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DETAIL ESTIMATE REPORT

Name of Work : Construction of Shah Kaleem Dam District Nowshera
Estimated CostRs 607.02 Million
Estimate Framed by : Consulting Associates Peshawar

4.0 Project Location

The proposed dam site is located on Shah Kaleem Khwar locally known as Pitao Khwar. The

proposed dam site is located in vilage Shaidu district Nowshera. 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 Hydrology _

The catchment area of the Pitao Knwar 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
3.016Km. 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

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 brest elevation and length
359m and 150 ft (45m) 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

ln'order to carryout a safe and economical design of the project, several options for the
location and type of Structure were studied pefore the finally selected layout is optimized for
techni/cally feasible and financially vjable project.

The main dam lembankme?s will block the existing'gap in the reservoir periphery of Pitao
Khwar. The sp‘ﬂlway is located at right abutment of main dam. The selected type of the dam
is Earth Core Rockfill Dam, with total length of 223.8m (734.28ft) and height 21 m (70 ft). The
crest width of dam is kept'as 10 m (32.8 f).

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


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

spillway Ared
4.8 surface Geology
The proposed location of the spillway is falling on the area along the Nullah, which consist of

phyllite.
4.9 Subsurface Geology

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

410 Reservoir Geology

The reservoir is spread over some broad valleys upstream the dam axis. Both left and right
abutments are on sound rocks.

Spillway

5. 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
tace. The Spillway Crest is placed at the Max. Conservation Level i.e. 359 m (1177.8 fi)
a.m.s.l. The spillway is having a width of 45 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).

6. Intake Outlet

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 2.5 ft. and depth of 2 ft. with a
free board of 1 ft. in a length of 3016 m (9,895 ft) which is main left channel. Right side
channel have a length of 1600m. 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).

7.0 Construction Material

The typical cross-section of main embankment comprised Rip-rap, Up-stream Rock fill, Up-
stream Gravel Fill, Up-stream Filter, Central Core, Down-stream Filter, Drainage Blanket,
Coarse Filter, Down-stream Gravel Fil, Down-stream Rock fill, 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,

sa , :
nd and gravels for filters, rocks for riprap, embankment fill and water. Besides, industrial
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materials like cement will be used in spillway.
potential borrow sources for construction materials are: Azim Ghari Jehangira

Azim Ghari Jehangira (Sand source); Khair abad (Sand source); Shah
River Bed) for gravels; Dam Site Excavation Areas (Rock fill); and Nizam

The identified
(Clay source);

Kaleem Khwar (
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.. A
8.0 Soiland 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%, Orchards2%. 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 33.4tones. The total annual potential evapotrahspiration (ETo) is estimated
as 1307 incheslyear. The effective rain fall are estimated as 510.8 inches. Total water
allowance required is 3.11cfs / 1000 acres of CCA. '

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

flood control, will irrigate lands in Nowshera 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 &2%2% side of the dam designed for a surcharge of 8.9
ft.

9.1  Environmental Baseline

9.1.1 Physiography

Physiographic ally 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-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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JUSTIFICATION (REASON FOR REVISION)

1. DAM EMBANKMENT
During the course of detailed desig
e carefully concluded with the highest possible

ections of the dam structure. And

n and physical execution of the project the

estimation of the quantities wer

degree of accuracy by plotting adequate cross S
tion for core trench, providing sandy/si\lty

pitching. Furthermore there

almost decrease in quantities in excava

gravel in dam embankment, fine filter material and Stone

are increase in some items quantitates as per site requirements and conditions. So

over all the cost of dam embankment a sub component of the project has decreased

as per approved TS. Which is 22.46%.

As Per Project Cost(Million As Per T.S. (Million Cost Difference (Million
Rs.) Rs.) Rs.)
219.97 170.56 (49.41)
2. SPILLWAY

During the course of physical execution of the project the estimation of the quantities
were carefully calculated. There is almost decrease in quantities in Excavation,
providing Structure back fill, Concrete and reinforcements. Furthermore in some
items quantitates increased as per site requirements. Over all the cost of this sub

component has been decreased. The decreased in cost is tabulated below.

