Table E.8 UNIT PRICES OF TYPICAL MATERIALS

. Item- Description Unit Price (TK) { Foreign (%) | Local (%)
- in 1989

Bricks . 1000 psc 2,700 20 80
Mortar (1:2) | | | m3 4,000 40 60
Ready mixed concrete (1:3:5) 100 kg/om?2 do. 4,700 40 60
Ready mixed concrete (1:2:4)| 210 kg/em? do. 5,200 45 55
|Cement (50kg/bag) | Portland bag 180 60 40
Sand ' use of concrete m3 460 - 15 35

Crushed stong: _ _ do. 1,060 15 85
Riprap (Gravel) 50-150 mm do. 780 15 85
Brick Chips . “do. 1,60 15 85

' |Deformed Bar - SD 30 t 25,000 80 20
 |Steel sheet pile - do. 23,300 100 0

Structural steel - do. 17,300 100 0

Timber Low Class " m? 14,000 0 100
Timber High Class do. 19,000 20 20
Gasoline L 13.2 90 0
Diesel oil _ do. 6.9 90 10
Plywood 900 x 1800 pc 270 80 20
Welding Rod | kg 60 80 20
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TABLE E.9 FREIGHT FOR TY@!_GAL JTEMS

Unit : TK/Freight Ton 1989 Price

: ST Ocean - Land R ]
Hem Packin Shippin el ;
King pping Froight Unloading Transport nsurance] Total.
Sheet Pile 930 884 | 5,214 675:| 1,300 | 133 | o.136
Pump Equipment 2,780 884 5,214 675 1,300 3,013 13,876
Gate Equipment 2,326 884 5,214 675: 1,300 | 1127 ] 1 '1,15'2.3
Gonstruction Machinery ) 830 884 5,214 | 6875 .'1"300 388 _59'39'1-
Miscellaneous Goods 2,790 884 5,214 675 1,300 | . 407 | 1 1:,2.7'0
TABLE E.10 UNIT CONSTRUCTION COST OF GENERAL ITEM§ -
ltem Description Unit Prica (TK) | Foreign (%)| Local (%) |
in 1989 : L _ 7
_Excavation Backhoe m3 }309 60 D407
Man powsr do. 135 0 100 _
Dradging Khal improvement da. 200 60 40 -
Back filling Backhos ' do. 303 60 40
Man powar ~ do. 104 0 ' "100;
‘Concrate work 100 kg/om2 - do. 5,530 40 60
210 kg/iem2 do; 6,668 45 55
Reinforcement work t 63,594 70 30
Form Work m2 812 50 50
Brick Work m3 3,400 30 70
Road Pavement me 1,200 40 60
Sodding do. 60 0 100
Sheet pile driving m 3,420 80 20
Concrete pile driving m 4,000 70 30
{400mm x 400mm) '
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TABLE E.t1 UNIT CONSTRUCTION COSY OF EACH FACILITY

{1889 Price)

~ltem Deseription Unil Unit Conslruction Cost
_ | 1000 Tk
A, Protection Work

f. Brick Protection Slope 1:1 TK/m 30.3

2. Sodding - 0.6
B. Box Gulvert 2.5x3.8m TK/m 139.9 -
' 5.0x3.8 194.0
5.0x4.3 214.1

5.5%4,3 233.2

6.0%4.5 256.5

6.0x5.0x2 489.7

TABLE E.i2 UNIT CONSTRUCT-!ON COST OF PROTEGTION WORK (For 1.0m Length both Sides)

{1989 Price)

o vt | i Goat (TK) { quanity ‘Construction Cost (TK)
S Total |F/C(%) | LIC (%) FiC LIc Total
1, Brick protection (Slope 1:1) _

© 1, Excavation m3 | 135 60 40 1.6 940 626 | 1,566
S Briclg_v\}é;k d. | 3400 | 30 | 70 6.4 | 6528 [15232 | 21,760
3. Brick Ghips do. { 1,250 s 85 ag| 713 | 4037| 4,750
4, Levaiiing..()oncréle do, ' 5,530 - 40 1 0.2 442 664 1,106
5 Backll | o 104 g | 4 267 131 g7| =218
.B,IMi.sceiiana'ous LS 150 25 | 75 10| =225 675 900
. .Tc.nai"'.:_ 30 | 70 8979 { 21321 (20,300

. S}Jqung"Prot&:‘tidn | |
. Sodding: me| 60| 0 | o0 10.0 600 | 600
Yol 0 1oc 800 600




TABLE E.13 (a) UNIT CONSTRUGTION COST OF BOX CULVERT (4) - (For 1 m Lenght)

(1989 Price)

Unit Cost (TK}

Construction Cost (TK)

Nem Unit:. Total | Fro(%) | UG (%) _C}uamim. pepa o Tmai._ﬂ
A. 2.5m x 3.8m _ o
1. Excavation m3 309 60 40 17.00 } 3,152 | 2,101 5,283
2. Levelling Concrete| m3 5,830 40 60 0.36 | 796- | '1,195 1,991
3. Concrete m3 6,668 45 65 6.48 19.,444. 23.,7_65 43,209 .
4. Form m2 g12] so0 50 14.51 s,@sw 6,616 | 13,233
5. Re - Bar ! 63,504 70 30 0.58 | 25,820 ] 11,065 35.,335
§. Backfill m3 303 60 .40 17.0 3,09_1 é,gse 5,151
7. Miscellaneous LS | 34,178 57 43 1.0 19,_47'2_? _14,7’66 24,178
Total 56 44 . 79,392 | 61,508 [139,800
B.5.0m x 3.8m ‘
1. Excavation m3 309 50 AD 26.60- } 4,931 | 3,288 | 8,219
2. Levelling Concrete | m3 | 55301 40 60 0.62 | 1,372 | 2,057 | 3.429
3. Concrete m3 6,668 45 55 9.80 § 29,4086 35,940 65,348
4, Form m2 912 50 50 21.94 10,'0:05 10,004 } 20,009
5. Ra - Bar 1 | ea,584] 70 30 0.88 39,1_7#' 16,789 | 55,963
6. Backfill m3 303 60 AQ 26.60 | 4,886. | 3,224 | 8,060
7. Miscellaneous s | 32,974| s8 42 1.0 | 19,160 | 13,814 | 32,974
Total 56 44 108,884 | 85,116 194,000
C. 5.0m x4.3m ‘ S
1. Excavation ma 08| 60 40 30.00| 5562 | 8,708 | 9270}
2. Lavelling Concret | m3 | 5,5301 40 60 02| 1,372 | 2,087 3,429
3. Goncrete m3| 6,668] 45 | 85 10.30 43{3,.3(;16 37774 68,680
4. Form me2| 912] 50 50 23.06| 10,518 | 10,515 | 21,091
5. Re - Bar t | 63,594} 70 30 0.92 40,954 17,652 | 58,5086
6. Backfil m3 303 60 40 30.00] 5,454 | 3,626 9,090
7. Miscellaneocus LS | 44,004 58 42 '1..0' ' 25.502 ia,_59:_>;‘ 4_‘4,694
Total 56 a4 . 120,266 ='93,334'  214,100

Note : indiuding Preparation and Temporary work
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TABLE E.13 (b) UNIT CONSTRUCTION COST OF BOX CULVERT (2) - (For 1 m Lenght)

{1989 Price)

ftom -

Unit Cost (TK)

Construction Cost {TK)

