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4 5 Appendix 6 Cost Estimation borne by the recipient

1) Land Acquisition (Dhulabari WTP) 3,100 thousand Nrs (Approx. 4.65 million Yen)

2) Fencing (Dhulabari WTP) 970 thousand Nrs (Approx 1.46 million Yen)

3) Fencing (Dhulabari Intake) 110 thousand Nrs (Approx 0.17 million Yen)

4) Installation of Power Transmission Lines (Dhulabari WTP) 800 thousand Nrs (A
4,980 thousand Nrs (Approx 7.47 million Yen)

rox 1.20 million Yen

Total

4-49



Basic Design Study on the Project for the Improvement of Water Supply Facilities in Urban and Semi-Urban Centres(Phase-1)

4—6 Appendix 7 Other relevant data

4-6-1 Appendix 7-1 Capacity Culculation for Facilities

Dhulabari Water Treatment Plant
1 Flow Ratie

2 Receiving well
Number of Compartment
Retention Time
Capacity
Dimensions Width
Length
Effective Height
Effective Capacity

Incidental Facilities

3 Sedimentation Basin -
Type
Number of Compartment
Retention Time
Capacity
Dimensions Width
Length
Effective Height
Effective Capacity
Total Capacity

Incidental Facilities

4 Rough Filters
Tvpe
Number of filters
Filtration Rate

Area
Dimensions Width
Length
Effective Filtration Area
Effective Depth
Effective Capacity

Total Capacity

Gravel

Under Drain

Backwash

Piping

Incidental Faciiities

Q= 4326 m*.~day (50 iit/s)
water loss in treatment process and water supply to the plant inc
N i
T= 4.5 min
V= 4326/24/60%4.5= 135 m3
B= 1.50
L= 320
H= 3.00
V' = 14.4 m3
Effluent Weir 1 unit
Overflow Pipe (® 150mm) 1 unit -
Drain Pipe { ¢ 100mm) 1 unit
Rectangular Horizontal Flow
= 2
= 2 hours
= 4326/2/24%2 180 m3
= 500
= 1340
H= 3.00
V' = 201.0 m3 / compartment
402.0 m3
Pearforated Baffle wall 1 set
Effluent Trough 1 set
Desludging Valve (@ 150mm) 1 set/a compartment
Drain Pipe (¢ 150mm) 1 set
Flushing Pipes 1 set
Downward Flow
= 4 fiiters
= 36 m~day (1.5 m. hour)
= 4326/36/4= 30.04 m®/fitter
B= 4.20 m
= 7.00 m
A= 42x7 29.4 m%/its
= 130 m
V= 38.22 m*/th
152.88
3 layers ¢ 24 ~ 50mm x 50 cm

¢ 12 ~ 18mm x 30 cm
P 8~ 12mm x 20 cm
Strainer + Precast Concrete Panels

Backwash Rate 60 crm.”min

Inlet Main $ 250 mm
Branch ¢ 150 mm

Outlet Main @ 250 mm
Branch ¢ 150 mm

Backwash Main @ 500 mm

: Branch ¢ 400 rmm
Effluent Weir 2 places
Backwash Tank 150 m3
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5 Slow Sand Filters
Type
Number of Filters
Filtration Rate
Filtration Area

Dimensions
Width
Length
Effective Filtration Area
Effective Depth
Effective Capacity
Total Capacity
Sand
Gravel
Under Drain
Piping

Incidental Facilities

6 Clear Water Reservoir
Number of Compartment
Retention Time

Capacity
Dimensions
Width
Length
Effective Depth
Effective Capacity
Total Capacity
Piping

7 Chlorination
Chemical

Feeding Ratio
Required Chlorination

Chiorine Liquid Solution -

{Stop Log)
{one stand by}
(0.2 m.~hour)

Natural Equilibrium Type
N= 4 filters
V= 5 m.~ day
A= 4326/4/5= 216.3 m2
B= 1400 m
L= 16.50 m
Az 140x 165 231.0 m2 -
H= 2.20 m
V' = m3/filter
924.00 m3
Effective Size ¢ 0.4 mm
Uniformity 20 LT
Thickness’ 80 cm
4 layers o) 680 mm x 15 ecm
$ 20 ~ 30mm x 10 cm
¢ 10 ~ 20mm x 10 cm
¢$ 3~ 4mm x 10 cm
Colleting Pipe (Main) © ©300mm{PVC)
Colleting Pipe (Branch) H100mmEALE (PVC)
Inlet Pipe $ 200 mm
Outlet Pipe ¢ 200 mm
Interconnecting Pipe ¢ 100 mm
Drain Pipe (Effluent Chamber) @100 mm
Inflow Weir 1 set
Outflow Weir 1 set
Wash Sand 1 set
N = 2 compartments
T= 3 hours
V= 4326/24%3= 5408 m3
B = 5m
L= 20 m
H= 3m
V' = 300.0 m3/compartment
600.0 m3
Inlet Pipe ¢ 250 mm
Outlet, Pipe ¢ 250 mm
Overflow Pipe ® 150 mm
' Drain Pipe @ 100 mm
Bleaching
Powder Effective Chlorination 30 %
Max. 2 ppm
Average 1 ppm
Max 4326%2/1000/0.3= 28.84 kg/day
Average 4326%1/1000/0.3= 14.42 kg/day
Concentration 10 %
Max. 288.4 liter
Average 144.2 liter

Feeding Method
Feeding Point
Solution Tank

Feeding Equipment

Dropping by gravity

at Inflow weir in Clear Water Reservoir

Number
Capacity
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4-6-2 Appendix 7-2  Hydraulic Analysis of Facilities
Hydraulic Analysis of Water Treatment Plant

Item Unit Remark
1.Criteria
Design Flow Rate Qd m¥d 4,200
' Qh  |m¥mr  |175.00 Qd/24
Qm  |m¥min [2.82 - 3Qd/T440
Qs m¥s 0.05 Qd/86400
Intake Qd |m¥d 14,826 Qd*1.03
Qh  |m*hr 180.25 Q'd/24
Qm  |m¥min ]3.00 Q'd/1440
Qs |mis 0.060 Q'd/36400
2.Analysis )
{DReceiving Well
{a)Basic Configuration
Water Level ' 286.00
‘[Flow Rate Qs jmYs 0.050 Intake

(b) Outlet Water Level at Reeeiving

Weir Width B m 1.20

Flow Coefficient C 1.84

Overflow height i m 0.08 (Qs/(Ch)) ~ &9

Elevation at Weir Top m 285,92

to Free Overflow Type Weir h m 0.25 add 0.25m for height to make free
Qutlet water level at Receiving Well 285,75

©Pipe Friction Loss (Receiving Well to Sedimentation Basin)

Pipe Diameter P m 0.3

Section Area A m? 0.071 @* - PU4
Flow Velocity Vv m/s 0.71 Q'siA
{c*DLoss at Inflow to Pipe hl

Loss Coefficient fl 0.5 Edge Shape
G-Force 9 m/s2 9.8

Less at Inflow hi |m 0.01 f1-Vi2g)
(c-2)Straight Pipe h2 _

Loss Coefficient 2 0.035 (0.02-+0.0005/p)* 1.5
G-Force : 9 mis? 9.8

Lengih L m ., {20

Loss Through Straight Pipe h2 |m 0.055 2. VH2g*Lip
{c-3)90 deg Bend h3

Loss Coefficient : 3 0.17 /D=1.5 .
G-Force 9 m/s® 9.8

Number n units 4

T.0ss by 90 deg Bend h3 m 0.017 3 - VY0 g)*n
(c-4) Tee h4

Loss Coefficient f4 1

G-Force 9 9.8

Nuwmber n 1

|Loss by Tee h4 0.026 f4 - VA2 )%
(c-5)At Inlet hs

Loss Coefficient 63 1

G-Force g m/s? 9.8

Loss at Inlet hj m 0.026 5 Vi@2e)
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Jtem Unii Remarks