As Per Project Cost (Million | As Per T.S. (Million | Cost Difference (Million
Rs.) Rs.) Rs.)
211.93 182.61 . (29.32)

3. INTAKE /OUT LET STRUCTURE
Intake outlet works is used to deliver reservoir stored water to irrigation system

Shah Kaleem dam irrigation system is designed for 3 cusec discharge. Therefore
d . . . 3 . .

ell\'/ery pipe is designed for 3 cusec discharge and in addition to cater some
additional discharge. Over all there is decreased in cost of this sub component

Saving is due the decreased inexcavated quantities.

As P j illi |
er Propa:; §:ost (Million | As Per T.S. (Million | Cost Difference (Million
‘ Rs.) Rs.)
B 13.84 5.85 (7.99)
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4. [RRIGATION

Irri

gation system is designed to irrigate 900 acre of CCA There are two ct Is i
: 2 two channels i.e.

right and left which are to be used to irrigate the proposed CCA Right side channel
i side e

have length is 1600 m in length while left side channel have length 3+022 km. Tt
. (m. e

cost of irrigation system increased due to excess in quantities of concrete i.e. P.C.C

R.C.C. and canal affiliated structures. Channels top covers are provided where there

is suspect to sliding of adjoining slopes. The overall increase in cost is 15.15%

As Per Project Cost
(Million Rs.)

As Per T.S. (Million
Rs.)

Cost Difference
(Million Rs.)

38.21

44

5.79

5. Electrification of Dam embankment
Solar system has been added as per site requirement and client engineer advice

which is added in this technical sanction. Due to which cost increased.

As Per Project Cost (Million
Rs.)

As Per T.S. (Million
Rs.)

Cost Difference (Million
Rs.)

2.02

4.96

2.94

6. RELOCATION OF EXISTING SHINGLE TRACK OUT OF RESERVOIR
The cost of Road is decreased due to decrease of cut.ffill quantities of Road . The

Decrease in cost is tabulated as below.

As Per Project Cost (Million
Rs.)

As Per T.S. (Million
Rs.)

Cost Difference (Million
Rs.)

28.01

26.84

(1.18)

7. NEW ACCESS ROAD

Originally-this-road was not-partof estima

from Shaidu to KozPitao as per advice of t

te, anew road estimate has been added

he client representative.

As Per Project Cost (Million

As Per T.S. (Million
Rs.)

Cost Difference (Million
Rs.)

Rs.)

37.42

37.42

8. Inspection Hut

The increase in scope of work is as pera

dvice of the client representative.

As Per T.S. (Million

Cost Difference (Million

As Per Project Cost (Million
Rs.) Rs.) ke
ik 281 1.01
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9. CON

STRUCTION SUPERVISION

For gupervision of the Construction activities, time has been extended for the
consultant and subsequently Cost has been increased.
0

per Project Cost (Million
Rs.

As Per T.SW

Rs.)

34

37.87

Cost Difference (Million
Rs.)
3.87

40.Land Acquisition and trees and in built area
Th-e cost of Land Acquisition got increased upon receipt of actual Demand Bill from

the Revenue Deptt. The Amount has been increased to Rs 56.63 million. Which is
26.53 million in excess of the provision made for land acquisition.

As Per Project Cost (Million
Rs.)

As Per T.S. (Million
Rs.)

Cost Difference (Million
Rs.)

30

56.63

26.53
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OFFICE OF THE DIRECTOR GE .
ENE ¥
IRRIGATION DEPARTMENT Go&?gﬁlg&;&mls, et

Lot #27I;AKHT!JNKHWA PESHAWAR
, SECTOR E-8, PHASE-VII HAYATABAD PESHIAWAR

) Plhione No. 091-9219555
SD/DG/ 147 =P
940 /S0P 1472

1 The Deputy Director,
P&C) Small Dams Division,
Peshawar.

3 N

\@\

Dated Peshawar the, £7/0%2018.

