | 0977 | 0978 | 0982 1.040 | 0.755 1.024 1.000 1.022 1.009 1.018 1.011 0.984
13.000 | 0977 | 0980 [ 1.008 1.047 | 0.942 1.040 1.006 1.038 1.005 1.010 0.998 0.973
14.000 | 0999 | 0993 | 0.926 1.003 1.032 1.058 1.033 0.944 0.976 1.031 1.019 0.988
15.000 | 0999 | 1.000 | 1.006 1.030 | 0.981 1.007 1.005 0.997 0.989 0.995 0.997 0.992
16.000 | 1.078 | 1.053 | 1.010 1036 | 0.982 | 0.900 0.969 0.993 1.000 1.033 1.000 1.045
17.000 | 1.004 | 1.080 1.044 1.061 0.990 0.972 0.887 0.847 0.900 1.044 0.991 1.079
ﬂﬂwwﬁ%ﬂ AoMmﬂ / w.,%w ” w.wmw | m.wmw NAMNM .w.wwm 1.146 1.123 1.090 0929 | 0877 | 0.897
20000 | 0ost | oss1 | oseo | tosa | ooe A.SW 0986 | 0946 | 0925 | 0987 | 1047 | 1076 |
/ 7<mqvmm/ 0.984 / 0.993 / o. 999 / ._. 032 ’ oA 94 . e - — _ e g 0.992 N — \
. 4 8 4 .945 0.990 1.000 0.900 0.980 * 0.990 ‘ 0.990 \ 0.980 \

Refer Table:8.2 Page 51 , Traffic Factors for Pakistan - Il ,Published by NTRC in 1990



https://v3.camscanner.com/user/download

Detailed Calculations

TRAFFIC COUNT RECORD

DAY / DATE: Friday 15/08/2013
DIRECTION: BOTH
TIME cycle Motor Cycle Car Small Trolly Pick up
j 06:00-07:00 \ 82 \ 82 15 11 9
ﬁ 07:00-08:00 \ 35 \ 75 17 9 5
| os:00-05:00 | o \ 85 21 7 47
j 09:00-10:00 \ 75 * 125 21 11 31
[ 10:00-11:00 | & \ 145 19 9 7
ﬁ:”oogmuoo \ 57 \ 158 19 8 10
ﬁ 12:00-13:00 \ 45 \ 187 91 27 31
13:00-14:00 36 145 34 12 7
14:00-15:00 100 125 29 21 8
15:00-16:00 87 118 23 11 9
16:00-17:00 78 150 25 12 13
17:00-18:00 65 64 19 8 - L
TOTAL 809 1459 333 P o g
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Detailed Calculations

TRAFFIC COUNT RECORD

DAY | DATE: Sunday 17/08/2013
DIRECTION:
Table No. 3
TIME cycle Motor Cycle Car Small Trolly Pick up

06:00-07:00 65 92 23 15 6
07:00-08:00 45 81 21 6 3
08:00-09:00 51 150 19 9 39
09:00-10:00 55 125 31 11 29
10:00-11:00 58 156 35 9 8
11:00-12:00 57 135 39 5 11
12:00-13:00 35 145 55 23 29
13:00-14:00 29 125 35 12 8
14:00-15:00 88 129 29 17 9
15:00-16:00 78 113 15 18 7
16:00-17:00 89 98 25 g9 11
17:00-18:00 65 75 17 5 5

” TOTAL 715 1424 344 139 165
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Detailed Calculations

TRAFFIC COUNT RECORD

DAY / DATE: Monday 18/08/2013
DIRECTION:
Table No. 4
TIME cycle Motor Cycle Car Small Trolly Pick up
06:00-07:00 75 95 19 9 | \ol
07:00-08:00 45 112 17 . | 8 5
08:00-09:00 71 125 le 5 35 g
09:00-10:00 55 120 21 6 l\liw!.\n.ll\l
10:00-11:00 58 135 21 e 9 T |\t|.|‘m|il\ll|
11:00-12:00 57 138 37 11 11
12:00-13:00 45 89 87 25 29 f
13:00-14:00 36 98 53 17 12 T
14:00-15:00 73 98 19 18 13
15:00-16:00 87 __ 76 17 11 9 i
16:00-17:00 68 n 150 19 = e
136?5 00 85 | 69 11 z = L
TOTAL Tasin | 1305 346 e P L
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Tuesday 19/08/2013