Total Friction Loss of Pipe h n 0.137
Yaier Level at Intef of sedimentation Basin 285.613 285.75-0.137=284. 613
%aier Level at Inlet of sedimentation Basin [285. 61 :

(2 Sedimentation Basin
{a)Basic Conjiguration

Water Level 288, 61 Water Level at Inlet to Sedimeniation Basin
Flow Rate Q's m/s  10.025 Intake Volume/2 basins

Number of Basins units |2

(b-1) Inlet Gate

Dimensions Os m 0. 56 0. 4o¥% x 0., bmH
Section Area A w .20
Flow Velocity v /s |0.13
Filow Coefficient G 0.6
Total of Loss 0.002 H=(V/6) /28
Water Level at Sedimentation Rasi 285. 608 285.61-0.002=285. 608
fater Leve! af Sedimentation Basi 285. 60
(c-1) Height of Over{iow h
Length of Trough L n 2
Number of troogh n A/ 3 2weirs/trough
overflow Rate q ni/s 0.004 1@ s/3units/2sides
Weir Load mi/dem | 360.50 |Q°d/2vasins/3pumbers/2sides
Weir Width B m 2
Flow Coefiicient C 1.840 Whole Width Weir
Overflow Height h o 0,011 {q' /CB) ¥
(c-2)1imit Flow Height at End of Overflow Weir hel
Width of Trough ¥ m 0.3 .
Flow Rate of a Trocgh q n/s 0. 008 Q' s/3
G-Foree 9 n/s? 9.8
Limit Flow Height at End of Bel o 0. 008 @ Y @ih) 7

Overflow Weir
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Item Unit Remarks
{c-8)Limit Flow Height at Upper Sid ho m 0.015  {(3%heldal®
{c-4)Elevation of Trough Botiom Elevation
Depth of Weir D m 0.3
Overflow Height h m 0.011
Free Weir m 0.05
Elevation for troogh 285,239 jadditional coverage
To mzke free overilow m 0.229  lAdd 0.229m to make Free Overflow Weir
Elevation of Trough + Limit Flow Height
(c-5) Outlet Water Level 285.01  |ot downstream of trough
(d-1)Loss at Inlet hl
Loss Coefficient 31 0.5
G-Foree 9 mls’ 9.8
Intercomecting Pipe: Dismeter P m 0.3
nterconnecting Pipe: Flow Velocit] V m/s 0.708
Loss ai [nlet hl m 0.013  if1 - V(2
{(d-2) Loss through straight pipes h2
Loss Coefficient 2 0.033  |(D.02+0.0005/p)*1.5
G-Force 9 mis® 9.8
Fipe Lengih L L 40
Loss through Straight Pipes h2 m 0.111  f2 - V(g Lig
(d-3).90 deg Bend h3
Loss Coefficient 3 0.17 r/D=1.5
G-Force 9 m/s? 9.8
Nomber n units 4
90 deg. Bend h3 m 0.017 |3 - V¥(2g)*n
(d-4) Loss by Tee 14
Loss Coefficient 4 1
G-Force 9 9.8
Number n units 2
Loss hd 0.05%
(d-5) Inflow Loss to Rough Filters
Loss Coefficient 5 1
G—Ferce 9 m/s2 9.8
Loss at Inlet h5 m 0.026  |f5 - V¥(2p)
Tetal Loss of Pipes h5 m 0.218
r Level at Inlet to Rough Filters 284,792 |285.01-0,218=284.792
(3)Rough Filters
(a)Basic Configuration
Water Level 284.750
Flow Rate(in Normal Operation) | Q's m3/s 0.013 |Iniake Flow/4Filters
Flow Rate{ 1 Filter in washing)) s m3/s 0.017 {ntake Flow/dFilfers
Total Filtration Area in Norma . .
Operation ‘ A m 117.60 {7.0m x 4.2m x 43
Total Filtration Area (1 Filter in ) "
washing) A m 88.20 7.0mx 4.2m x 3
Piliration Rate(In Normal Operation| V's m/s 0.00011
TFiltration Rate(l Filter in Washing)j Vs m/s 0.00019
{b-1) Loss Through Inlet Canal Loss is ignored.
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Hydraulic Analysis of Water Treatment Plant

item Unit Remarks
{b-2) Loss at Iniet ol Rough Fily
Loss Coef{icient f2 0.5
G-Force g n/s? 9.8
Pipe Diameter D2 I 0.15
Flow Velocity v /s 0.944
Less at I[nlet h2 o 0.023 f2- v/ 02
(b-3} Loss by Buiterily Valves
Diameter D3 i 0.1%
Fiow Velocity v n/s 0.944 Flow Rate in | filter in washing
Loss Coefficient 13 6.52
Loss By Butter(ly hd il 0.024
(b-4)Loss at Inlet Weir mn
Width of Weir 0.85
Flow Coefficient 1. 84
Overflow Height h4 m 0.048 Q' s/(Cb)y) " ¥®
Elevation of top of inlet weir 284,655 284, 75-0.023-0.024-0. 048
Water Level at Rough Filier 284.35 [to make Free Weir
(b~5) Loss threugh Coarse Sand La h8
Thickness of Layer HE il 1
Shape Faclor 0] 28.8 24/Re43/Re 0. 540. 34
Porosity A 0.45
Shape Factor a/f 5.5
Grain Size in diamefer Dp m 0.005
Reynolds Number Re 0.946 v's-Dpe 7/ U1
Gravity of water T 1000
Kinematic Viscosity " 0. 401
Loss at Sand Layer h8 m 0.000003 10,178 K- CD/g Vs 2/A 4. a/B
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Hydraulic Analysis of Water Treatment Plant

Item Unii Remarks
(b-9) Loss by Under Drain h%
Flow Coefficient a 0.6
Open Area Ratio of Under Drain B 0.6 Nozzle Type
Loss of Under Drain i L/ - (Vs/(a - B)) 72
(b-10) Loss at outlet from under | h10
Flow Rate per 1 Filier qb m 0.017 3filters in operation
Opening Area A m* 0.8
Flow Coefficient ¢ 0.8
Loss at outlet h1d il 0. 00001
(b-11}Loss -by Butter{ly Valve
biameter of Pipe DIt i 0.15
Flow Velocity v n/s 0,944 IR OREL T S
Loss Coefficient il .52
Loss by Butterfly Valve hil m 0.024
{b-12) Loss by Tee h12
Diameier of Pipe D12 m 0.3
Fiow Velocity V12 n/'s 0.236
Loss Coefficient 12 3
G-Force g B/s 9.8
Number of Tee n units 5
Loss hi2 0.043  |f12-VY/(2g)#n
(b-13)Lass by Confluent
Flow Rate /s 0. 050
Diameter D il 0.3
velocity Y13 n/s 0.708
Places of confliuveni n units 4
Loss hl3 m 0.026
(b-14)Loss through Straight Fipe{ hi4
Diameter of Pipe m 0.3
Flow Velocity n/s 0. 708
Loss Coefficient f14. 0.033 (0. 0240. 0005/ ) %1.5
G-Forege 9 m/S2 9.8
Pipe Length L L 20
Loss Through Straight Pipe hi4 n 0,085 f14 » Vi/(2g) %L/ ¢
(b-15) Lass at Outlet his
Loss Coefficient 15 1
G-Force 9 n/s2 9.8
Loss at Outlet hi5 mn 0.026  |[f15- VE/(29)
Total of Loss h m 0.113
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Hydraulic Analysis of Water Treatment Plant