Y ot o) JUe @ | QU8 T e T
D. 5.5m %' 4.3m
1 Exgavatit})n' : m3 309 . 60 40 3230 | 5989 | 3,902 0,981
2. Lovelling Concrete | m3 | §,530| 40 80 0.67 | 1.482 | 2,223 | 8,708
3. Concrete ma | 6,668 45 55 10.80 | 32,406 { 38,608 | 72,014
4. Form . m2 912] 50 50 24.18 { 11,026 1 11,026 | 22,082
5, Re - Bar t | 63,594 70 30 0.97 | 43,180 [ 18,506 | 61,686
5 Backlill m3 303} 60 40 22301 5,872 | 3,915 | 9,787
7. Miscellaneous Ls | 53,975] &7 43 1.0 | 30,815 | 23,160 | 53,075]
 Total : 56 44 130,770] 102,430 {233,200
E. 6.0mx 45m f 1
. 1. Excavation m3 309 60 40 36.00 | 6,674 | 4,450 | 11,124}
:2. Levei!ing Concretel m3 | 5,530 40 80 0.72 | 1,593 2,589 5.982
3 c_éncréta : m3 | 5,668| 45 55' 11.50 | 34,507 42,175| 76,682
4. Form m2 912 50 50 25.75 | 11,742] 11,742] 23,484
5. Re - Bar t | 83,594 7o 30 1.03 | 45,851 19,651 | 65,502
6. Backiill “ma | s03] eo 40 36.60 | 6,545 | 4,363 | 10,908]
7. Miscei!éneous Ls | e4,818] 57 43 1.0 | 36,848 27,970] 64.818] -
" Totat - 56 44 143,760 112,740{256.500
1. 6.0rnE ¥ 5.0mx 2 . .
1. Excavation ‘m3 309] ° 60 a0 67.50 | 12,515 8,343 | 20,858
5. Lovelling Gonorete | ma | 5,530 40 60 18| 3,052 | 4579 | 7,631
3. Gonereta m3 | 6,668 _45 55 2a.18 | 72,554] 86,678 [i61,222
4. Form m2|  e12] 50 50 54.13 | 24,684 | 24,683 | 49,367
5. Re - .Bar 1 | s3,594] 70 30 2.17| 96,509 41,400 {137,998
5. Bac.:kfill. m3 o3l 60 a0 67.50 | 12,272 8,181 | 20,453
7. .Misc:ellaneous 15} 92,160 58 42 i.0 53,:?1;‘3 . 38,847 | 92,160
Total 66 | a4 274,389 214,811 |489.700

Mote : including Pr'epératioh and Temporary' work
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TABLE E.14 UNIT CONSTRUCTION COST OF RAILWAY BRIDGE
{(at- Segunbagicha) :

Un

(1989 Prica)

4,160,42915,675,964 -

. t Cost {T Constrhclion Cost (TK)
ltam Unit —— T m——— ' .
Total  [F/IC(%)| LIC (%) FIC /G- [ Total
I. Preparation Work LS | 215,000 40 60 126,000 189,000{ 315,000
II. Dirsct Construction Cost
A. Foundation (R.C. Pilg)
04x04x18m |Pisco | 29100] 70 30 855,540| 366,660{1,222,200
Subtotal 70 30 | 855,5401 366,660)1,222,200]
B. Abutment _ S ‘
1. Excavation m3 - 308} . 60 40 : 489,456 325,804) 315,_75'0
2. Backtill do. 303} 60 40 . 338,148 225,432] 563586
3. Levelling Concrate] do. 5,530f 40 60 - 24,11%] 86,168] 60,277
4. Concrete do. 6.668] 45 55 900,18¢11,100,2202,000,400
5. Re-Bar t 63:594] 70 30 1,835,474 572,3461}1,907,820
6. Forin m2 912] 50 50 190,608| 190,608/ 381,216}
7.Miscellansous LS 232,650 70 30 162,855 69,795] 232 650
* Sublotal 58 | 42 3,440,832{2,520,8745,961,703
C. Wing Wall (t=0.50m) _ | ' '
1. Concrete m3 6,668] 45 | s5 " 195,039] 238,381] 433,420
2. Re - Bar t 1 s3,504] 70 30 . 347,223] 148,810 496,033
3. Form m2 912 56 50 118,660] 118,560 237,120
4.Miscellaneous LS 60,489 70 30 42,342 18,147 60,489
Subtotat 57 | .43  703,164] 523,898{,227,062
lli. Temporary Work LS 11,800,000 7o 30 1,260,000 540,600/1,800,000
IV. Prefabricated Steel Strecture
Main Girder (12 m) x 3
1. Girder 1 10,000} {00~ 0 3.0/3,300,000] 3,300,600
2. Installation LS [1,650,000] 100 0 1.011,650,000 ~ 11,650,000
3. Miscellaneous 0. 200,000 a0 10 1.0 - 180,000{-. 20,0001 200,000
Subtotal 100. 0 5,130,004 20,000{5,150,000
Total 73 27 11,516,536

Note : . Preparation work (site claarihg,#ile office motor pool, survey works, soil boring, safetyléomroi, etc.)



TABLE E.15 Unit Construction Cost of Pump.'Station : Q=10.0m3/s

(at katlyanpur) _
.. .- . (1989 Price)
Ttem . _ Uit Unit_Cast (TK) Quantity Construction  Cost (TK)
S Total T EIC(M [ LIC(%) FIC L/C Total
r.'_P;eparaaioan;k:".. o |Ls. 27000001 40 60 10| 1,080,000] 1,620,000 2,700,000
IT. Direct Cons_ﬁ‘udtion Cost_' .
1. Excavation m3 ns| e | 40 1,500.0]  121,500]  81,000{ 202,500
2. Embankment - do 600 60 40 12,5000] 4,500,000 --3,600,000 7,500,000
3. Backfill | do 104] 60 | 40 2800 | 1u6e8] 29120
4 RCPile @m15m) | m a000] 70 | 30 15000]  4200,000] 1800000 6,000,000
- 0.4%04m- ' : 3 _ , : .
s, Concr.e.:te m3 6.668| 45 55 1s140|  4542.908] 5.552444] 10.095352]
6. Re - Bar ] 63594 70| 30 1500]  6.677.370] 2,861,730] 9,539,100
7. Form m2| ezl so | s0 26500|  1,208400| 1208.400} 2416800
8. Building {1s.| 28.400,000] 40 60 10| 11,360,600 17,'040,000 28,400,000
9. Miscellaneous works | LS.|  8,663,250| 57 43 10]  4,930.275] 3.723.975] 8,663,250
_S.ubtojtal' | 52 48 37,566,925[35,279,197| 72,846,122
. Mechanic_al & .
. Eleqirica.l Facilities
1. #1200 Pump Iplace] 16,260,000 100 0 3.0] 48,780,000 o| 48,780,000
2, 132w Maix; Moor | do | 7,.160,000] 100 0 3.0] 21,480,000 o| 21,480,000
3'.'Pip.e'andValve - o} a3sso0] 100 | 0 30| 13,155,000 0] 13,155,000 )
4, E.lectr'icél Facilities - | LS, 41,255.000] 80 20 1.0} 33,004,000| 8,251,000] 41,255,000
5. Crane and Spare Paris | do - 7.820,000{ 100 0 1.0 7,820,000 0| 7,820,000
:6..mszan'aucn'_ . do | 14,264,000 05 5 1.0] 13,550,800} 713,200] 14,264,000
| 7 Miscellaneous do .'_4,440.000 100 0 4,440,000 of . 4,440,000
| Subtotal - looa | 6 142,229,300 8,964,200] 151,194,000
Total 80 | 20 180,876,72545.863,397| 226,740,122

Note : * Preparation work (site clearing, site olfice, motor pool, survey works, soil boring, safely control, etc.)
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TABLE E.16 UNIT CONSTRUCITON COS;I‘ OF

(at Kallyanpur)

SLUIC

E GATE

{1989 Price)

Iiem Unit Unit Cost (TK) Qnaﬁtity Construction  Cost (TK)
Total___TF/O(%) [LK(%) L FC T LCT T ol
I I;_;cparalion Waoik LS. 650,000 40 50 1.0 266,000 _390,000 650,()60
11 Diréct Construction Cost
1. Excavation m3 309 60| 40] 63480 1176919] 784,613 1961,5%2]
2. Backfill do 303] 60| 40 49000 _390.326 s03.880] 1484.700]
3. Sheet Pile (Type I | m 34200 8ol 20|  2,600.0] 7.113,600] 1.778.400 8,892,000
4. Concrete m3 6668 4sf 55| 1,080.0] 3240.648] 3,960,792] 7,201,440
5.Re-Bar ' 63,594]  70i 30 91,0 4,318,03_3' 1,850,585 - 6,168,618
6. Form m2 o12| 50| 50} 23030 1,050,168] 1,050,168 2,100,336
7. Bridge Installation Ls.| 1286000f 55| 45 1.0{ 7073000 S78.700) 1,286,000
8 Miscellncous Work | do | 67522351 5711 @ 1.0| 3.826,564] 2925671 575225
Subtotai 62 18 22,324,052/13,522,809| 35,846.,861| -
IIL Gate Leaf and Equipment
1. Gate Leaf and Sheet | LS.| 8.027,024] 100 0 1.0} 8,027,924 of - 8,027,924
2. Hoist Machine do | 4067836 100 o 1.0| 4067836 0f 4,067,836]
3. Instatlation do| 1300000 90l 10 10| 1170000| 130.000] 130,600
4. Miscellaneous do| 1,000000f 55 45 1.0 550.000 © 450,000{ - 1,000,000
Subtotal 13,815,760| - 580,000| 14,395,760 |
Total nl ] 16,399.812]14,492,809 50,892,621