SHAH KALEEM DAM PROJECT DIS

Subject ! TRICT N

hee ORDER NO. SKD-01)' ; o ' OWSHERA (VARIATION
|. M/S Consulting Associatesv Pcshawag Letter No.CA/DG/SD/SKD/150 dated 21-5-2018

2(-6136%?8‘3“‘%9‘0" (P&C) Peshawagoffice No. 477/DD/(P&C)/Shah Kaleem dated

As recommended by you and agrecd by the employer i.e. Director General Small
Dam Peshawar, approval for the quantities'and ratesbf the following ilems contained-in Variation
Order No. SKD-01 duly prepared, verified and recommended by the M/S Consulting Associates

Peshawar is here by ac-cor(lcd_ under Clause 51.1. 51.2, 52.1 and 52.2 of General Conditions, Part-

I of the Con
Bill No 1. Dam Embankment
— |

tract Agreement. The Variation order is returned herewith in original.

lem | [rem Code Description Unit R(IEK‘S Quanlity
121(a) | 06-05-i Plain Cement Concrete including placing, 3
. compacting, finishing & curing (Ratio 1:4:8) " 1500 L
1.21(b) | 08-01-d-02 Random rubble masonry in foundation. & plinth 3 = :
in cement; sand motlar : Ratio 1:4 M 541381 303.40

11-19-c-02 | Pointing flush on'st ' heig |
c ointing flush onstone work, upto 20'heightOn | 40 161.24 900.40

121(0)°

stone work raised : in ¢/s mortar 1:3
121(d) | 06-05-f Plain Cement Concrete including placing, 3

compacting, finishing & curing (Ratio 1:2:4) M 6,469.09 4150
1.21(e) | 25-30 Making and fixing steel grated doors, complete 2 3

with lockiig arrangements & angle iron frame M 5,695.52 12.00

r

Bill No 2. Spillway & Spill Channel’ '

Item ggg‘e Description Unit | Rate (Rs) | Quantity \
Provide, place and compact impervious clay corein _
2.14 " dam embankment of speciﬂed.gradmg, _ 3
() | 0364 permeability i/c leveling dressing and hauage M 395‘7.1 2’5_09‘00
- obtaining 95% modified ASHTO dry density P
~ [ Plain Cement Concrete including placing, N PR ‘

2.14(b) | 06-05-h | compacting, M [l5603.70 7 120
— finishing & curing (Ratio 1:3:6) . ~ o

214() | 0636 PCC'133:6 in mass concrete less formwork using |, - M| 431240 2,959.50
. 30% boulders - ——

214d) | 06.38:b Erecting &.rf:mOVi“g. formwork to concrete in any’ M? 428.15 289.27
SEN—. shape / position (vertical)

-\=
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pill No. 3: Intake/Outlet Works

inti ; Rat ;
Item Code . -~ Description Unit (Rs§ Quantiy_
Random rubble masonry in foundn. & plinth in
08-01-d-03 cement,sand mortar : Ratio 1:4 P M’ | 4500 18.03
Pointing flush on stone work, upto 20" hei ght On
11-19-¢-02 stone work raised : in ¢/s mortar 1:3 M’ | 161.24 45.66
Bill No. 4.1: Irrigation Channel
PR
Item Item Code Description Unit I(IES Quantity
W 03-10-a Earth excavation in irrigation Channels/draiﬁs
& disposal upto 25m. & dressing : in Ordinary | M? 122.61 5010
Soil .
4.1.1(b) | 03-68-b Excavation for core trench of Dam
Embankment/ Spillway/Intake & Outlet
Structure and Irrigation System upto design 3
depth in Soft Rock/Shale requiring 20% M 39 1928
blasting i/c removing of material from outside
of the structure area
4.1.5(2) | 06-05-i Plain Cement Concrete including placing, 3
- compacting, finishing& curing (Ratio 1:4:8) o §. Gfcenl 514.00
4.1.5(b) | 06-06-a-03 RCC in roof slab, beam, column & other
structural members, insitu or precast. Type C M? 8,168.74 150
(1:2:4)
41.50 | 06-07-b Supply & fabricate M.S reinforcement for
cement concrete (hot rolled deformed bars Ton | 119,471.42 15
Grade 60)
4.5: Pipe Culvert/Slab Culvert
------ ] . : Rate .
. ipti Unit uanti
Item Item Code Description (Rs) Q ty
Random rubble masonry in foundation. & plinth 3
4.5.7(a) 08-01-d-03 |/ cement, sand mortar: Ratio 1:6 o bk 31.76
Pointing flush on stone work, upto 20" height 3
45.7(b) 1 19'(:'(_)2 On stone work raised : in c/s mortar 1:3 M 1614 71.12
4.8: Super passage
[tem | Description Unit | Rate(Rs) | Quantity
Item Code .
S— : .
4.8.1 [03-10-d Farth excavation in irrigation channels/drains & M 321.86 4961
disposal upto 25m. & dressing : inShingle/Gravel
3.2 | 03-60-¢ Structural backfill using Common Material available M 326.79 12.40
at site
433
8.3 106051 Plain Cement Concrete including . M | 4860.62 9.03
placing,compacting, finishing & curing (Ratio 1:4:8)
\