Ttem Unit Remarks
Total Loss in Roagh Filters 1] 0.173
Additional Coverage 0.657 |For initial filtration
t Pumpe Well Water Level in Rough Filtey 283.52 |284.35-0,173-0. 657
Overflow Weir Al Pumping Well in
Rough Filters
Width of Weir B i 1.2
Flow Coefficient C 0.4
Overf{low Height h m 0. 1§09 Q' s/ )y @
Top Elevatjon of Oullpt Weir in 283, 57
Rough Filters Pumping Well
(c-1) Loss.by Back Wash
Number of Trough per Filter n 5
Length of Trough B n 4.2
Flow Coefficient ¢ T1.84
Backwash Rate Yo n/s 0.01
Fittration Area A ot 29.4 M x 4.2m
Volume of Backwash Water Qw m/s 0.294
f\l;n::.::hhllllll. mdTET LEYVELD dT ¢l d hc;
Correcticn Coefiicient a 1.1
Width of Trough ¥ m 0. 46
Flow Rate per a Trough q /s 0.0588 |Qw/&
G-Force | n/st 9.8
mit Water Level at end of trough| hcl n 0. 043 (aq Y (g-¥h) 2
Rl I B B R
Assuming 0.4m for height cof trough
Overflow Height hi n 0.024 {q’ /CB) " (2/3)
{c-2YLoss through Filter Sand Lay hs
Thickness of Layver Ls m l
Poresity s 0. 45
Gravity of Sand s kg/m3 2600
Gravity of Water ef ke/m3 1600
Loss through Filter Sanc Layer | hs B 0.88 |Ls /ol x (I-es) x (ps-pof)
(c-3)Loss Through Under Drain
Backwash Rate /s 0. 294
Flow Coefficient a 0.4
Opening Ratio of Under Drain B 0.6 Nozzie Type
Loss through Under Drain ' 0.03 /08 - (Vs/(a- BN
(e-4) Less at Outlet of Under Drq nf
Flow Rate per a Filfer gb n3/s 0. 204
Opening Arca n 0.8
Flow Coefiicient 0.6
Loss hi B 0. 004 (qb/8) ¢/ (2)
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Hydraulic Analysis of Water Treatment Plant

Ttem Unit Remarks
{c-5>Loss by Check Valve
Backwash Rate ab nd/s 0.294
Diameter bé m 0.5
Flow Velocity ' /s 1.487
Loss Coefficient It 0. 52
Loss by Check Valve h1) m 0. 059
(C-6)Loss by Tee né
Pipe Diameter D6 n 0.5
Flow Velocity V6 /s 1.497
Less Coefficient ] 1
G-Force 9 n/s’ 5.8
Number n Unit 1
Loss hé 8. 114
{c-T)Loss by Confluence
Pipe Diameter D n 0.5
Flow Velocity ) n/s 1.487
Rumber ) units 2.00
Loss h8 il 0.229
(c-B)Loss throagh Straight Pipes| ho
Pipe Diamefer Bg m 0.5
Flow Veiocity Ve n/'s 1. 487
Loss Coefficient 5 0.0815 |{0.0240. 0005/ o m} 1.5
G-Force 9 /st 9.8
Pipe Length L L 40
hss Through Straight PipefE&HE] 1Y n 0.288 i9- V/(2E) 5L/ ¢
{c-9) 90 deg Bend hit _
Loss Coefficient f1o 0.7 r/D=1.5
6-Force g m/s? 9.8
Number of Bend n units B
Loss by 90 deg Bend h10 i 0. 117 110 « V¥/ (2 #1
{c-10)Lass at Outlet hil
Loss Coefficient f11 1
G-Force g n/s2 9.8
Loss ai Outlet b1l i 0.114  [f11- v/ @)
(c-11)Required Water Head
Loss by Backwash 0.918
Loss through Backwash Pipes R12 0.922
Overflow Height ht 0.024
Required Spac;r:?gve Wash Water " 1864
Botiom Elevatior of Rough Filier 281. 75
Trough Sefting Elevation 284.32
Wash Water Tank Bottom Elevation 281.00
Rovgh Filter H.W. L
Rough Fitter L.W.L .
Level of Pump Well 283.52
Water Level of Outlet 283. 562
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Hydraulic Analysis of Water Treatment Plant

Item Unit Remarks
neh Filters to Slow Sand Filters)
{d-1) Loss at Cutlet of Rough Filf hl
Flow Rate Vs |n3/s (. 050
Diameter D2 |m ¢.3
Flow velocity vV ln/s 0. 708
Loss Coefficient fi 0.6
G-Force g m/s2 9.8
Loss at Qutlet k1 m 0.013 f1-v/(2
(d~2)Loss through Straight Pipes| h?
Diameter b2 It 0.3
Flow velocity ¥ n/s 0.708
Less Coefficient 12 0.0325 [{0.02+0. 0005/ )*1.5
G-Force 9 m/S2 9.8
Pipe Length o 15
Less through Straight Pipes h2 il 0.G42 12V Qe 5L/ ¢
{d-3)90 deg. Bend h3
‘Loss Coefificient 13 0.17 1/D=1.5
G-Force 9 m/82 9.8
Number of Bends n units 3
Loss by 90 deg Bend h3 ) 0.013  Ff3-V/(2g)#n
(d-4)Loss at Outlet hd
Loss Coefficient 4 i
G-Force 9 n/s2 5.8
Loss ai OQutlet h4 n 0.026 f4-Vi/ (2
Totzl of Loss 0.093
Water Level at Inlet of Slew 283 41
Sand Filters 283. 52-0, 093-additional
(4)Loss in Slow Sand Filters
(a)Basic Configuration
Water Level 283. 41
Flaw Bate (iz Normal Operation) § Q@ s u3/s 0.013 Intake VYolume/4Filters
low Rate (in Scraping Surface San{ q"s m3/s 0.017 Intake Yolume/3Fiiters
Fil{ration Rate {in Normal
Operation) v od n/d 4. 68
Filtration Raie (in Scraping
Surface Sand) v n/d 6.24
Filtiration Rate (in Normal , _
Operation) V' s n/s 5.41877E-06
Filtration Rate {in Scraping " ~
Surface Sand) Vs n/s 7.22503E-05
{b-1)Loss by Inlef Yalve
Diameter Di m ¢ 15
Flow VYelocity v n/s 0.944
Loss Coefficient f1 0.52
Loss by Butterfly Valve h1 m 0.024
(b-2)Loss by Fine Sand Layer h?
Thickness 2 n P00
Shape Factor GD 343. 68 24/Ret+3/Re 0. 540. 34
Porosify of Sand A 0.45
Shape Factor a/B 9.5
Grain Size in Diameter Dp m 0. 081
Reynolds Namber Re 0.072 V's-DPpr r/u
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Gravity of water T 100¢
Kinemafic Viscosity I 0.001
Loss through Fine Sand Layer hZ 0.000002 [0.178-B-CD/g-V's"2/A 4 a/R
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Hydraulic Analysis of Water Treatment Plant