TABLE E.17 OFFIGE ESTABLISHMENT COST (1)
. {ANNUAL EXPENSES OF DWASA'S PERSONNEL/OFFICE ACCOMMODATION FOR CONSTRUCTION SUPERVIRION)

(1989 Price)

. _ UNET 1. SUPERINTENDING 2. EXECUTIVE 3. SUBDIVISIONAL TOTAL
POSITION AATE ENGAS OFFICE FNGRS OFFCE ENGRS OFFICE -
_ . STATF |PAYMENT | STAFE | PAYMENT | STAFF | PAYMENT] STAFE | PAYMENT
: _ TKMAMIPAR) | (PERSON) - T / M)

PERSONEL EXPENSE Ry ¢ TKIYEAR) (PERSON) | (TK/YEAR)| (PERSON|{TK/YEAR)] (PERSON | (TH/YEAR)
(1) SUPERINTENDING ENG. 77,500 1 90,000 T . 1 50,000
(2) EXECUTIVE ENG. - 6,000 . - 2 144,000 - . 2 144,000
{3) SUBDIVISIONAL ENG. 5,000 . : . . - 4 240,000 4 240,000
{4) SUB-ASSISTANY ENG. 4,000 : - 8 384,000 ] 384,000

. {5) STENCGRAPHER : 2,200 1 - 26,400 . - - o i 26,400
{6) HEAD ASSISTASNT (UDA) 2,200 ° 1 26,400 2 52,800 4 105,600 7 184,800
{7} ESTIMATOR | 4,000 1 48,000 2 96,000 . - 3 144,000
(8). DRAFTSMAN 4,000 1 48,000 2 96,000 - - 3 144,000

() ACCOUNTANT 2,200 . - 2 52,800 . “ 2 52,800
{10) ACCOUNT ASSISTANT 2,000 1 24,600 2 48,000 4 96,000 7 168,000

“{11) CASHIER, 2,000 . - 2 48,000 - . 2 48,000
{12) WORK ASSISTANT 2,000 . . . S 16 884,00 16 384,000

{13) CUM TYPISTL.DA, 2,000 1 24,000 2 48,000 4 96,000 7 168,000

(14} DRVER . 2,700 1 32,400 2 64,800 4 129,600 7 226,800

(15) PUMPOPERATER -~ 2,000 - . - . 8 192,000 8 192,000

{16) ASST. PUMP OPERATER 1,500 . - . - 8 144,000 8 144,000

(17)MLSS - 1,500 2 - 38,000 4 | 72,000 16 288,000 22 396,000
SUBTOTAL {1) - 10 - | 3ss.200] 22 f22.400 76 2.050200] 108 ]a.138,804

OFFICE ACCOMMODATION ETC, .

{1) OFFICE ACCOMMODATION L5, 200,000 400,000 400,000 1,00,000

(2) T.ADAOTHER ALE_OWANGE is. 80,000 80,000 160,000 320,000

{3) STATIONARY LS. 0,000 120,000 80,000 260,000"

{4) CONTINGENCY (- 20,000 40,000 40,000 100,000
SUBTOTAL (2) . 360,000 640,000 680,000 1,680,000
TOTAL - 715,200 1,362,400 2,739,200 4,816,800

TABLE E.18 PHOCUHE_MENT COsT OF VEHICLE FOR DWASA'S CONSTRUCTION SUPERVISICN

UNIT ; 1,000 TK.1889 PRICE

e UNIT PRICE :
VEHCLEMOTORCYCLE | © NO — TOTAL PRICE
HICLEMOTORG CAF CDST. TOTAL - .
(1) FOURWHEEL DRVECAR| 2 560 420 080 1,860
(2} PICKUP CAR ' 4 397 253 590 2,360
{390 cc .M{)TORCYCLE 8 45 135 180 1,440
TOTAL 15 5,760




TABLE B8 GFFICE ESTABUISHMENT COST (2} S ) .
{ANNUAL EXFENSES OF DWASAS PERSORNELIOFFICE AGOOABICOATION FOR OPERATION AND MATNTENANCE) .

TSP ERRFTERDRE RS 3. SUCONRICHAL :
UHIT ENGRS OFFICE EHGRS OFFIGE ENGHS OFFICE . TOTAL:
POSIFICN RATE )
FAFE PAVMENT STAFF | PAVMENT | STARF BAYMENT SFAFE AR ]
RSONEL ERERSE WIMRRIPARI| (FERGONT | (TRAEAR] | TPERSGNT | [TRVEAR) | (FERGONT | (TRVERR) | PERSORY | (TRAVERR]
{4) SUPERIMTENDING ERG. 7,500 1 £0.000 . . . . v | w0
{2 EXECUTIVE ENG. 8,000 . . 2 144,000 - - 2 144,000
(3) SUBDIVISIONAL ENG. 5,000 . . - 1 240,000 4 240,000
(4) SUR-ASSISTART ENG. 4,600 - - . - L] 354.09({ B - 384,000
{5) STENOGRAPHER 2,200 1 26.400 . . . ) 1 | a0 |
{6} HEAD }SSE;\'M THNG. 2,200 t 28,400 2 52,800 4 ': 105,800 T ‘Birﬁob;
{7 ESTIMATOR 4,000 H 43,000 2 96,000 - . 3 144,000 -
{B) DRAFTSLAN 4,400 1 48,000 2 . 96.090 - a 14‘.00‘0
() ACCOUNT ASSISTAIE 2,200 . . 2 - 52,800 - - 2 52,500
(103 AGGOUNT ASSISTANT 2,000 1 24,000 2 43,000 4 26,000 7 168,600
Li1] CASHER 2,000 - . 2 | es000 . - 2 48,040
{12) WORK ASSISTANT 2,000 . . . 1% 384,000 1§ 384,000
(43} CUM TYPIST LDA. 2.000 i 24,000 2 48,000 4 25,000 7 169,000
{14) DAVER 2,700 1 32,400 2 " §4,800 4 120,800 r . 726,500
{15} PLMP OPERATER - 2,000 - - - - a 192,000 ] t%2,000
(18) ASST.PUMP OPERATER 1.500 - . - - 8§ 144,000 8 144,000
{i7} CLEANFA +.500 - - - - 20 350,000 20 360,006
{#8) MLSS 1,500 2 16,000 s 72,000 R 268,000 20 396,000
SUBTOTAL (1) - 0 355,200 22 722,400 0% 2,419,200 124 3,486,600
(1} OFFICE AGCOMMODATION s 200 000 400,000 40 000 100 ,000
(A TADNOTHER MEOWANGE T3 82 000 50 990 160 .000 320 000
(STATIONASY 73 so'.ooq 120 000 80 .c_a'oo' ' 260,000
{4 CONTIGENGY s 20 000 #0000 w0 900 109 006
SUBTOTALLDY . 360 000 sfs_a 009 880 GDO 1,650 000
TOTAL - 715,000 - 1.382 400 3009 060 5176 800

TABLE £20  PROCUREXENT COSE OF O& W EOPEMT

UNTT : 1,000 TK, 1889 PRIGE

. i GGt PAICE " "
TEM L) : TOTAL FRICE
GILE CD3Y TOTAL
(1) GARAAGE TROLLEY 4 1115 835 1,950 7.800
) TRUCK (4% 2 810 610 1,420 2,840
{3) TAUCK VATH CHANE (44 2 1.910 1,450 2.380 6,760 -
(4} BUCKET MACHINE 2 1.840 1290 2,870 5,740
(S} CLEAN:NG EQUIPMENT 19 E 2 5 50
{MANIUAL OPERATION)
& PuUke (3 67 10 370 280 850 €.500
1 FOUR WHEEL DRIVE CAR 1 550 420 249 aaa
{8) MOTORCYCLE 8 5 135 1,440 160
TOTAL 9 22,110
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TABLE E21 DISBURGEMENT SCHEDULE OF URGENT PROJEGT