.
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4.8.4 | 06-05-h Plain Cement Concrete including placing, M? 5603.7 1.78
compacting, finishing& curing (Ratio 1:3:6)

4.8.5 06-38-b -Erecting_& removing formwork to concrete in any M 428.15 36.79
shape / position (Vertical)

4.8.6 | 06-06-a-03 RCC in roof slab, beam, column & other structural M? 8168.74 15.35
members, insitu or precast. Type C (1:2:4)

4.8.7 | 06-07-b Supply & fabricate M.S reinforcement for cement Ton | 11947142 051
concrete (hot rolled deformed bars Grade 60)

4.8.8 | 06-05-f Plain Cement Concrete including placing, M 6469.09 2523
compacting, finishing& curing (Ratio 1:2:4)

4.8.9 | 19-27 Providing and Laying stone pitching with hammer M | 2669.93 21.40
dressed stones on surface, laid in courses

Bill No. 05: Electrification of Dam Embankment

Item Description : :

: Unit | Rat uantity
I[tem Code ' o il R
N P/1 of solar panel (PV module) mono crystalline, A :

5.9a SI' | Grade minimum 250 watt, [EC 61215 and 61730 No | 18750 38
certified (NSI) :

5.9b NSI P/1 SMD light 12w (NSTI) No 350 50
P/ of Road light fixture SMD type white LED ,

5.9¢c NSI minimum 60 watt AC type, IP 65, Led efficacy min No 12000 12
100 lumens/ watt (NSI)
Flexible 1" dia PVC pipe for 4.0 mm? copper cable

5.9d NSI through the pole for providing extra insulationandto | M 110 150
avoid power loss (NSI)

5.9e NSI UPVC pipe 2" (NSI) M 139 600

_ P/1 16 mm copper cable(imported) along with proffer

5.9f NSI connector from solar panel to inverters and Batteries | M 263 200

(NSD)
; P/T of 2 single core PVC insulated sheathed cable

598 NSI 1 720(PAK cable) (NSI) M 240 600
P/1 of 2 single core PVC insulated sheathed cable '

5.91 5

Yl NI 300@AK cable) (NST) M | 166 350
5.9i provision of 600 AH Dry cells 2 volt along with :

' NSL 1 tand (NsI) No | 32000 24
5.9j NSI P/Tof 200 AH battery AGM / gel type (NSI) No 55000 4
5.9k NSI P/I of MPPT inverter 48 volt SKW infini (NSI) No 150000 1
591 NSI P/ of MPPT inverter 48 volt SKW (NSI) No 110000 1
5.9m NSI Mounting structure for 38 panels (NSI) Job 135000 1
5.90 light sensors and conductors of appropriate size

NSI (NSI) No 5000 4
5.90 NSI DC/ AC breakers and accessories etc.(NSI) Job 65000 I
5.9p NSI Installation and transportation (NSI) Job | 120000 2 J