Ttem Unit Remarks
(b-3)Loss through Gravel Layer h3
Thickness of Layer H3 m 0.4
Shape Factor b 7L 767 124/Ret+3/Re 0.540. 34
Poresity of Gravel A 0.4
Shape Faclor a/B 5.5
Grain Size in diameter Dp m 0. 005
Reynolds Number Re 0.361 Vs Dpev/Uu
Gravity of Water T 1G00
Kinematic Viscosity I3 0.001
Lass through Gravel Laver h3 D 3. 7803607 0. 178 - H-CD/g - ¥'s 2/A 4 - a/B
(b-4)Loss threugh Under Drain h4
Less Coefficient o 0.6
Opening Ratio of Under Drain B 0.3
Loss through Under Drain h4 n 8. 220126-08[1/(2g) - (V's/(@ - B)) "2
(b-6)Loss through Waier Collecting Pipe
Loss through Straight Pipes hs
Diameier D i 0.3
Flow VYelocity v m/s 0,236
Loss Coefficient i5 0.0325 |{0.02+0.0005/§)%1.5
G-Force 9 m/s2 9.8
Pipe Length L L 17
Loss through Straight Pipes b5 m 0.005 5 - ¥/ (2g)*L/ &
(b~G)Loss at Outlet hé
Loss Coefficient 6 1
G-Force g n/s2 9.8
Loss at Outlet hé i £.0028 46 - v/ (I
Total of Loss m 0.032
Additional Coverage 8.7¢
hier Level at Treated Water chamn 282.68 [|283.41-0.032
282.07 |in consideration of sand surface level
(b-7)Loss at Stap Log i
Width of Stop Log BT 0.50
Less Coefficient C 1.84
Overflow Height b7 m 0,657 {(Q's/(Ch)) (2/3)
To make Free Overilow VWeir h m 0.43 Assuming 0.43 m for free over{lew weir
L.evel ai Outlet of Trealed Water 281.58
(b-8)Loss by Conlluence of Treated Water
Loss Coefficienti s 0.5
Diameter D m 0.3
Flow Velocity ¥ /s 0.354 0" s/2
Loss by Confluence of Treated Wat] h8 n 0.0019
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Item Unit Remarks
(0-9Loss through Siraight Pipes| hd
Diamefer D& m 0.3
Flow Velocity v n/s 0.354 0"s/2
Loss Coefficient f9 0.0325 {0.0240, 0085/ ¢ )%1.5
G-Force 9 n/s 9.8
Pipe Length L L 50
Loss through Straight Pipes h¢ m 0. 035 19 v/ (2g)sL/ ¢
(b-10) Loss at Tee Branch hi0
Loss Ceefficient {10 |
G-Force 9 n/st 9.8
Number n 4
Loss at Tee Branch h1e ! 0.026 10 - V2/(22)xn
(b-11)90 deg. Rend hll
Loss Coefficient il 0.18 r/D=1.5
G-Force 9 n/st 9.8
Number n units 4
Loss by 90 deg. Bend b1l 0. 005 11 - v/ (28) #n
(b-12) Loss by Inlet Valve to Cld
Diameter Di2 Ik 0.3
Flow Velocity \& n/'s 0.708
Loss Coefficient f12 8.52
Lass by Butterfiy Valve hi2 m 0.013
(b—13)Loss at Inlei in Clear ni3
Water Reservoir
Loss Coefficient f13 1
G-Force 9 n/ st 9.8
Loss al Inlet to Clear Weter Lt
ReSErvoir hid 0. 026 f13 - v/ (22
Total Loss 0.106
Water Level in Clear Water
Reservoir i81.5
(5)Clear Waler Reservoir
{a)Basic Configuration
Water Level 281.5
{b-1)Loss by Overflow Weir
¥idtk of weir B il 1.2 to each compartment (Zlocaiions)
Flow Coefficient ¢ 1.84
Overflow Height h m 0.050 @ s/ (CB)) ¥
Te Free Overftow Weir h m 0.15 Add 0.15m tc make free overflow weir
hier Level of Clear Water Reservo 281. 330
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4-6-3 Appendix 7-3 Hydraulic Analysis of Networks

Annex HydraulicAnalysis

1. Dhulabari Water supply System Hydraulic Analysis Result — Raw Water & Treated Water Transmission pipes

1.1. Analysis Criteria

1.1.1  Flow Rate
Flow rate for calculation is adopted from the result of demand projection (the daily maximum, 4,200 m®/day

in year 2014). However, water for operational use and loss in the treatment plant such as washing filters, solving
chemical, contents of water in sludge extracted from sedimentation basin, etc is estimated as 3% of treated water
volume and added to the nominal capacity of treatment plant. Therefore the water treatment design flow is 4,320
m’/day.

The Flow is divided into followings based on the request by Nepal side:

For the existing raw water transmission pipeline: 17 liter per second (1,469 m*/day)

For the new raw water transmission pipeline: 33 liter per second (2,851 m*/day)

For hydraulic calculation the two pipelines are assumed as a combined single pipeline because the both

pipelines alignment is in parallel and inflow and outflow points are common facilities for the both.

1.1.2  Pipe Materials, Diameter, and Roughness Factor
Existing raw water transmission pipeline: HDPE ND200mm (C=120)

New raw water transmission pipeline: HDPE ND200mm and ND150mm (C=120)
However, actual inside diameter of HDPE is used for calculation, for example 170mm for ND200mm and 120

mm for ND150mm.

1.1.3  Calculation Cases
The existing pipeline is renamed as a raw water transmission in the upstream segment between the intake and

the treatment plant and a treated water transmission in the downstream segment between the treatment plant and the
existing elevated tank respectively because the new treatment plant is to be constructed between the intake and the
existing elevated tank. The new elevated tank is to be constructed in the center of the city, thus a new treated
water transmission pipeline from the new treatment plant or the existing elevated tank to the new tank is required.

The pipelines are hydraulically examined in the following cases:

Case-1 Use the existing pipeline for whole flow rate, however the new pipeline is used between the
existing and the new elevated tanks.
Case-2 Use both the existing and new pipelines assuming the both as a combined pipeline.

Case-3 Use the new pipeline for whole flow rate.

1.2 Calculation Result
Case-1 The existing pipeline will be able to stream at the whole flow rate, 50 liter per second, from the
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intake to the new treatment plant, however residual water head at the receiving well in the
treatment plant is small i.e. 2.8 m and flow velocity of the pipeline is high i.e. 2.2 m/sec.
Downstream of the existing pipeline is not able to stream at the whole flow rate.

Case-2 If flow rate set at 36 liter per second (3,110 m*/day) in the existing pipeline and 14 liter per second
(1,210 m*/day) in the new pipeline assumed as ND150mm, the whole rate flows through the
combined pipeline. If a new pipeline with ND200mm is installed in downstream from treatment
plant, the same flow rates as the above are applied to the existing and the new pipelines
respectively.

Case-3 If a new raw water transmission pipeline with ND200mm and a new treated water transmission
pipeline with ND250mm are applied, water at whole rate flows through new pipelines. HDPE
having larger than 200mm in diameter is not available in the local market, thus DIP or SP is to be

used.

1.3 Conclusion
The calculation results shows that the existing pipeline has capacity for streaming the whole water rate from the

intake to the new water treatment plant, however it has also weakness of protection of the pipeline as well as not
enough earth cover at Timai river crossing. Nepal side requested to add a new pipeline for water increased in
demand. Therefore, the existing and new pipelines are to be used for the transmission pipeline except Timai river
crossing pipeline which is to have enough capacity for the whole flow rate against flushing the existing pipeline out

by the river.