PACKAGE - | FORZONEF AND'H

(UNIT . MILUION Tx 1H 5989 PRICE
. . AL
ITEM CURRENCY} It YEAR | 2nd YEAR | 3rd YEAR | 4th YEAR TOLOST
. o Bics [ TOT,
: (Vo - 15.27 30.53 B
1.PUMP STATION FIC - 1 60.33 | 120.57 - 180.90 45.80 226.70
E/T . - 7560 { 15110 .
: LG - - 14.50 -
H [2SLUICE GATE FIC . - 36,40 - 36.40 14.50 50.90
; EM - - 50,90 -
3BRIDGE CULVERT we - - - 5.40
(AT MILLPUR Rd } FiC . - . 6.70 .70 5.40 12.10
EIT . - - - 12.10
LG - - 242 3,58
4 DREDGING FIC . - 2.8 3.5¢2 590 §.00 11.90
EfT - - 4,80 7.10
: ue . N 19.73 ELXT 9.93 :
F [SCHANNELGULVERT |- FIC - B 24,17 48.36 12.07 84.60 69.00 153,60
: _EMT - 43.40 87.80 21.90 :
) . Ut B 35.00 | 86.89 18.81 . . :
SUBTOTAL (15} FIG - s4:500 | 207.7y | 22.29 3t4.50 4070 455.20
EfT. “ 119.50 | 2o4.80 | 41.10
, : [VOREE - 5.39 13.28 |, 185
& PHYSICALCONTINGENCYL  FIC - 6.56 16.18 2.26 25.00 20.52 45.52
: . EfT - - 11.95 28.46 4.11 .
: - V& B 40.39 { 100.17 | 20.66 : e .
SUBTOTAL (1.6} EIC - 91.08 | 22383 | 24.55 339,50 161,22 500.72
. : ET -] 19445 | 32408 | 45.21 e
) : uc 378 1,70 3.41 253 )
.7 ENGINEERING FIC i1.24 510 1018 7.57 34.10 11.40 - 45,50
S BT .1 1500 £.80 13,80 10,10 : :
) ; ; [¥[5 - 77.80 P - ;
8 LAND ACOUISITION EiG . o . “ 0.00 77.60 77.60°
: BT . 71.60 = - : : :
o : T UG . 4.80 1.60 360 )
‘9 ADMIRISTRATION ] - Lo - - 0.00 13.20 13.20
o EfT - 4.80 480 3.60 .
: ) U - . 112.50 - ;
10 CUSTOMSDUTYATAX -1 FIC - - - - - 0.00 112,50 112.50
- L ET - - $12.80 - )
S 775 376 124.48 | 22068 26.78 o
TOTAL (1-10) Fic . | 1124 9B.16 | 2234.08 | 3212 373.60 375.92 749.52
R ET i5.00 | 220.85 ] 454.96 |- 5891 . .
PACKAGE -1l FORZONEC' . .
) (UNIT - 3LLION Tx IN 1939 PRICE
: TOTALCOST
iTEM CURRENGY| 15t YEAR | 2nd YEAR | 3rd YEAR | 4th YEAR :
. . FrC uc TOTAL
i [ - 79.98 53.95 44.95
1 CHANNEL CULVERT FIC B 36.62 73.24 54.04 164.80 13¢.90 259.70
LR . ET - 65.60 133,20 |. 99.80 : .
b T 3 - 3.01° 4,49 -
C [28RIDGE CULVERT FIG . 3.69 5.5% . 9.20 7.50 16,70
. ET - §.70 10.00 - :
) T ¥} . s 1.55 1.55 :
2RAILWAY BRIDGE FiC - - 530 6.30 12.60 3.40 15.70
: - EiIT . - 7.85 . 785
(W3] - - - 26.30
4BRICK PROTECTION FiG - - - 10.70 10.70 26.30 37.00
EN - - 37.00
ve M B 8.35 .'8,35 .
5DRECGING FIC : - 11.30 11,30 22.60 16.70 39.30
o EM . - - 19.65 19.68 :
; ¥4 . 32.99 74,35 B1.16
SUBTOTAL (1-5) EiG - - ©40.3%. | 96.35 8324 212.90 188.50 408.40
. : EX - 73.30 17070 ] 1564.40
- - T e . 3.29 7.67 | 7.38 ;
6 PHYSICALCONTINGENCY|  FIC - 4.04 G4 | 9.08, 22.50 18.34 40.84
' : : E - 7.33 b 1707 1 16.44 -
j (V3] - T36.28. | 82.02 88,54 .
SUBTOTAL (1-6) FIC . - 44.35 | 10575 |. 92.30 242 40 206.84 449.24
: 5 . EfT e 80.53 | 187.77 | 18084 ) .
UG 3.39 .52 3.02 2.27 T
7 ENGINEERING FIC 1021 4.58 9,08 6.82 30.70 10.20 40.90
RE ET 13.80 6.10 12.10 9 10
R 4G - 80.00 - -
8 LAND ACQUISITION CFIG . - - - .00 80.00 80.00
. CEMT - 80.00 . -
R - LG B 4.80 430 360 -
9 ADMRMISTRATION . FIC - - - - 0.00 12.20 13.20
o C | B - 4.80 4.80 3.80
=1 C N - 248 B
10 CUSTOMS DUTY & TAX FIC - . - - ¢.0¢ 2.48 248
o £T - - 2.48 -
: (3 338 122.60 92.33 84,41 : "
TOTAL {116} FIC 1021 4893 | 11483 § 99.13 27310 27z 585.82
£t 12.6 171.53 | 207.15 | 163.54
E-23
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SUPPORTING REPORT F
PROJECT EVALUATION

1 GENERAL

This up-dated edition of the project evaluation features the following revisions.

m

@

3)

‘Base costs and benefits in previous evaluation study were based on 1986 price
“information, " This base was increased by 5 to 6 per cent to obtain a new 1989

base pnce 'Ihls updated cost and benefit information can provide for more
accuracy in decxslon making for policy implementation.

The new analytic;alf framework corresponds to the change in the priority areas.
Since the World Bank had decided to implement flood mitigation works in

drainage zone B, this zone B is replaced by zone H. The analysis is thus, based
- on zones of C, F and H in this study instead of B, C, and F in the previous

study.

To update t"he analytical framework corresponding to the new i)rojcct package.

" Flood mitigation works of the drainage zones of F and H are designed to be
‘implemented in one project package and therefore, both drainage zones are
- - integrated into one project.

o In asseséing the investment efficiency of the project, the project benefit is estimated
based on the assumpuon that the benefit i is integratedly deriven from both the GDFCD
project and the proposcd phased program for Zones C, F and H. And the cost of the
GDFCD is thus also included in cost estimation of this project evaluation.

All t'he‘analytical methods and procedures except the points above are identical to the

previous report for consistency.

IDENTIFICATION OF BENEFITS

Project benefits are based on the magnitude of reduction of the potential flood damage
which results from the proje'ct. :This_magnitude is the difference in flood damage
potential between "with the project” and "without the project.”



Benefits identified are as follows:

(1)  Reduction of géneral property damage

(2) Reduction of public property damage

3) Reduction of income/sales loss '

4) Reduction of vehicle running costs

(5)  Improvement of public health and amenities
(6)  Creation of employment oppnrtuﬁity.

Of the benefits above, four tangible benefits of (1) to (4) are quantificd in monetary

erms.

This project is designed in cooperation with the' GDFCD Project and the expected
project benefits can be generated oniy when the GDFCD Project will be implemeuted,
In this evaluation, total amount of the'project.bénéﬁt is estimated based on the
assumpt_ioh that this GDFCD Project would be implemented. -

ESTIMATE OF ECONOMIC BENEFITS

The economic benefit of the project is estimated by a four st'e.p procedure. The first stép
is to convert the damage figures of houses and other properties into the 1989 Egures.
The second, step is io estimate the flood damage potential by flood ffequency. The
third step is to convert the flood damage potential by flood frequéncy into the average -
annual flood damage potantial. Lastly, project benefit is derived in accordance with the
design flood frequency of each flood mitigation work, .

First, value of the house is converted into the 1989 piice byincrcaéin_g the 1986 figures
according to the increase of price in cost of housing construction since 1986. This
increase is reported to have been 6.7 per cent annum, Other damage figures estimated _
in 1986 are all converted into the 1989 figures by proceeding the same methed.

Secondly, the flood daniage potential is estimated for the casés of four (4) cases of
flood frequency; 1-year, 5-year, 10-year and 30-year in 1989 and 2000, Results are
tabulated in Table F-1. _ : o R S



Table F-1 Summary of Economic Benefit

' (unit; million Tk 1989 pnccs)

Package 1 Package II
(F and H Zones) (C Zone)
1980 2000 1989 2000
1-year Frequency Flood 1083  315.5 o a17 124
5-year Frequency Flood 1927 468.9 96.6 2109
10-year Frequency Flood 229.0  536.0 1203 270.5
. 30-year Frequency Flood 2867 6420 1577 365.0

These figures contains the flood damage potential resulting from both the internal and
external floods. More detailed figures are shown in Tables F-2 through F-7 by
drainage zone.

