6.3 Direct Construction Costs

Direct construction cost for work items are presented below and
breakdown of direct cost is shown in Table 6.2.1. Breakdown of Direct
Cost.

Item Foreign Local Total

1. Water Production/Supply System

(1) Type I Manual Power Pump 48,465 7,918 56,381
‘ System
(2) Type I Motorized Pump 5,783 5,510 11,293
System
(8) Type I ' Reservoir Filtration 4,278 6,685 10,963
Distribution System
(4) Type V'  Water Wagon 1,146 658 1,804
Distribution System : :
_Sub-Total 59,672 2,079 80,441
2. O/M Facilities’Equipments 3,650 684 4,334
3. Access Road Improvement/ 190 1,715 1,905
Construction Works
4. Monitoring System 1,137 1,644 2,781
5. Preparatory Works S - 744 744
(3% of Local Cost)
Total 64,649 25,556 90,205
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Table 1.1 Water Supply Service Rate in Dominican Republic (1988)

2otal | popuintion | S5 | popuiaion | Kate
Urban Area | 130 | 1,669,528| 128 | 1,349,870 81
Rural Area | 8,615 | 2,613,004] 1507 | b572,862) 22
Total - | 4,282,532 J] | 1,092,732 45

Table 1.2 Water Supply Service Rate in Four Western Provinces (1988)

Population Urban Area Rural Area Total
. Popula- ] Service | Service {Popula-|Service { Service |Popula-{ Service | Service
Province tion P. | Rate [ tion | P. | Rate | tion | Pop. | Rate
MONTE CRISTI | 34,2324 34,184 9gl 57,066 2,554 4} 91,2871 36,738 40
DAFABON 19,5161 19,516 100] 43,645 18,856 45| 63,161} 38,372 61
ELIASPINA 14,9561 12,295 82| 56,605| 1,954 3] 71,5611 14,249 20
INDEPENDEN | 23,209 23,209 100} 19,221 4,086 21} 42,430 27,285 64
CIA
Total 91,913 89,204 97 176,526 | 27,450 16 {268,439 (116,654 43
Table 1.3 Population Census in Four Western Provinces
URBAN RURAL POPULATION
POPULA- TOTAL
PROVINCES TIQN Under 200 | 200~400 | Over 400 TOTAL OPULA.-
No. of{ Popula-{ No. of [Popula- Popuia- Popula-[No. of|Popula-| TION
g s . ] No.} % No.p L g 7
cities| tion Nages; tion tion tion [cities| tion
Monte Cristi 6} 30,837 63 6,028] 35] 10,0021 45] 36,023 148 | 52,054} 82,891
Dajabon 4| 17,513 98 | 11,2081 63 14,997} 16 13,208] 167 | 38,413| 586,926
[Elias Pifia 5| 12,866 205 | 19,142] 55) 14,9761 27| 18,401 | 287 | 52,519 65,385
Independencia 6 | 48,693 46 3,125§11| 2,857] 10| 12,306| 64 18,288 46,881
Total 21 | 89,809 | 417 | 39,503 ESti 42,838 98| 77,938 669 [162,274] 252,083

Note: D Proposed Area
Source : Detail data of the 1981 population census,
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Table1.4 INAPA Water Supply System

e Water Supply | '
Population System Water Supply Method
Lessthan 200 | Hand Pumps A point water service from community
o _ wells

200 - 400 Windmill Pumps | Borehole ~ Windmill pump -
Elevated reservoir — Communal
faucet

More than 400 | Water Pipeline Borehole — Submersible pump —

' Distribution pipeline — Communal

faucet, or water treatment of the -
surface water — Distribution pipeline
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Table 1.5 Water Consumption Standard
. Water
Population , C_onsump ton Water Supply System
Less than 5,000 150 1/c/d House connection
5,001 - 10,000 150 do
10,001 - 80,000 | 200 do
30,001 - 70,060 2590 do-
70,001 - 150,000 300 do
Daily maximum demand = (Sefv_ica {pli;atopm) X (Average Water Consumption )X 12
Hourly maximumdemand = (Serviece {pli;atopm) X (Average Water Consumption )x1.8
401/c/d | Hand pump system, walking
distance less than 500 m
_ Hand pump system, walking
200~5,000 - 60 distance less than 500 m
' : Communal faucet, walking
: distance more than 500 m
- 100 Communal faucet, walking
distance less than 500 m
o 150 Household connection
More than 5,000 Same as INAPA standard