New Raw Water Transmission Pipeline
HDPE NDI150mm x 2,675m
SP ND150mm x 20m (crossing a branch of Timai river)
SP ND200mm x 135m (Timai river crossing)
New Treated Water Transmission Pipeline
HDPE ND200mm x 8,950m
SP ND200mm x 25m(crossing a stream)

4-64



Basic Design Sudy on the Project for the Improvement of Water Supply Facilitiesin Urban and Semi-Urban Centres(Phase-1)

Dhulabari Water Supply System (Case-1)

New Pipes Existing Pipes

Raw Water Treated Water Raw Water Treated Water

Transmission Transmission Transmission Transmission

Elevation at inflow (m) 108.91 380 280
Coefficient 120 120 120

Pipe Diameter (m) 0.170 0.170 0.170
Flow Rate (m3/s) 0.032 0.050 0.049
Pipe Length (m) 3640 2830 5335

Loss Height (m) 53.07 94.21 171.09
Velocity (m/s) 141 2.2 2.16

Water Head at inlet to 108.91

the existing elevated

tank (m)
Elevation at outflow (m) 160 283 195
Residual Water Head (m) -104.16 2.79 -86.09

Hazen - Williams

Formula
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Dhulabari Water Supply System (Case-2)

New Pipes

Existing Pipes

Raw Water Treated Water

Transmission Transmission

Treated Water  Raw Water Treated Water

Transmission Transmission Transmission

(WTP to (Ex.Tank to (WTP to

Ex.Tank) New Tank) Ex.Tank)
Elevation at inflow (m) 380 280 230.73 380 280
Coefficient 120 120 120 120 120
Pipe Diameter (m) 0.12 0.17 0.17 0.17 0.17
Flow Rate (m3/5s) 0.014 0.025 0.032 0.036 0.025
Pipe Length (m) 2830 5335 3640 2830 5335
Loss Height (m) 48.76 49.27 53.07 5131 49.27
Velocity (m/s) 1.24 11 141 1.59 0.51
Elevation at outflow 283 195 160 283 195
(m)
Residual Water Head 4824 35.73 17.66 45.69 35.73

(m)

Hazen - Williams

Formula
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Dhulabari Water Supply System (Case-3)

New Pipes

Existing Pipes

Raw Water Treated Water Treated Water

Transmission Transmission Transmission

Raw Water Treated Water

Transmission Transmission

Elevation at inflow (m) 380 280 202.47
Coefficient 120 120 120
Pipe Diameter (m) 0.17 0.200 0.200
Flow Rate (m3/5s) 0.050 0.049 0.032
Pipe Length (m) 2830 5335 3640
Loss Height (m) 94.21 77.53 24.05
Velocity (m/s) 2.2 1.56 1.02

Water Head at inlet to 202.47

the existing elevated

tank (m)
Elevation at outflow (m) 283 195 160
Residual Water Head (m) 2.79 7.47 18.42

Hazen - Williams

Formula
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2. Dhulabari Water Supply System Hydraulic Calculation of Distribution Pipe Networks

2.1 Calculation Criteria
2.1.1 Flow Rate
The result of demand projection i.e. the daily maximum 4,200 m*/day in year 2014 is applied for calculation.

Calculation criteria are as follows:

1) Data of pipes and flow rate from/into nodes (component of pipe network connected with pipes) which
constitute pipe network are based on the original calculation described in the design report.

2) Flow rates from nodes i.e. outflow and inflow is estimated separately in the existing supply area and in
supply expansion area. Increase of population served and water consumption per capita are estimated to
meet the projected daily maximum water demand in the existing supply area. Water demand is estimated
by multiplying projected or surveyed population served by projected water consumption per capita in the
expansion area.

3) Hourly maximum water demand is estimated by multiplying daily maximum water demand by the peak
factor. The peak factor is 3.0 as a standard in Nepal, however the peak factor indicates the ratio of
hourly maximum to hourly average in the day of the maximum demand and generally used to grasp
hydraulic characteristic of principal pipes in pipe network such as distribution main pipes. In fact, the
peak factor means that a ratio of water users open faucets at the same time to average use, but not increase
of water flow of service pipes such as house connection pipes and tertiary pipes. Therefore the result of
hydraulic calculation of service pipes will be neglected.

4) Minimum Water Head at a node

Minimum Water Head at a node is set at 10m. To meet this hydraulic criterion, augmentation of the pipe

network is planned. However, the service pipes mentioned above will not be taken consideration for

augmentation of the pipe network.

2.1.2  Roughness factor of Pipes
Hazen-Williams Formula is applied to hydraulic calculation. Roughness factor of inner surface of pipes as

120 is applied.

2.13 Calculation Cases

Case-1 Calculation based on the present pipe networks with the designed flow.

Case-2 After augmentation of pipe network based on the result of Case-1, recalculation is made.

2.2 Results
Case-1 Almost all of water head of nodes show minus.
The minimum water head is ~ 182.8m in the southwest area of the city.
Case-2 The minimum water head is +8.5 m in the center of the city.

The maximum water head is + 30.1m in the south area of the city where ground elevation is
lower than others.

2.3 Conclusion
Augmentation of principle pipes in the network such as main pipes in the both directions i.e. north to south

direction and east to west improves hydraulic condition in the southwest area of the city where water pressure is not
enough. In addition, installation of new pipeline forming a loop improves in the southeast area of the city where
water pressure is not enough. And improvement of pipe network in the northwest and the northeast will be

necessary as shown in Fig.-1.
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In conclusion of discussion between study team and Nepal side, improvement works for principle pipelines and

pipes to high water demand area due to not enough distribution capacity are prioritized in the project.