Thirdly; t_hé flood damge potential by frequency is converted into the average annual
damages by the following function; '

D = %{(Nm-1 - Nm) x Cm-1 + Lm)/2)

~ Average annual flood damage

where, D:
- " N:  Probability of flood
4 deage potential corrcSpondmg to pwbdbﬂlty of flood
nL Ordinal number

Results are shown below;

(unit; million Tk, 1989 price)

' Package 1 Package Il
Items o ' . (F and H Zones) {(C Zone)
A;e;;gé-Amiual Flood Damage Potannal in 1989 1429 71.0
Average Annual Flood Damage Potential in 2000 340.8 151.2

Figures zibo?-'é' indicate that, without any flood mitigation project, F and H zones are
e:xpectk:d to suffer 158.7 million Tk of flood damage annually. As this flood damage



- potential will increase in parallel with the population growth and town development in
the area, it reaches 403.3 million Tk in 2000.

In C zone, the fiood damage potentlal amounts 75.4 mrlhon Tk annually and it is
expected to increase up to 158.6 mllhon Tk in 2000 if any new flood mitigation
measures will not be taken as suggested in this report.

Lastly, pxo;ect benefit is derived in accordance with the demgncd flood frequcncy for

each flood protection work. All the proposed facilities are de31gned enough to cope
with (1) 100-year frequency of the external flood and {2) 5- -year frequency of the
internal flood. Theleforc, in calculatmg the reduction of the average annual damage,
damage potentials correspondmg 10 the design flood fxcquency of each flood protection
works are incorporated in the funcnon above Beneﬁts of the prOJect are summamed in
Table F~8 '

Table F-8 Rcducuon in Avercge Annual Flood Damage in 1989 and 2000 :
(unit; million Tk, 1989 price)

C : PackageT o Package Ii
Items ' S - (F and HZones). - (C Zone) .
Reduciton in‘a Annual Flood Damage i in 1989 142.9 7 1.0:
Reduction in a Annual Flood Damage in 2000 3408 . 1512

Annual flood damage of in- between yea:s are e,snmatcd by mterpolatmg the ﬁgurcs of
1989 and 2000, while the figures after 20(}0 are estimated by increasing the 2000 flgure
at the rate of price increase expected.
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ESTIMATION OF ECONOMIC COST

In this study, all the costs are re-calculated based on the price information in 1989
instead of that in 1986 and modifications in work components are also incorporated.
Estimation procedure of economic costs are kept same as the previous study.

In the economic analysis of the project, the nominal project cost measured in 1989
market price is converted into economic cost which excludes the part of transfer items
such as tax, duties and subsidies.

In estimating the economic cost, the conversion factors estimated in the previous study
are adopted without any change which were estimated by work items and are shown in
Table F-9.

~Table F-9 Conversion Factors for Each Construction Work

- Dike -Conversion Facior ' 0.888
(Gate Conversion Factor 0.928
Pump Station Conversion Factor 0.994

-Khal Improvement Conversion Factor 0.819
Drainage Pipe Conversion Factor 0.819
Land Acquisition _ 1.000

:Each conversion factor is calculated by weighting the specific conversion factor of each
material with the composition share of value. The are summarized in previous

| Supporting Report M with calculation procedures.

~ Flows of nominal cost and economic cost by drainage zone are shown in Tables F-10
* and F-11. |

 For the Packave I (F and H drainage zones), the estimated economic cost is 2,713.0

- million Tk, (including design fee of 8.5 miilion Tk.) which is 89.8 per cent of the
nominal project cost of 3,020.7 million Tk. The operation and maintenance cost is
9234 rﬁillion Tk. over the whole project life period.

F-11



2921 -Zi r'e vz RUOZ H {0 1505 UGUINLSLOD
9581 LR a1 Vg [ T¥A BUOT 1] O 1RCY) UeNINLTHOD
59664 - HEn N GL2SL . eUOZ O JO 190D LORINDSUDS
1300 1) - (eag ubiseq)- v0y o) * SRy
- [2LTR 9692k Z L2 etz I8 1 $'822 L&A LA
000°L 890 WO 0'ZL o's R k] 0'0 00 0'0 W00 WO
e301-gqng YT’ L 2'592 AT 592108 vaze L3 [wi03-ang
Q00’: #ousbunuag £'507 TPe e LG Fog s oy Hsuabuguog
oot T uonainboy. pusy : (RN 0'¢ 13- 14 o0 [ X3 0'6 UoISINGIY puer
818’0 waaaadul) Yy ) gz Lo [AF 18 2'g kX [1¥] WEURAGIUL ey
8280 D eding 508 00 0 LE-T) 0L 00 ’ ARD BN
re60 uosmg dwng VREY . E'ELL PELE 554 9'6s [} vopmg duing
889°0 DHIC 377 00 o £'BS 1'9§ [V LTl
oot - ubiseQ “ (&) 00 ‘60 00 [ 34] (] ubtseqs| H
. 12101 VRLLTL D desa ©'98 2L o'8Es (] 1210 4
000'L --3500 WO reel 7 [zel 91 00 ] o0 1500 WO
: 1230-qng P AN [§7) Los 2415 9°8ES N " fRiotnng
000"+ AaueBunues 5 882 958 BbL ©'9e ‘oas 00 Aauabuyvern
DOOL vegisinboy puey 9°5¢ %] 00 0'c 1 00 vonsinbyy puen
818’0 edig »beuimig O'Lib 5'9% L &9% 0'0 oo (3] - edig eligumug
£18'0 wewencw] oy byl 1-Y3 ] 00 2182 :§5-F-4 ] uewasosduy jayy
880 vonmg dung 0'512 o0 o 1L Y 09 ueneig duing
298'0 enq . 0'eTE 00 3] 400 Lok joo
000t ubiweg 4 (%] 00 20 00 00 LS 4
- [LECN 6229 o0°LplL £est 880y §'ose 9'95p 9'y 1830
800°4 8D WO »'32 el zE 00 K] 00 00 . 1505 WIQ
|ei0l-ang 6109t reet Lort (XL LR s 9y 1nei-gng|
o000t KousBupuog 2992 s'22 ez [5:1:] Lol V'L oo AaueSusueg
000t boy pug ER T oo ar o0 oo 0’0y 00 uogisinbay puen)
8LE0 . adig efaumy 'Y 2'e0L 2'gol 00 00 o0 00 ‘el sbeumq
L0 Wewesoidw) jeyy LRt Ix: IR} LR:C18 0’961 086 00 owe sty juyy
pEE0 ustng -aung 0'LLs 0'0 o0 045 oS -9 o0 uopeg dwing
999'0 LET4] 31+ 00 00 FR FX- 4 Lse 2] ex1q
000"t ubiseg 2 @y 00 vo [R] %] 00 9y ubineg el
. [LILTR 5'269 ¥'oRL (TS 1’66 XY 8511 02 ey
[1 130 OO WO - {99 e te 00 00 oo o0 1090 WO
IpIdi-qng £°989 VaLk ALy 1’68 5L X343 74 ' ja103-qng
el N8 Asuebunussy L G 8Z T4 9L 8L g8t 0'% AousBugues)
0504 uoRisinbay puwn 942 00 00 00 0es 6'EL oo uowisinbay puey
383} odig #5mung 2'562 9'¢rt 9Lyl 00 0w 3] 0'a edid abrumig
819'0 walesordw; wyy [ T 00 0c 018 01g o'Le o' WL AL | By
%00 awrD NG 0 [E4] 0e 00 o0 0o (Y] weg eonig
¥és'o uenmg dwng . a2 o0 oo 3'15 18 9'15 ¢'o uoRmlg duing
0004 ubirog 8 'k L] 09 o0 [\ o0 o2 1Biseg g
*661 teBL 2661 Y178 0861 5864
L=l
DICUDY o Lo 2TBY S RO
UBIRIRAUST 8L Hion eBrumug ol It osmyg 1 omeyg " ubtsag Swsl womt abeurig

(4L MO < i)