The daily mazimum and hourly maximum amount ars the same as the INAPA Standard
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Table 1.6  Drinking Water Quality Standard
Drnking Water Quality Standard
Japan INAPA W.H.O.
Desirable I}Waxi.m‘;gll Desirable PMaxi.ml.lgll
N I e -
Acid-Carbognate
HCO _(mg/€) :
Chlorine (mg) <200 200 600 200 600
Sﬂlfat"sod (mg/) 200 400 200 400
Potassium
K {mg/f) - - - ~
Sodium -
Na (mg/f) - - =
Calolam =~ (mg/®) 187.5 500 7% 200
Magnesium (me/t) 125 600 30 150
Nitrogen-Nitrate '
03*N (Eg/ £ <10 45 10
Nitrogen-Nitrate Not simuitaneously
0y-N (mg/€) with NH,-
Nitrogen-Ammonium Not simultaneously
] H4-N {mg/€) with NOo-N
Fluorine (mg/t) <0.8 0.6 1.7 0.6
[ Phosphorus _ _ -
Py0g i N "
Hexav%lr%nt (,hroml(lgngje) <0.05 _ - 0.05
TotalIron (mg/®) <0.3 0.1 1.0 0.1 1.0
Copper
pper, (mg/) <1.0 - - 0.05 1.5
Zine
Manganese (mg) <0.3 0.05 0.5 0.05 05
lead (mg/6) <01 - - 6.1
Total-Hardness <300 1G0 6500 100 500
pH 5.8~8.6 8.5 9.2 6.6 9.2
Turbidity °C) <2 6 25 5 25
Color (Xind) <5 5 50 15 ' 5O
Odor (Kind)
Temperature ) not offensive not offensive
Total Solids <500 500 1500 500 1500
Alcalinity - 400 - -
KMnOy4 (mg/¢) e -
Bacillus (general) 100 - -
Coion bacillus None
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Table 6.2.1 Direct Construction Cost

(Unit : RD$)

Foreign

Item Local Total
1. Water Production/Supply System
(1) Type I, Manual Power Pump System
1) Drilling 30,998,525 5,469,975 36,466,500
2) CasingIStrainer works 14,075,883 1,739,717 15,815,600
3) Pump Installation Works 3,392,769 419,331 3,812,100
4) Concrete Base floor works - 286,890 286,890
Sub-Total 48,465,177 7,915,913 56,381,090
(2) Type I Motorized Pump System
1) Boring Drilling 2,051,560 362,040 2,413,600
2) Casing Works Strainer 620,980 76,780 697,760
3) Equipment/Installation 1,561,800 203,000 1,764,800
4) PumpHouse 80,000 324,000 400,400
5) Elevated Water Tank 722,400 2,889,600 3,612,000
6) Pipe Line 145,642 1,409,358 2,165,000
T Fauicet - 245,525 . 245,525
Totall 5,782,382 5,510,303 11,292,685
(3) Type I, Reservoir Filtration Booster
Pump System
1) Reservoir - 1,216,000 1,216,000
2) Intake Works/Pump 226,130 233,088 459,218
3) TreatmentPlant 1,947,050 817,610 2,764,560
4) Elevated Water Tank 157,380 629,520 786,900
6) Pipe Line | 1,915,924 3,621,428 . 5,637,352
6) Faucet - 166,957 168,957
Motor Bicycle*1 32,000 - 32,000
Sub-Total 428,484 6,654,503 10,962,987




(4) Type V, Water Wagon Distribution

System
Water Wagon *2 (1,420,000) - -
1) Water Tank 1,146,739 658,674 1,804,313
Sub-Total 1,145,739 658,674 1,804,313
Total 59,671,782 20,769,293 80,441,075
2. OM Facilities/Equipment
{1) O/M Office
OM Office Fixtures 105,000 595,000 . 760,000
Sub-Total 15,750 89,250 105,000
120,750 684,250 805,000
(2) O/M Equipment
Truck Crane/Vehicles 988,500 - 988,500
Water Wagon 1,420,000 - 1,420,000
Workshop Car 1,120,600 - 1,120,600
Sub-Total 3,529,000 - 3,529,000
Total 3,649,760 684250 4,334,000
3. Access Road Improvement/Construction
Works
Improvement Works 97,600 877,600 . 976,000
Construction Works 520 4,700 5,220
River crossing Works -92,680 833,100 925,680
Sub-Total 190,600 1,716,300 - 1,906,900

-b6-



4. Monitoring System

Monitoring Well 1,087,000 1643000 2,730,000

Automatic Water Level Meter *3 5,000 - 50,000

Sub-Total 1,137,000 '1,643,000 2,780,000

B. Preparatory Works (3% of local portion) - 744,365 74,435
90,205,330

* Grand Total 64,649,132 25,656,198

¥1: Separate from the official O/M equipments
*2:  Include in the official O/M equipment
*3: Only one level meter was estimated because 6-Nos. meters will use exisiting one
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6.2.1-2  Unit Price of Direct Construction Cost