Result
New Distribution Pipes DIP ND 300mm x 80m
DIP ND 250mm x 1,520m
DIP ND 150mm x 3,085m
DIP ND 100mm x 880m
HDPE ND 75mm x 1,000m
SP ND150mm x 130m (Timai river crossing)
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Hydraulic Calculation Result
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35 0 0.681 160.60 140.60
36 0 1.022 160.00 139.50
37 0 0.681 159.97 139.20
38 0 0.681 170.03 150.20
39 0 0.681 168.68 148.70
40 0 0.681 168.03 147.90
41 0 0.681 166.79 146.00
42 0 0.681 165.61 144.00
43 0 0.681 165.04 143.80
44 0 1.022 163.94 141.60
45 0 0.681 163.23 139.60
46 0 0.681 162.47 139.40
47 0 0.681 161.60 137.40
48 0 1.022 160.56 136.60
49 0 1.022 160.30 134.70
50 0 1.022 159.14 136.20
51 0 1.022 158.03 135.00
52 0 1.022 157.85 135.30
53 0 1.022 157.65 133.90
54 0 1.363 157.41 133.00
55 0 1.363 157.22 131.10
56 0 1.363 156.84 128.70
57 0 2.044 155.42 128.80
58 0 0.178 154.69 128.40
59 0 1.022 154.17 127.50
60 0 1.022 152.45 127.90
61 0 1.363 150.22 128.20
62 0 2.044 148.48 127.30
63 0 1.532 153.96 132.30
64 0 1.532 150.80 131.70
65 0 1.532 148.74 134.30
66 0 1.363 147.74 132.10
67 0 1.363 147.34 130.30
68 0 0.681 147.26 130.40
69 0 2.044 147.27 129.20
70 0 2.044 147.87 128.60
71 0 1.022 160.35 133.60
72 0 2.044 141.63 134.90
73 0 1.022 154.60 135.60
74 0 1.022 146.33 134.80
75 0 2.044 135.80 133.80
76 0 2.044 143.58 134.30
77 0 1.703 142.34 133.80
78 0 2.044 149.93 134.30
79 0 2.044 143.72 133.80
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80 0 0.681 157.36 133.10
81 0 1.022 156.15 132.20
82 0 1.022 152.55 131.30
83 0 1.022 151.37 130.00
84 0 0.681 148.28 125.60
85 0 1.363 147.26 123.80
86 0 1.363 146.89 124.40
87 0 1.363 146.45 125.10
88 0 1.532 146.18 126.90
89 0 1.022 146.17 125.00
90 0 1.022 146.25 125.20
91 0 1.022 146.74 126.70
92 0 1.022 136.59 125.80
93 0 1.022 161.85 161.30
94 0 1.022 168.69 155.40
95 0 1.022 169.07 154.30
96 0 1.022 156.92 140.90
97 0 1.022 152.08 138.10
98 0 1.022 151.07 136.30
99 0 1.022 123.69 132.30
100 0 1.022 128.95 133.00
101 0 1.022 150.73 125.80
102 0 1.022 136.23 124.40
103 0 1.022 110.06 123.00
104 0 1.022 144.93 125.00
105 0 0.100 143.87 124.80
106 0 1.022 141.24 123.20
107 0 0.681 138.51 122.90
108 0 0.681 135.49 123.80
109 0 1.022 129.28 123.20
110 0 1.022 154.76 137.30
111 0 1.022 150.55 138.10
112 0 0.511 153.70 135.80
113 0 0.511 157.33 135.60
114 0 1.022 145.34 127.00
115 0 1.022 152.04 125.10
116 0 1.022 132.41 124.70
117 0 1.022 142.61 128.80
118 0 1.022 153.03 127.00
119 0 1.532 151.75 126.00
120 0 1.532 151.21 124.60
121 0 1.532 151.13 124.30
122 0 2.044 151.19 123.50
123 0 0.225 153.37 123.30
124 0 1.022 142.84 123.00
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125 0 1.022 120.01 124.70
126 0 1.022 129.63 124.80
127 0 1.022 130.28 124.00
128 0 1.022 146.77 123.40
129 0 1.022 177.52 172.20
130 0 0.000 153.90 127.50
131 0 1.363 152.28 127.90
132 0 1.363 146.58 128.20
133 0 1.022 150.89 127.30
134 0 1.022 153.69 137.00
135 0 0.000 146.08 126.90
136 0 1.022 143.80 125.00
137 0 1.022 142.97 125.20
138 0 1.022 146.90 126.70
139 0 0.681 151.13 129.50
140 0 0.000 161.69 137.40
141 0 0.000 154.23 127.50
142 0 0.000 154.22 127.50
143 0 0.000 153.38 123.30
144 0 0.000 146.94 126.70
300 1 -61.712 162.00

o

145 0.000 150.89 127.30
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1 16 300 143 100
16 17 250 231 100
17 18 250 281 100
18 19 250 231 100
19 20 250 231 100
20 21 250 165 100
21 22 250 226 100
22 23 250 231 100
23 24 250 121 100
24 25 250 160 100
25 26 100 198 100
26 27 100 231 100
27 28 100 237 100
28 29 80 193 100
29 30 80 231 100
30 31 80 319 100
31 32 80 220 100
32 33 81 231 120
33 34 67 220 120
34 35 67 171 120
35 36 67 220 120
36 37 45 117 120
25 38 250 231 100
38 39 250 231 100
39 40 250 116 100
40 41 250 226 100
41 42 250 220 100
42 43 250 110 100
43 44 250 220 100
44 45 250 146 100
45 46 250 165 100
46 47 250 193 100
47 48 250 124 100
48 50 250 209 100
50 51 250 176 100
51 52 250 66 100
52 53 250 94 100
53 54 250 152 100
54 55 250 264 100
55 56 200 220 100
56 57 150 244 100
57 58 150 196 100
58 59 150 145 100
59 60 150 123 100
60 61 150 178 100

4-75



Basic Design Sudy on the Project for the Improvement of Water Supply Facilitiesin Urban and Semi-Urban Centres(Phase-1)

61 62 150 160 100
51 63 100 201 100
63 64 100 232 100
64 65 100 253 100
65 66 100 248 100
66 67 100 268 100
67 68 80 165 100
68 69 80 245 100
69 70 80 110 100
70 62 100 275 100
48 49 80 242 100
49 71 50 176 100
71 72 32 165 100
51 73 80 55 100
73 74 65 83 100
74 72 65 99 100
72 75 65 215 100
74 76 40 77 100
76 77 50 44 100
77 75 40 138 100
52 76 50 187 100
53 78 50 83 100
78 79 50 132 100
79 77 40 22 100
54 80 125 11 100
80 78 40 149 100
81 79 40 187 100
80 81 100 160 100
81 82 65 220 100
82 83 65 220 100
83 139 40 110 100
139 57 32 154 100
62 84 150 55 100
84 85 150 231 100
85 86 150 110 100
86 87 125 99 100
87 88 125 171 100
88 89 125 264 100
89 90 80 176 100
90 91 80 154 100
91 92 40 253 100
12 93 36 275 120
23 94 40 132 100
24 95 40 94 100
35 96 36 77 120
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37 97 36 165 120
73 98 40 88 100
75 99 36 253 120
75 100 36 143 120
84 101 65 270 100
101 102 50 297 100
102 103 32 220 100
138 104 100 209 100
104 105 100 169 100
105 106 81 220 120
106 107 67 154 120
107 108 45 110 120
108 109 36 275 120
47 110 36 143 120
47 111 36 231 120
50 112 32 165 100
50 113 32 55 100
59 114 40 220 100
131 115 32 77 100
115 116 32 165 100
70 117 36 110 120
130 118 100 94 100
118 119 100 206 100
119 120 100 204 100
120 121 100 154 100
121 122 80 220 100
122 123 67 182 120
123 124 36 220 120
86 125 32 226 100
87 126 32 83 100
107 127 36 172 120
123 128 36 138 120
59 130 125 17 100
130 131 65 123 100
131 132 40 178 100
132 133 32 160 100
130 134 100 470 100
88 135 65 11 100
135 136 65 264 100
136 137 50 176 100
137 138 32 154 100
91 138 80 11 100
6 129 40 165 100
300 140 300 100 120
140 141 250 1890 120
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3. Gauradaha Water Supply System Hydraulic Calculation of Distribution Pipe Networks

3.1 Calculation Criteria

3.1.1 Flow Rate

The

result of demand projection i.e. the daily maximum 1,100 m*/day in year 2014 is applied for calculation.

Calculation criteria are as follows:

5)

6)

)

8)

Data of pipes and flow rate from/into nodes (component of pipe network connected with pipes) which
constitute pipe network are based on the original calculation described in the design report.

Flow rates from nodes i.e. outflow and inflow is estimated separately in the existing supply area and in
supply expansion area. Increase of population served and water consumption per capita are estimated to
meet the projected daily maximum water demand in the existing supply area. Water demand is estimated
by multiplying projected or surveyed population served by projected water consumption per capita in the
expansion area.

Hourly maximum water demand is estimated by multiplying daily maximum water demand by the peak
factor. The peak factor is 3.0 as a standard in Nepal, however the peak factor indicates the ratio of hourly
maximum to hourly average in the day of the maximum demand and generally used to grasp hydraulic
characteristic of principal pipes in pipe network such as distribution main pipes. In fact, the peak factor
means that a ratio of water users open faucets at the same time to average use, but not increase of water
flow of service pipes such as house connection pipes and tertiary pipes. Therefore the result of hydraulic
calculation of service pipes will be neglected.

Minimum Water Head at a node
Minimum Water Head at a node is set at 10m. To meet this hydraulic criterion, augmentation of the pipe

network is planned. However, the service pipes mentioned above will not be taken consideration for

augmentation of the pipe network.