L33M0Hd 3HL 40 MO 150D TuNIVON

Ol-g eel

F-12



L'BLL L 3= 9408 8Lil 1% 'S LA
o2l o] 0'9 0'¢ )] e 0 0% WD
F: ST -1 9'Lhg B2LL £8L2 EHLT g (2ieqng
£'502 JEry LS LA £Lg Lee 0°0 Aouebunuoy
bt 0°G bay ovE o'vE 3 uonEinkaY puE)
2881 2718 LA oy §p '8 WeuaAIdU | [BYY
2Ly 00 a0 : X9 R 20 CeED eong
L'0S T 9zl LEL [{R=FA 574 tse 00 ueRRlg ding
bos L [+ [ V28 1’25 1'Es [ Gt
be 00 o n'¢ oo %] L3 ufigng
L'BLSL LG4 L5L 2 a5t L-e-14 & ler 15 121
L4 z'al 29t oo oo oo o'p 1893 WO
£9re 'L S 05 588 2'est $ LY L1 5] . [e101-ang
S'69% 9'L 1 Bhl £'98 c'00 0'08 0'0 Aauebutuosg
9:9¢ [+ 00 ¢0 et gl v)v] vanisinboy pue
[R] oL wir 00 oo 00 00 wdiy sfivureid
2'819 o'n oo 1902 Z2902 2902 o] oAU [y
P %4 o0'6 oo L LY W) o0 voneg duwng
8.98Z 0% -3 5°'55 986 9'58 o0 Kl
[ [} o't o' oo - 20 v ubisagy
Losr'i o'LEL 0'E9E o' b 0Lk o't ooy
boz et 00 o¢ 'y 59 BED WO
P2 F6LL 0'E9e by 0 Lip 9 mel-qng
Z'992 +'£2 L] 1573 173 o] Aauebunuen
Bv0 9 0’0 oov 0'oF . [ Y] Inbay pum
oG9t 5'rR 00 oo oo - 00 sdiy ebeumig
L7008 V) 2ZaL 291 ez 0% watdaaaidul] BN
o'0Lt a0 9% 29§ P 00 uopms dwngd
£'822 oo [:¥3 L9 9574 00 L jiel
5% 00 Jo'e oo 00 9D ubiseg
£2Z9 LES LE51 z'28 6801 580k o LataN
EX-T £'c £e 0’0 oo 0 [X°] 10 WO
L'SLD L2118 post Z'iy 50t 680t 02 |2idl-gng
L'wll 562 5'82 - 8L £'6i o0 Azvelunuen
gL 00 ) a0 8L 1! 00 vonsinboy, puss
6 Lr2 LR 8'024 0'C L] ge 0'0 .. bdid ebrumag
9L 00 00 L+ (X4 r'5E 00 WSO AOIG | (B1Y N
oo o0 (=] 00 o2 o0 .80 GIED SIS
&85 L o8 o0 (e £l tls o uoness thung
XA 20 00 0'0 a'o 0’0 [ ufiiseg
Arasy 661 2661 [¥.1.13 a6t [3:3:38
) . Lo T S
ELIET It #stnd 1 850y “ubizag| QB oM

(4 NG SLINR)

LOBMOK BHL 40 MO LS00 SINONODS

L= ol

F-13



For the Package II (C drainage zone), the project cost in 1989 prices is 1,672.9 million
Tk. while the estimated economic cost at 1989 prices is reduced to be 1,423.7 million
Tk. (including design fee of 4.6 million Tk.). Economiic price of the project is reduced
10 87.5 per cent of the original nominal cost, And, the operation and maintenance cost
of 503.4 million Tk is needed in the whole project life.

ECONOMIC EVALUATION

This project was evaluated by three evaluation indicators; economic internal rate of
return (EIRR), net present value (NPV), and cost-benefit ratio (B/C), based on the
slightly different assumptions compared with those in the previous study,

- Assumptions are as follows:

(1) Benefits of the project are assumed to increase linearly to the year 2000, and
increase at 5 per cent annually after 2000,

(2)  The project costs are dlsbursed over 5 years (1989/90 thru 1993/94) according
' to the 1mp1ementat10n schedule proposed. The original dlsbursement year was

six years.
(3)  ‘The project benefits are reckoncd_ over 25 years (1995 thru '2(_)_24).
(4) Discount rate adopted in this eval_ﬁaﬁcm is 8 %,

Total flow of economic costs and benefits are summarized in Tables F-12, F-13 and _
F-14. All the evalnation indicators show a high investment efﬁ01ency, and encourage
project approval. A summary is shown in Table F-15,

Table F-1 5 Summary of Economic Evaluation

EIRR B/C NPV :
(%) * (million Tk)
Package I (K an H Zones) 10.7 2.28 961.7
Package I (C Zone) - 9.0 1.81 - 172.9
Packages I & 1I S
(C Fand H Z(mcs') 9.3 190~ 760.1

‘Three major indicators show a hlgh return on the prcucct in terms of mvcstmcnt

efficiency.

F.14
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Other evaluation indicators of the project are shown in Table F-16. Population which
will be free from the stagnating water reaches 856 thousand, equivalent to 32 per cent
of the whole population of the Dhaka in 2000.

Table F-16  Other Major Indicators of Economic Evailration :

Area Population Employment
Affected Affected - Opportunity
(maximum) (Maximum) '
(case in 2000) - (case in 2000) o
(ka) ( x 1000) { x 1000)
Package 1 (F and H 15.91 610,200 210
Zones) - (CF&H)

_ (in three years)
Package II (C Zone) 5.72 245,800 -

Construction itself will contribute to the creation of mew employment sin'ce the total -
project will require 210,000 man-days. Considering the un- employment at present, it
is sure that new job positions: will be filled w:th prcsent unemployed or under-
employed persons. This is another project contribution to the national welfare,

SOCIAL IMPACT
This drainage system improvement project makes the following social conhibu_ﬁ'on’s:

(I)  Improvement of business efficiency: The center of govemment and busmess
activities such as banks and commerce concentrates in the flood prone area. It
is expected that eradication the discontinuity of busmess/comme:cml acnvmes
can contribute to higher efficiency.

(2)  Improvement of land use potential: Land use of the ﬂood prone areas wﬂl be
enhanced. For example, new flood free areas can be’ uscd for housing for the
houseless in Dhaka. '

(3)  Improvement of sanitary conditions: The environment for. public health and

amenities will be improved. 802,000 persons are expected to beriefit from the
praject in 2000. '

F-18



@ Improvement of town image: This is the integrated effect of all the social

impacis above. And it is also expected to attract direct investment from foreign
countries,

(5)  Creation of employment opportunities: This project has a significant effect on
- the creation of employment opportunitics, and this direct effect of the project
reaches 210,000 person-days over the first three years

CONCLUSION OF ECONOMIC EVALUATION |

This drainage system improvement pi‘oject proves high investment efficiency and
- various kinds of social impacts can work for up-lifting the social welfare of the people
in Dhaka. Thus, the implementation of this project is strongly recommended.

This drainage system improvement project shows remarkably high economic internal
rate of return for the flood mitigation project since flood mitigation projects with IRR of
3 to 4 per cent ate the usual case. '

And eradichiion of flooding is expected to activate the econoinic activities through the

improvement of business efficiency, sanitation and town image. The impact of
employment creation will also contribute to up-lift the national welfare.

F- 19
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SUPPORTING REPORT G
TOPOGRAPHIC SURVEY

1. - GENERAL

A topographic survey of the five (5) existing khals and eight (8) drainage pipe trunks

Jocated in the first priority area (C, F and H zones) was conducted for the planning and

designing of the drainage facilitics. The survey was implemented by a local consultant

company, the Development Design Consultants Ltd., under the supervision of a JICA
Survey expert,

General contents of the topographic survey are as follows:

1)  Route setting by field reconnaissance
2)  Setting of bench marks and traverse points -
3) Levelling survey
4) Travcrsing'suwe_y
. 5)  Plane table survey
_  6) : - Longitudinal and cross section survey

The dfainage facilities to be surveyed are as follows:

() ZoneC: -~
- Gerani and Segunbagicha khals
- Drainage pipes of D.3, D.4, D.5 and D.6

(2) Zone F o
- Begunbari and Paribagh khals
- - Draipage pipes of D.7, D.8, D.9 and D.9-1

(3) Zone H
- Kallyanpur khal, |

- Kallyanpur pump station

Location of the survey is illustrated in Fig. G.1.