Detailed Calculations

TRAFFIC COUNT RECORD

DAY / DATE:
DIRECTION: BOTH
Table No. 5
TIME \ cycle Motor Cycle Car Small Trolly Pick up
ﬁ 06:00-07:00 \ 82 115 23 9 7
jwoo-om“oo \ 35 \ 135 25 15 5
\ 08:00-09:00 * 81 ‘ 152 31 6 9
jomuoo-suoo \ 75 ‘ 155 21 12 17
jo..oo; 1:00 \ 68 ‘ 125 19 11 6
ﬁ:“oo;m”oo \ 57 ‘ 135 45 10 13
jm“oo-a..oo \ 45 % 156 69 14 16
13:00-14:00 36 125 49 12 9
14:00-15:00 85 135 21 17 10
15:00-16:00 87 145 15 11 9
16:00-17:00 58 139 18 12 10
17:00-18:00 65 64 11 9 s
TOTAL 774 1581 347 138 116 g

7o

i
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Detailed Calculations

TRAFFIC COUNT RECORD

DAY / DATE: Wednesday 20/08/2013
DIRECTION: BOTH
Table No. 6
TIME cycle \ Motor Cycle Car Small Trolly Pick up
\ 06:00-07:00 \ 82 \ 95 15 9 7
\‘ow‘.oo-om..oo \ 35 ﬁ 83 16 7 3
\‘om..oo-om..oo k 61 ‘ 188 21 6 14
\ 09:00-10:00 \ 75 ‘ 136 19 7 12
ﬁ‘_o“oo-.:”oo 68 125 21 7 6
11:00-12:00 57 100 24 10 9
12:00-13:00 45 89 45 £ 12 13
13:00-14:00 36 143 j 37 \ 14 7
14:00-15:00 78 145 _ 26 \ 9 \
15:00-16:00 74 116 \ 20 \ 9 \
f 16:00-17:00 78 142 ﬁ 25 , \ 12 \
/ 17:00-18:00 f 65 ’ 64 11 \ 6 \
/ TOTAL , 754 ’ 1396 280 \ 108 \
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Detail

ed Calculations

TRAFFIC COUNT RECORD

DAY / DATE: Thursday 21/08/2013
DIRECTION: BOTH
Table No. 7
—‘ TIME cycle Motor Cycle Car Small Trolly Pick up
06:00-07:00 63 o5 1% , 9 / 7
07:00-08:00 35 83 16 i.\l 9 f 3
08:00-09:00 71 159 18 # 6 19
09:00-10:00 75 124 21 4 9 7
10:00-11:00 68 150 23 _ 7 6
11:00-12:00 S/ 170 35 10 9
12:00-13:00 45 142 79 13 9
13:00-14:00 36 ﬁ 143 38 10 7
j»..oo-a..oo / 85 ’ 89 26 11 "
jw..oo-)m..oo / 77 ’ 95 20 9 3
| 1s0047:00 / 78 , 97 23 12 \ 10
ﬂi..oo;m..oo / 65 / 64 14 \ 6 \
4 TOTAL / 755 / 1411 % 326 \ o \

CamScanner
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Drawings
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SHAH KALEEM DAM
PROJECT
DISTRICT NOWSHERA

CIEIENL:

L2, | GOVERNMENT OF KHYBER PAKHTUNKHAWA
= DIRECTORATE GENERAL SMALL DAMS,
IRRIGATION DEPARTMENT PESHAWAR

CONSULTANT:
CONSULTING ASSOCIATES

NEAR DEANS COMPLEX APARTMENTS,BEHIND GUL

ﬂrh CNG BOARD BAZAAR, JAMRUD ROAD.PESHAWAR
A PH#: 091-5701774-45 Fax - 091-5701775

E-MAIL: consultingassociates | 2 7@gmail.com
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SHAH KALEEM DAM PROJECT
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PARAPET WALL
1:2:4 6" THICK

SECTION AT A-A

PCC 1:2:4 TOPPING CONCRETE

PCC 1:4:8 6" THICK

SAND 3" THICK
PAKKA BRICKWORK IN 4 CS.M
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FRONT ELEVATION
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GROUND FLOOR PLAN

DRAWING NO:-
SKD-1H-01

Job:—
(Shah Kaleem Dam) / INSPECTION HUT

Project:—

Consulting Associates
Peshawar

Consultants:—

11 Dams

gation Department
Peshawar

Govt: of KPK

Direclr.o rate General Sma
rri
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lient:—
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