3.1.2 Roughness factor of Pipes

Hazen-Williams Formula is applied to hydraulic calculation. Roughness factor of inner surface of pipes as 120

is applied.

3.1.3 Calculation Cases

Case-1 Calculation based on the present pipe networks with the designed flow.

Case-2 After augmentation of pipe network based on the result of Case-1, recalculation is made.

Case-3  Alternative augmentation plan to Case-2

3.2 Results

Case-1 Almost all of water head of nodes show minus.
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The minimum water head is ~ 41.1m in the south area of the city.

Case-2  Augmentation of the existing pipeline i.e. new pipelines installation in parallel to existing pipelines is
necessary for almost all of principal distribution pipelines. The minimum water head is +8.9 m in
the east area of the city.

The maximum water head is + 14.9 m in the south area of the city where ground elevation is lower
than others.

Case-3 A new pipeline interconnecting the existing elevated tank with the existing pipeline along the main
road which passes the area from the north to south is planned. This pipeline installation improves
hydraulic condition in pressure of the south and southwest area of the city. The minimum water
head is +6.8 m in the east area of the city. The maximum water head is + 14.7 m at vicinity to the

existing elevated tank.

3.4 Conclusion
The result of calculation for Case-2 shows that augmentation for almost all of principal distribution pipelines is
necessary. Pipeline looping in network improves hydraulic condition. However, augmentation of principle
pipelines extended as arborescens in flange area is necessary as same as the Case-2 as shown in Fig.-2.
In conclusion of discussion between study team and Nepal side, improvement works for principle pipelines and

pipes to high water demand area due to not enough distribution capacity are prioritized in the project.

Result

New distribution pipeline HDPE ND 150mm x 1,070m
HDPE ND 100mm x 2,700m
HDPE ND 75mm x 800m
HDPE ND 50mm x 1500m
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Hydraulic Calculation Result

Case-2

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

9 0

10 0 0.440 113.57
11 0 0.660 112.58
12 0 0.440 112.50
13 0 0.660 112.26
14 0 0.440 108.09
15 0 0.440 104.19
16 0 0.660 112.95
17 0 0.880 112.58
18 0 1.100 112.33
19 0 0.440 111.99
20 0 0.660 111.92
21 0 1.100 111.55
22 0 0.440 111.37
23 0 0.660 111.16
24 0 0.880 104.79
25 0 0.660 110.05
26 0 0.660 108.27
27 0 0.440 109.19
28 0 0.440 105.16
29 0 0.660 112.95
30 0 0.880 112.33
31 0 1.760 111.32
32 0 0.440 111.18
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0.440 111.06 99.98
0.440 110.94 99.76
0.440 110.88 99.56
0.440 109.86 98.90
0.660 108.76 98.11
0.660 105.27 98.85
0.880 110.87 99.60
0.660 110.78 100.06
0.660 110.37 102.38
0.220 110.62 102.10
1.100 111.05 100.67
0.660 110.77 99.06
0.440 110.69 98.86
1.100 112.59 99.89
0.660 112.40 98.26
0.440 112.24 97.44
0.440 112.13 97.20
0.440 110.87 96.23
0.660 109.65 96.18
0.440 101.11 95.34
0.660 96.78 95.24

0.440 109.05 96.88
0.440 102.80 97.70
0.440 97.01 101.27
0.440 106.55 101.82

0.660 102.93 101.69
0.440 78.72 99.85

0.440 108.30 100.63

0.440 107.86 101.24

0.440 100.16 99.95
-38.060 116.00

0.220 110.74 98.11

0.220 103.95 98.11

0.660 103.73 98.11

0.660 108.75 98.86
0.000 11111 100.67
111.31
111.31
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2 3 81 321 120

3 4 67 411 120

4 5 42 259 120

5 6 27 212 120

1 7 143 441 120

7 8 143 41 120

8 9 126 30 120

9 10 126 25 120
10 11 81 278 120
11 12 67 113 120
12 13 53 440 120
13 14 42 244 120
14 15 34 293 120
10 16 126 140 120
16 17 112 255 120
17 18 112 235 120
18 19 99 359 120
19 20 99 70 120
20 21 81 321 120
21 22 67 273 120
22 23 53 393 120
23 24 42 372 120
19 25 53 166 120
25 26 42 177 120
27 28 34 303 120
19 27 53 508 120

8 29 112 145 120
29 30 99 179 120
30 31 99 330 120
31 32 99 220 120
32 33 81 197 120
33 34 67 250 120
34 35 67 152 120
35 36 42 260 120
36 37 42 473 120
35 38 42 328 120
32 39 42 382 120
34 40 42 373 120

4 41 53 419 120
41 42 42 369 120
42 69 42 196 120
69 31 42 400 120
43 44 53 409 120
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44 45 34 206 120
29 46 81 322 120
46 47 81 306 120
47 48 81 403 120
48 49 67 296 120
49 50 53 293 120
50 51 53 426 120
51 52 42 330 120
52 53 34 154 120
49 54 34 232 120
47 55 27 235 120

2 56 19 83 120

3 57 27 182 120

9 58 34 385 120
33 59 19 143 120
43 60 34 207 120

7 61 19 28 120
46 62 19 55 120
16 29 67 19 120
11 17 34 235 120
67 39 99 350 120
39 40 99 447 120
40 63 99 2003 120
38 64 42 1000 120
37 65 42 500 120
67 43 81 50 120
29 30 143 179 120
30 31 143 330 120
67 43 99 50 120
31 32 143 220 120
45 66 53 600 120
32 33 143 197 120
33 34 143 250 120
34 35 143 152 120
31 67 143 300 120
35 36 67 260 120
36 37 67 473 120
43 44 99 409 120
44 45 99 206 120
29 46 143 322 120
46 47 143 306 120
47 48 143 403 120
49 50 67 293 120

4-85



Basic Design Sudy on the Project for the Improvement of Water Supply Facilitiesin Urban and Semi-Urban Centres(Phase-1)

Case-3

115.99
115.84
0.440 114.37
0.440 112.30
0.440 107.86
0.440 99.20
0.660 111.83
0.440 111.49
0.440 111.31

O©CoOoO~NOOP~WNE
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10 0.440 111.19
11 0.660 110.44
12 0.440 110.37
13 0.660 110.13
14 0.440 105.95
15 0.440 102.06
16 0.660 110.84
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17 0 0.880 110.45 100.62
18 0 1.100 110.20 100.25
19 0 0.440 109.87 100.38
20 0 0.660 109.79 100.80
21 0 1.100 109.43 101.33
22 0 0.440 109.24 101.74
23 0 0.660 109.03 101.52
24 0 0.880 102.66 101.85
25 0 0.660 107.93 100.34
26 0 0.660 106.15 100.15
27 0 0.440 107.06 100.29
28 0 0.440 103.04 99.96
29 0 0.660 110.86 100.86
30 0 0.880 110.99 100.51
31 0 1.760 111.30 100.91
32 0 0.440 111.16 100.48
33 0 0.440 111.04 99.98
34 0 0.440 110.92 99.76
35 0 0.440 110.86 99.56
36 0 0.440 109.84 98.90
37 0 0.660 108.74 98.11
38 0 0.660 105.25 98.85
39 0 0.880 110.85 99.60
40 0 0.660 110.76 100.06
41 0 0.660 112.10 102.38
42 0 0.220 113.77 102.10
43 0 1.100 111.03 100.67
44 0 0.660 110.75 99.06
45 0 0.440 110.67 98.86
46 0 1.100 110.50 99.89
47 0 0.660 110.30 98.26
48 0 0.440 110.14 97.44
49 0 0.440 110.04 97.20
50 0 0.440 108.77 96.23
51 0 0.660 107.56 96.18
52 0 0.440 99.02 95.34
53 0 0.660 94.68 95.24
54 0 0.440 106.96 96.88
55 0 0.440 100.70 97.70
56 0 0.440 97.07 101.27
57 0 0.440 106.93 101.82
58 0 0.660 100.47 101.69
60 0 0.440 108.28 100.63
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105.49 101.24
98.06 99.95
116.00
110.72 98.11
103.93 98.11
103.71 98.11
108.73 98.86
111.09 100.67
115.67 102.10
115.67 102.10