2.1

2.2

2.3

2.4

CONTENTS OF SURVEY
Route Sctting

Before the commencement of the topographic survey, the survey tcam ﬁécdtﬁpanied by
a JICA expert conducted a field reconnaissance in order to confirm the survey routes

and prepare a survey plan.
Setting of Bench Marks and Traverse Points

The required permanent and tcmporary bench marks (B.M.,T.B.M.) and traversc
points were established at adequate points on the existing roads and structures. The
points were marked either by concrete nails or by arrows. Locations’ of the bench
marks are illustrated in F1g G.2

Levelling Survey
The Icvelliﬁg survey was carried out fbr all new bench ‘iﬁa‘rks and tra‘versé"f)oints bj'

using the GTS elevation of the bench marks established in a previous survey that were
based on the National bench mark (Line 771, G.T.3.B.M.No.38 H=24.034 feet)

located at Lamuna park.

A round survey was applied for thé levelling survey. The allowable error was
regulated to be within e=10mmyS, where 8 is the survey length (km).

Bench mark heights are shown in Table G.1.

Travcré,ing Survey

With the use of an electronic distance meter (EDM), a closed or open traverse survey of
approx. 30 km long was conducted along the proposed drainage facilities.

Allowable error for the traverse survey are :

- closure error in direction angle : _
e=30"Vn, where n is the number of traversing point
- closure error in coordinate distance: .
e=1/5,000 |



2.5

2.6

The l_raverse_network map is presented in D_ata. Book 1.

Plane Table Survcy |

Based on the results of the levelling and traverse surveys, a plane table survey was
conducted for the proposed drainage facilities. A scale of 1/500 was apphed to the
Survey The survey quantities are summcnzed below:

Name of Khal Length Survey Area
_ ' : ' (km) (ha)
- Gerani Khal S 1.88 12.85
.. Segunbaficha Khal 4.97 67.77
~ Begunbari Khal , 2.90 20.66
- Paribagh Khal : 1.20 _ 8.40
: Ka]lyanpur Kha1+Pump Stam}n 591 | 70,70
- D3 : 275 19.60
D4 , 0.82  7.68
D.5 - 1.11 3.69
D.6 1.59 13.36
D7 - 1.64 9.00 |
'D.8 ' 0.45 9.90
D9 | 1.55 1457
DY 068 9.00
'~ Total ' 27.45 267.18

Logitudinal and Cross Sectional Surveys

Logitudiﬁal and ‘cross sectional surveys for the five (5) proposed khal improvements
and the eight (8) drainage pipe trunks were conducted based on the result of the

. Ieve!ﬁng survey for the bench marks and traverse points. The khat cross sectional

~ survey was conducted at approximately 50 meter intervals.



Quantitties of longitudinal and cross sectional surveys are shown below :

Name of Khal Length of Longitudinal  No. of Cross Sectional

Drainage Pipe Section Survey (km) Survey (section)
Gerani Khal 1.83 _ 44
Segunbaficha Khal 392 . 83
Begunbari Khal 2.89 67
Paribagh Khal . 1.06 27
Kallyanpur Khal + Pump Station 5.86 120
D.3 | | 1.07 - 18
D.4 0.37 - 10
D.5 | 150 N 7
D.6 0.46 1
D.7 ' 1.64 ' 17
D.8 _ . 0.45 ' 8
D9 1.55 16
D91 1 0.68 | 4
“Total 23.28 432

3. SURVEY DRAWINGS
All survey drawings are presenied in Data Book I, Drawing scales are as follows :

- Levelling Survey Network : $=1/10,000 A
- Location Map of Bench Mark and Traverse Point : 8=1/10,000
- Plan of Pump Station, Khal and Drainage Pipe : S=1/500 .
- Longitudinal Section : Sy=1/100, S=1/500

- Cross Section : §=1/100



List of surveys and the number of sheets are as follows :

Name of Facility Plan  Longitudinal Section  Cross Section
(sheet) (sheet) (sheet)
Geraﬁi Khal . 4 7 | 10
~ Segunbagicha Khal 10 14 20
Begunbari Khal 8 10 8
Paribagh Khal 2 4 6
Kallyanpur Khal 10 20 27
+ Pump Station -
D3 5 10 2
D4 1 3 1
D.5 2 4 1
D.6 3 5 2
D7 3 5 3
D.3 2 2 2
DY 3 5 3
D.9-1 1 2 1
Total 54 91 96



Table G.1  Description and Heights of Bench Marks

BM Name Description of Bench Marks ~ : Height above
M.S.L. (GTS)
(Meter)

Line Begunbari Khal

J 6 East side of Island on Satraster More, (Old) o . 8.149
b7 On the plinth of gate of Bangladesh Ceramic , L
Tejgaon Industrial area. (O1d) - _ : 1917
I 8 On the Pillar of gate of Bahgladcsh Forms & | | X
Publication. (Old) ' -8.133
A 49 Market on Bridge right side of Tongi-diversion N
Road over Begunbari Khal. - 7.499
A 51 Marked on Railway Bridge over Begunbari Khal '
East side of Kawran Bazar, = 7.594
TBM 6 | Marked on west side of Bridge near- Sunderban Hotel © 7214

Lin¢ Paribag Khal

BM 7 Marked on the plinth level of Sonali Bank at Paribag Branch., ~ 8.579
™M § Marked on the Bridge over Paribag Khal near |
Paribag Mosque. {T.5. No. 66) 8.633
Line D9 _ _
TBM 8/1  Marked on the plinth level of Mohasin Hall 8309
TNM 9 Marked on the base of power pole at Palasy More. - 1951
TBM 10 Marked on the plinth level of Shabeen X-ray Clinic at _ .
Bakshibazar More. : 8.297
Ling D3
TBM 11 Marked on the plinth level of Drug House at Chankhar Pool.  7.830
TBM 13 Marked on the wall of gate at Fair Sérvice S
& Civil Defence Headquariers at Gulistan. - 7963
TBM 9/4  Marked on the road at Tikatoly Traffic Tsland, 127
ALL 9 Maurked on the Traverse Point near P.D.B. T
Substation, Motijheel. . 5.764



BM Name .

TBM.

TBM

TBM

 TBM

TBM

TBM

BM

- BM

PI\’BM

‘TBM

2
S3
S5 .
S6
S7

$9.

$10

H2
H3
Sii

$12

313_

ISl

Description of BenchMarks

Line Scgunbagicha Khal

Marked on tl}é Parapet of culvert over Segunbagicha,
Khal which is near Abu Tahers Shop, Segunbagicha.

Marked on the plinth. level of Hotel Shahin 15/3
Bijoynager Road.

Marked on the Parapet wall 1 of culvert at

Purana Paltan near Rahim Hair Cutting Shop.

- Marked on the base of power pole near Fakirapool

Over Tank.

Marked on the Bridge over Segunbagicha khal,

| near Hotel Aman, Fakirapool.

Marked on the Bﬁdgc over S.egunbagicha Khal, south side
of Notre Dame College, Traverse Point No. A4.

.Marked on the B.ridgc over Segunbagicha Khal

west side of Kamalapur Bazar.

BM established on the plinth level of Pump

 House of Gopibug Railway Coloney No. A/44 (PLD)

BM established on the plinth east side of the Bridge at
Kamalapur Railway Station. (OLD)

Marked on the pillar of Mr. Jahangir Alams House west of
Railway Bridge, south of Kamalapur Railway Station.

Marked on the Pucca Drain at Railway Mess Coloney

Marked bottom'of the window of B.M.D.B. Office,
south side of Bangladesh Bank.

Line 83

- On the foot path, west boundary wall of Fishery Bhaban,

near Ramna Park,

Height above

M.S.L. (GTS)

{Meter)
6.754
6.632
6.306
6.134
6.067
7.147
6.416
6.521

6.744

7.490
6.434

7.058

6.828



BM Name

™M 2

TBM 3

GTS
BM

Deécriptio:1 of Bench Marks _ : Height above
M.S.L. (GTS)

(Meter)
Line D6
Marked on the phnth level of Arab Bangladesh :
Bank at Kakrail. _ 6.768
Marked on the plinth level of Santmager Chmc, _
left side of road to Malibag. _ : 7.019

BM No. 38 Line No. 771 (Akhama to Dhaka and Pachuria)
Situated in a Circular Plot of ground in front of R & H and

. Ramna Park. It consists of a stone monohth 2 feet square

at its base and 3 feet 4 inches high. _ T 7.327
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2.1

GENERAL GEOLOGY

The gcne: al g g,eology of the project area (Zones C, F and H) is chdractenzed by the

‘Madhupur Jungle Terrace and the flood plains of the Buriganga and Balu rivers as

dcscnbed below,

(1) Zone C (Ségunbagicha khal drainage zone):
Flood plain of the Buriganga River and the Madhupur Jungle Terrace

2 Zone F (Begunbari khal drainage zone): :
) - Flood plain of the Balu River and the Madhupur Jungle Terrace

(3)  Zone H (Kallyanpur khal drainage zoﬁe): |
Flood plain of the Buriganga River

' 'Ihe surface soil in thc terrace area consists of oxidized red clay contammg calcareous

nodules. The surface soil in the surroundmg flood plains is grey in colour.