1) Material/Equipment  1/3
Item Quantity Unit_ Unit Price

Earth Works
Excavation (manual) 1 md 15
Excavation (Machine) 1 ” 12
Backfill 1 ” ]
Banking 1 » 14
Removal of Surplus Seil 1 _ » 6

Material
Sand 1 m3 : 250
Gravel 1 » 185
Crushed Stone 1 " 300
Cement 1 " 1,058
Wood 1 » 1,100
Sand (for Water Treatment) 1 » 750
Gravel (for Water Treatment) 1 n 555
Concrete 140 kg/em?2 - 1 " 785
Concrete 160 kg/fcm? 1 » 805
Concrete 180 kglem2 ' 1 ” . 82
Concrete 210 kg/em? 1 » 880
Concrete 240 kgfem? ] ) » 950
Mortar (1:3) 1 7 780
Mortar (i:4) 1 » 916
Mortar (1:2) : 1 ¥ 1,251
Mortar (i:10) 1 » 699
Formboard  (A) . i m? 73
Formboard  (B) 1 7 100

C-80



1) Material/Equipment

2/3

Item Quantity | Unit Unit Price
Formboard  (C) | m? 115
Reinforcing Bar 1 t 7,600
Iron Plate 1 » 12,500
Concrete B]qcks 4" 1 piece 6
Concrete Blocks 6” 1 ” 7.23
Concrete Blocks 8 1 ” 9.46
Concrete Blocks 10* 1 ” 15.80
~ Concrete qucks 12” 1 ” 16.81
Brick 1 ” 3.0
PVC Pipe 2 1 m 42
PVC Pipe 27 1 " 13.75
PVC Pipe 3 1 » 24.75
PVCPipe 4" 1 ” 39.89
PVC Pipe 5" 1 n 90.74
Galvanized Steel Pipe 2" 1 v 164
Galvanized Steel Pipe 3” 1 ” 226.3
Galvanized Steel Pipe 47 1 ” 3116
Galvanized Steel Pipe 6” 1 » 459.2
- Galvanized Steel Pipe 8” 1 " 590.4
Galvanized Steel Pipe 10” 1 » 738
Stop Vaive 2 1 » 2,229
Stop Valve 3" 1 ” 2,748
Stop Valve 4 1 » 3,960
Stop Valve 6" 1 » 6,052
Stop Valve 8" 1 » 9,169
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1) Material/Equipment

3/3

Unit Price

Quantity | Unit
Stop Valve 10" i m 19,374 A
Air Valve 1/2” 1 n 3,400
Air Valve 3/4" 1 * 3,450
Air Valve 17 1 ” 3,950
Submersible Pump 1.5 kw (220v/60 Hz) 1 73,750
Submersible Pump - 2.2 kw (220v/60 Hz) 1 84,100
- Submersible Pump 3.7 kw (220v/60 Hz) 1 139,080
Multi-Stage
Centrifugal Turbine Pump 5.5 kw (220v/60 Hz) 1 49,520
Centirfugal Turbine Purap 3.7 kw (220v/60 Hz) 1 17,060
Centirfugal Turbine Pump 0.4 kw (220v/60 Hz) 1 10,440
Hand Pump 1 29,100
Generator 18.74kva 1 234,600
Generator 13.6kva 1 220,300
Generator 12.21 kva 1 153,200
Generator 7.7 kva 1 140,800
Generator 6.3kva 1 134,100
Casing Pipe 6” 1 m 980
Strainer g” 1 ” 2,030
Fuel Gasoline 1 e 5.3
Diesel Oil i » 3.62
Mobil il 1 » 28
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6.2.1-2  Unit Price of Direct Construction Cost

2) Labor Cost

item : Quantity | Unit Unit Price
Operator 1 month 2,500
Driver (Light) 1 d 2,000
Driver (Heavy) 1 ” 2,500
Assistant Driver 1 » 2,000
Carpenter 1 » 1,800
Plumber 1 » 1,800
‘Lahour Worker 1 » 2,000
Mason ' 1 ¥ 1,800
Plagterer 1 ” 2,000
Foreman 1 » 2,200
Common Laborer 1 ? 1,600
Watchman _ 1 » o 1,200
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3)  O/MStaff

Item Quantity | Unit Unit Price
Enginger (Senior) 1 month 6,000
Engineer (Junior) 1 » 4,000
Asst. Engineer 1 » 3,000
Operator.(Truck with Crane) 1 » 2,500
Driver (Water Wagon & Pick-up) 1 » 2,000
Labourer 1 » - 1,2@
Watchmsan 1 " £ 1,200
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Fig. 5.1.2 Standard Design of the Well (Hand Pump)
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