[eNeoloNoNooNo) NoNel

N
o
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1
2
3
4
5
1
7
8
9
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30 31 99 330 120
31 32 99 220 120
32 33 81 197 120
33 34 67 250 120
34 35 67 152 120
35 36 42 260 120
36 37 42 473 120
35 38 42 328 120
32 39 42 382 120
34 40 42 373 120

4 41 53 419 120
41 42 42 369 120
42 69 42 196 120
69 31 42 400 120
31 67 81 300 120
43 44 53 409 120
44 45 34 206 120
29 46 81 322 120
46 47 81 306 120
47 48 81 403 120
48 49 67 296 120
49 50 53 293 120
50 51 53 426 120
51 52 42 330 120
52 53 34 154 120
49 54 34 232 120
47 55 27 235 120

2 56 19 83 120

3 57 27 182 120

9 58 34 385 120
33 59 19 143 120
43 60 34 207 120

7 61 19 28 120
46 62 19 55 120
16 29 67 19 120
11 17 34 235 120
67 39 99 350 120
39 40 99 447 120
40 63 99 2003 120
38 64 42 1000 120
37 65 42 500 120
67 43 81 50 120
30 31 143 330 120
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67 43 99 50 120
31 32 143 220 120
45 66 53 600 120
32 33 143 197 120
33 34 143 250 120
34 35 143 152 120
31 67 143 300 120
35 36 67 260 120
36 37 67 473 120
43 44 99 409 120
44 45 99 206 120
29 46 143 322 120
46 a7 143 306 120
47 48 143 403 120
48 49 143 296 120
49 50 67 293 120
50 51 67 426 120
29 16 143 19 120
16 17 143 255 120
17 18 143 235 120
18 19 143 359 120
17 11 143 235 120
19 20 99 70 120
20 21 99 321 120
21 22 99 273 120
22 23 99 393 120
11 12 99 113 120
12 13 99 440 120
68 31 143 400 120
68 69 143 10 120
200 68 250 400 120
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4-6-4 Appendix 7-3 Water Quality Examination
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ERTIFICATE

NS Accreditation Ne. Pra. 01/053-54 |

Entry No.  : NCL - 228(W) (2) - 09- 2005 Date Received @ 16-09- 2000
Sample : Spring Water Date Campleted : 18 - 09 - 2005
Client . Dhulabari Water Supply Project Sampled By i Client

Mechi Nagar Nagarpalika, Jhapa Sampling Date @ 15 -09 - 005

WHO Guideline |

Observed Value Value

&. N. | Parameter

T [ Turbidity (NTU) 320 5
Nove : Sample was collected during heavy rain

Remarks: The observed level of turbidity was found extremely high than the recommended

WHO guideline value.

MZed By) (Checked By)

-L"Z |

bilsoy Authorised Signature

1. The result listed refer only fo the tesied sampies and applicable parameters. Endorsement of products is neither inferred nor implied

2. Liability of our instituie is limited fo the invoiced amount,

3. Samples will be destroyed affer one monih from the date of issue of jest cerlificate unless oiherwise specified.

4, This report in not to be reproduced wholly or in part and cannot be used as an evidence in the Court of Law and should not be
used in any adveriising media without our special p. 4-101  in wrifing.

5. This report/certificate is in reference o l.aborutory Quuli'rv Condrol Manuql Q8 (002), Section OFT.
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v
QS TEST REPORT / CERTIFICATE

NS Accreditation No. Pra. 01/053-54

Date Received : 16 - 09 - 2005

Entry No. NCL - 228(W) (2) - 05- 2005
Satmple Spring Water Date Completed : 18 - 09 - 2005
Client : Dhulabari Water Supply Project Sampled By : Client
Mechi Nagar Nogarpalika, Jhapa Sampling Date : 15 -09 - 005
S. N. | Parameter Observed Value | WHO Guideline Valus
1 Turbidity (NTU) 28 5

Note : Sample was collected after two hours of heavy rain.

Remarks: The abserved value for turbidity exceeds the prescribed limit of WHQ guideline value

for drinking water.

ik

T
{Analyzed By)

»

it

(Checked By)

used in any advertising media without our special permission in wrifing.

A

Authorised Signature

. The result listed refer only fo the tested samples and applicable parameters. Endorsement of products is neither inferred nor implied
. Liability of our insfitute is limiled to the invoiced amount.
. Samples wili be destroyed after one month from the dale of issue of fest cerlificate unless otherwise specified.
. This report in not to be reproduced wholly or in part and cannot be used as an evidence in the Court of Law and shouid not be

. This reporf/certificaie is in reference to Laboratory Su 4-102 irot Manual, QS (002), Section OPT.
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4-6-5 Appendix 7-4 Water Resource Examination

FAX. NO. 0081-3-3432-8907 TIME, DATE

ATTN. MR. FUJIWARA FIRM NJS CONSULTANTS CO., LTD.
K .FROM MR JANAK, WSSDO, Bhadrapur & MR. HARI WUSC, Dhulabari, Jhapa, NEPAL

TEL. - NO. 957-23-520196 | FAX. NO. 9§7-23-520279 e,

Subject: RESULTS OF SPFRING HYDROMETRY
1. Records for Water Source @

No. | Month Datz h {cm) b {m} C 0 (mJ/sﬂ:) - Q.(lﬁer:lsec-),
1 (g 260515 | 5.0 [ eo%o | 184 10-0133&4 1234
2 (qy 200% | 39 A o 655 18355 (a.01480 14 84
3 | August 2005 16 1375 | 01375 18978 [0.055519 55.51
4 | Awgust 2005 39 150 a. 1= 1-222 |o- 46350 3. 50
5 'Septembcrng‘i 1¢ i=.0 B 45 1.29% o- 0GEEO €3 .50

- 6| September2no5| 30 16- & O 16 193538 [0 .aTo 41 Za. 11
7 | October .

8 | October
9 | November

13 | November
11 | December
12 | Decémber
13 | Jaguary
14 | January
15 | February
16 | February
17 | March
18 | March
19 | April
20 .| April
21 | May
22 | May

" 2. Records for By-pass @

No. | Month Date b (em) h {m) __C Q (m’/se¢) Q {litersisce)
T lauv 2005 | 35 | 106 (o186 T&1  |[0.0143 i4-3p
2 |Jy o085 | 31 4-a _ jo-ii 18188 o052 16-5%
3 |Awms o5 | 16 | 15625 [o- 1662 [1.8565 [0-G2883 2. 63
4 | Augn 2005 | 31 | 15.625 6. 1569 |3.3565 [0-62863 2863
5 | septemberQa05; 16 15.£25 0-15 112685 [0-02Bed 98-62
6 | Seprember200b| 30 | 15.625 0. 15 g2 1.9565 0. 02%63 0&-63
7 | October '

2 | Ocrober

9 | November -
16 | Novonber

11 | December

12 j December

13 | Jaamary

14 | Januvary

15 | Februsry

16 | February . !
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