In the Project Area, silt and clay are predominant in the upper layer of the subsoil,
. having an approximate thickness of 10 to 15 m. Sand occupies the major portion of the

| lqwer dgp@sits. '

| _Thé ground elevation of thé Proj.ect Area is lower than 8 meters above mean sea level,
GEOLOGY _ALONG KHAL AND DRAINAGE PIPE
‘Outline of the Sloi.l Investigation

' The IICA Stﬁdy'téém 6dnducted a soil investigation along the khals and drainage pipes

to survey subsoil conditions for the design of the channel structures and the pumping

_stauon The survey was conducted by a local survey corpany, - Soil Tech International,
~ under the supervision of the J ICA Study Team. The soil investigation consists of the

following:



2.2

(1)

(2)

(3)

Machine Boring at 16 (sixteen) Places

- Standard penetration test -

- Disturbed soil sampling from each interval

- Undisturbed soil sampling at 19 (nineteen) points

Test Pit Survey _ ‘
- 2 (two) locations around the source of filling materials

Laboratory Testing

a) Natural moisture content

b) Specific gravity |

¢) Atterberg limit

d) Density

e¢) Orain size analysis

f) Consolidation test

£) Unconfined compression test
h) Triaxial compression test

Locations of the soil surveys are shown in Fig. H.1 and the outhnc is tabu}ated in Table
H.1. Contents of laboratory tcstmg are shown in Table H.2.

Survey Results

Soil profiles along the khals and drainage :pip.els-, togetﬁer with the Nvalues '_oii)tain.ed
through SPT, are shown in Figs. from H.2 to H.5. According to the profiles, subsoil

layer conditions are as follows:

Surface layers with thlckness of around 8 meters are sﬂt or sﬂt thh clay The N-

values range from 1 to 10 in most locations,

The noncohensive soil appearing about 8 m below the surface mainly consists of
fine to medium sand with silt, N-values have a tendency to increase as the depth =

increases,

H-2



Summary of the laboratory test results are shown in Tables 1.3 through H.7 and Fig,
H.6. The results are summarized as follows:

- Test of embankment fill material reveals that it is a silty soil having the cohesion in
the range of 11 - 15 p‘u (0.77 - 1.05 kg/cm?), and its perme'lbxhty is around 10-7
cmfsec. -

- Specuflc gravxty is about 2,65,

- Silt is predominant,

- Strain at failure rangcs from 10.7 - 5.3%.

- Valuesof ¢ and Care as follows

Zone C Zone F Zone H
¢ (degree) 5.8-245 4.0 -22.5 6.5 - 315
C | (psi) 1.2 -10.8 20-52 29-75
C | kg/em®) | 0.08 - 0.76 0.14-0.36 | 0.20-0.53

Relation between N-value and bearing capacity for sandy soils and for cIayey soils
were caICulated as tabulated in Tabies H.8 and H.9. ‘The summary of the results are

show n below.

Sandy Soils Cohesive Soils
Allowable Bearing Bearing Capacity, tons/sq.ft. (t/m?2)
_ _Capacity _ : L
N—Value tons/sq.ft ton/m? - N-Value Sg.Footings Cont.Footings
4 0.4 4.3 2 0.3 0.22
B : ‘ ' (3.2) (2.4)
4-10 | 04-07 | 43-175 2-4 0.30 - 0.60 0.22 - 0.45
- . | (3.2- 6.4) 2.4 - 4.8)
10-30 | 07-25] 75-269 4-8 0.60 - 1.20 0.45 - 0.50
o - : (6.4 - 12.9) (48 -9
30 -50 2.5-4.5 26.9 - 484 3-15 1.20 - 2.40 0.90 - 1.80
- ' (12.9 - 25.8) (9.7 - 19.4)
Over 50 - 4.5 48.4 15-30 2.40 - 480 1.80 - 3.60
(25.8 - 31.7) (19.4 - 38.7)
Over 30 Over 4.8 Over 3.6
(51.7) (38.7)




Table H.1(1) List of Soil Survey

No of Uzldiétllrbed

81. No. Location Bore Hole No. | Depth (M) Sample
01 Segunbagicha Khal 5/[ | | 15.30 | | . il
02 | Segunbagicha Khal 52 15.30 1
03 | Segunbagicha Khal 5/3 1530 1
04 | Scgunbagicha Khal 5/4 1530 |
05 | Segunbagicha Khal 5/5 1530 2
06 | Segunbagicha Khal D/l : 10.30 _ '. 1
07 | Begunbari Khal B/1 1530 | . 1
08 | Begunbari Khal 1 BR ©15.30 |
09 | Begunbari Khal B/S 1530 | 1
10 |BegunbariKhal | Dp '1_0..3{) S
11 Begunbari Khal D73 4 1036 ]
12 | Begunbari Khal B/3 1530 1
13 Begﬁnbara Khal | B/4 15.30 | 1
14 | Kalyanpur Khal | P/1 Pump station 30.30 | | 2
15 | Kalyanpur Khal P/2 Pump station | . 30.30 2.
16 | Kalyanpur Khal K/ 1530 | 1
17 Kalyanpur : M/1 Embénkmem 2—3test pit o Nil -

fill material _ . .
18 | Shisharchar M/2 Embankment 2.—.3!est pit R
fill material o - -




Table H.2 Contents of Laboratory Testing

e ot | T | |
‘ Material | Foundation | Foundation | Foundation
Number of Sitc. site 2 2 1 3
;Bpri;ng-l')_cpt.h _ meter 3 30 i5 10
Field Work '?‘;?dard R . 60 165 30
Somting WS qample| - 4 1t 3
; ’Il?ef;:u Wet Dens_?ty t est 2 - ) .
Specific Gravity | test 2 4 22 6
_Mbiéturfe Content test 2 4 22 6
| Particle Size Analysis | test 2 4 22 6
LiquidLimit | test 2 4 n 6
- |Plastic Limit test 2 4 22 6
Labora'.t.ory- Wet Density test - 4 22 6
Test - COmpaé;ion Test  |test 2 - - -
ggfr?r?rtggg?m Test | © 2. 4 11 3
Unconsolidated Un- - -{ - .
‘drained Strength under | test 2 4 11 3
Triaxial Compression | =~
Consolidation Test test - 4 - -
Peﬁﬁeability test 2 - - -
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Table H. 8 Relation between N-Value and Allowable Beaxmg Power

for Sandy Soils
L S _ Angle of Internal _ Allowable Bearing
N-Value Relative Density Friction Capacity
: : : (degree) qu (Tons/sq.ft)
- o _ i Safety factor = 3.0
4 Very loose 0.2 30 0.4
4-10 | Loose 0.2-04 30 - 35 0.4-0.7
10-30 | Mediumdense | 0.4 - 0.6 35-40 07 -2.5
30-50 | Dense - 0,6-0.8 40 - 45 2.5-4.5
_Over50 | Verydense 08 45 4.5
TabIc H9 Rclauon between N-Value and Bearing Capacuy
- for Clayey and Sllty Soﬂs
Bcaﬁhg Capacity: ' Bearing Capacity: qu
- o Coqu . : '
N-Value Consistency - (tor/ft2) For §q. Footings -{ For Continuous
o o 1.2 qu Footings 0.9 qu
2 | Verysoft* 0.25 030 0.22
2-4 | Soft _0.25-0.50 0.30 - 0.60 022 - 0.45
4-8 | Mediumstiff | 0.50 - 1.00 0.60 - 1.20 0.45 - 0.90
8-15. Stiff . 1.00 - 2.00 1.20 - 240 0.90 - 1.80
15-30_ | Very stff 2.00 - 4.00 2.40 - 4.80 1.80 - 3.60
Over 30 Hard over 4.00 Over 4.80 Over 3.60
R'ef.:“ "Foundauon anmcenng

K Terzaghl
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