-
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Bill No. 6: Construction of Inspection Hut /Sub Engi

neer Office

s Description Unit Rate Quantity
ltem | jtem Code : Rs)
Supply and Fixing MS Sheet 16 gauge (10x20 feet) ;
6.21(3) 12-56-a | boxtype chow Kats including fixing in position with | M 957.32 167.63
all chargesfor Hold fast, Hinges and Painting etc
Bill No. 7 (4B) :RELOCATION OF EXISTING SHINGLE TRACK OUT OF RESERVOIR
(CULVERTY) :
Description Uit Rate Quantity
e [tem Code Rs)
. Random rubble masonry in foundn. & plinth in M 4500 100
By | DiI cement, sand mortar: Ratio 1:6 (08-01-d-03)
“Pointing flustrom stone: work, upto 20' height On
8(b) | 11-19-b | stone work raised : in ¢/s mortar 1:3 M2 | 161.24 50
ROAD FROM SHAIDU TO KOZ PETAO AREA (NEW ROAD)
Rate :
ipti i t
Item | 1o Code Description Unit (®Rs) Quantity
Bill No. 1 :EARTH WORK
1 03-56 Clearing & Grubbing M? 20.94 5,204.46
2 03-58 Compaction of Natural Ground M 5 5,204.46
3 03-59-2 Roadway Excav;atlon in Surplus / Unsuitable M 559.08 5,646.00
Common Material
Formation of Embankment from Roadway
4 03-61-a | Excavation in common Material i/c compaction M 310 4,757.00
by power roller
16-03-a Granular Sub Base Course using Pit Run Gravel M 700 1,412.00
16-04-b | Water Bound Macadam Base Course M 2,148.61 3,472.00
16-06 | Bitumenous Prime Coat M’ 135.54 | 17,267.00
; Asphaltic Wearing Course (Asphalt Batch Plant ' 5
8 16-12-b | Hot Mixed) M 18,683.22 842.00
Bill No.4B. CULVERT/CAUSEWAY
1 03-60-a Structural Excavation in Common Material M 218.85 690.00
: Plain Cement Concrete i/c placing compaction
2 -05- 3
UL finishing & curing (ratio 1:2:4) W i e
. Plain Cement Concrete i/c placing compaction
3 6-05- Sy ; placing comp 3 00
Wl finishing & curing (ratio 1:4:8) L 4,860.02 At
RCC in roof slab, beam, column & other ‘
4 06-06-a-03 | structural members, insitu or precast, Type-C M 8,168.74 30.00
(1:2:4) E—
Supply & fabricate M.S reinforcement for
5 06-07-b cement concrete (Hot rolled deformed bars Grade Ton | 119,471.42 ’TJ
60)

-4
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06-36-c PCC 1:3:6 in mass-concrete less formwork using M 4312.40 1,030.00
¢ 30% boulders
= xErecting & removing formwerk tc concrste in 2 1.015.89
’ 06-36-b | 5ny shape / position (Vertical) M 428.15 ,
Providing and Laying RCC pipe sewers complete
8 | 23-03-205 | o per ASTM C-76-79, Class I1: 24" i/d, Wall B M | 345506 | 3300
Bill No.6: ANCILLARY WORKS
1 16-19-c-03 | Supply & Fixing Cat Eye single as specified M3 317.36 240.00
“Pavement marking in reflective chlorinated
2 16-67-a | fubber paint with glass beads for line 15 cm M 45.54 7,078.00
width
Encl: Variation order
No-SKD-01 /
DIRECTOR (SOUTH)
Copy to:

1. Director General Small Dam Peshawar w/r to above for information please.
J 2. Project Manager, Shah Kaleem Dam Project, M/S consulting i

Peshawar w/r to above information.
3. MJ/S Atif khan Khattak & Co.
4. Contract Agreement.
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Total Adjusted Contract amount

Original contract 616.91 Million
Decrease cost of T.S 9.89 Million
Technical Sanction 607.02 Million

Estimate amounting to Rs 607.02 Million is submitted for Technical Sanction & Return please.

W= o,

Prepared and Checked By: CountenChecked By:
Chief Executive (Assistant Director Shah Kaleem Dam Project)

Consulting Associates
Peshawar

(Deputy Director Planning and Constucti ivi | Dmas Peshawar)

(Director)
Directorate General Small Dams, Irrigation Department, Gowt, of Khyber Pakhtunkhwa
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