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Table C.5.1 Cost Estimate of Irrigation System Improvement (1/4)

Work Quantity  Unit Price Amount
Improvement Block Item Amount  Unit  ('000 Pesos) (Million Pesos, ('000 USS$)
1. Suta. Present 1. Direct construction cost (including A.I.U)
1.1 Intake works
(1) Gate (G-ST1) 1 LS. 276
(2) Gate (G-ST2) 1 LS. 276
Sub-total (Intake works) 552
1.2 Ditch works
(1) Ditch 9,500 m 8.8 84
(2) Ditch structures 1 LS. 90
Sub-total (Ditch works) 174
Sub-total (Direct construction cost) 726 378
2. Land acquisition and compensation 150
3. Engineering and administration costs (20 % of 1+2) 175
4. Physical contingency (10 % of 1+2) 88
5. Total 1,139 593
2. Suta. Extension 1. Direct construction cost (including A.L.U)
1.1 Intake works
(1) Gate (G-ST3) 1 LS. 276
Sub-total (Intake works) 276
1.2 Ditch works
(1) Ditch 1,000 m 8.8 9
(2) Ditch structures 1 L.S. 33
Sub-total (Ditch works) 42
Sub-total (Direct construction cost) 318 166
2. Land acquisition and compensation 16
3. Engineering and administration costs (20 % of 1+2) 67
4. Physical contingency (10 % of 1+2) 33
5. Total 434 226
3. Cap-1. Present 1. Direct construction cost (including A.1.U)
1.1 Intake works
Sub-total (Intake works) 1]
1.2 Ditch works
(1) Ditch 15,700 m 26.3 413
(2) Ditch structures 1 LS. 105
Sub-total (Ditch works) 518
Sub-total (Direct construction cost) 518 270
2. Land acquisition and compensation 247
3. Engineering and administration costs (20 % of 1+2) 153
4. Physical contingency (10 % of 1+2) 77
5. Total 995 518
4. Cap-1. Extension 1. Direct construction cost (including A.1.U)
1.1 Intake works
Sub-total (Intake works) 0
1.2 Ditch works
(1) Ditch 12,300 m 10.0 123
(2) Ditch structures 1 LS. 135
Sub-total (Ditch works) 258
Sub-total (Direct construction cost) 258 134
2. Land acquisition and compensation 194
3. Engineering and administration costs (20 % of 1+2) 90
4. Physical contingency (10 % of 1+2) 45
5. Total 587 306
Note) Exchange Rate: 1US$ = 1,920 Colombian Pesos (1999 October).  1.V.A is not included.
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Table C.5.1 Cost Estimate of Irrigation System Improvement (2/4)

Improvement Block

Work Quantity
Item Amount  Unit

Unit Price
('000 Pesos) (Million Pesos, (‘000 US$)

Amount

5. Lenguazaque.
Extension

6. Cap-2. Present

7. Marifio. Present

8. Honda. Extension

1. Direct construction cost (including A.LU)
1.1 Intake works

(1) Gate (G-LG1) I LS.
(2) Gate (G-LG2) 1 LS.
(3) Gate (G-LG3) 1 LS.

Sub-total (Intake works)
1.2 Ditch works

(1) Ditch 21,400 m
(2) Ditch structures 1 LS.
Sub-total (Ditch works)

Sub-total (Direct construction cost)
2. Land acquisition and compensation

3. Engineering and administration costs (20 % of 1+2)

4. Physical contingency (10 % of 1+2)
5. Total

1. Direct construction cost (including A.L.U)
1.1 Intake works
Sub-total (Intake works)
1.2 Ditch works
(1) Ditch 31,800 m

(2) Ditch structures 1 LS

Sub-total (Ditch works)
Sub-total (Direct construction cost)
2. Land acquisition and compensation

3. Engineering and administration costs (20 % of 1+2)

4. Physical contingency (10 % of 1+2)
5. Total

1. Direct construction cost (including A.LU)
1.1 Intake works

(1) Gate (G-MA1) 1 LS.
(2) Turnout (T-MA1) I LS

Sub-total (Intake works)
1.2 Ditch works
(1) Ditch 7,600 m

(2) Ditch structures 1 LS.

Sub-total (Ditch works)
Sub-total (Direct construction cost)
2. Land acquisition and compensation

3. Engineering and administration costs (20 % of 1+2)

4. Physical contingency (10 % of 1+2)
5. Total

1. Direct construction cost (including A.1.U)
1.1 Intake works

(1) Gate (G-HO1) 1 LS.

Sub-total (Intake works)
1.2 Ditch works
(1) Ditch 9,100 m

(2) Ditch structures 1 LS.

Sub-total (Ditch works)
Sub-total (Direct construction cost)
2. Land acquisition and compensation

3. Engineering and administration costs (20 % of 1+2)

4. Physical contingency (10 % of 1+2)
5. Total

8.8

17.5

8.8

8.8

435
435
553
1,423

188
156
344
1,767
337
421
210
2,735

557
374
931
931
501
286
143
1,861

218
18
236

67
78
145
381
120
100
50
651

435
435

80
132
212
647
143
158

79

1,027

920

1,424

485

969

198

339

337

535

Note) Exchange Rate: 1US$ = 1,920 Colombian Pesos (1999 October).
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Table C.5.1 Cost Estimate of Irrigation System Improvement (3/4)

Work Quantity Unit Price Amount
Improvement Block Item Amount  Unit  ('000 Pesos) (Million Pesos, (‘000 US$)
9. Susa. Present 1. Direct construction cost (including A.L.U)
1.1 Intake works
(1) Gate (G-SS1) 1 LS 218
(2) Pump (P-SS1) 1 LS 94
Sub-total (Intake works) 312
1.2 Ditch works
(1) Ditch 11,900 m 8.8 105
(2) Ditch structures 1 LS. 108
Sub-total (Ditch works) 213
Sub-total (Direct construction cost) 525 273
2. Land acquisition and compensation 187
3. Engineering and administration costs (20 % of 1+2) 142
4. Physical contingency (10 % of 1+2) 71
5. Total 925 482
10. Susa. Extension 1. Direct construction cost (including A.I.U)
1.1 Intake works
(1) Gate (G-SS2) 1 LS. 218
(2) Gate (G-SS3) 1 LS. 218
Sub-total (Intake works) 436
1.2 Ditch works
(1) Ditch 8,900 m 8.8 78
(2) Ditch structures 1 LS. 114
Sub-total (Ditch works) 192
Sub-total (Direct construction cost) 628 327
2. Land acquisition and compensation 140
3. Engineering and administration costs (20 % of 1+2) 154
4. Physical contingency (10 % of 1+2) 77
5. Total 999 520
11. Simijaca. Extensio1 1. Direct construction cost (including A.L.U)
1.1 Intake works
(1) Gate (G-SI1) 1 LS. 276
(2) Gate (G-SI2) 1 LS. 276
Sub-total (Intake works) 552
1.2 Ditch works
(1) Ditch 9,000 m 8.8 79
(2) Ditch structures 1 LS. 83
Sub-total (Ditch works) 162
Sub-total (Direct construction cost) 714 372
2. Land acquisition and compensation 142
3. Engineering and administration costs (20 % of 1+2) 171
4. Physical contingency (10 % of 1+2) 86
5. Total 1,113 580
12. Old-Suarez. Presen 1. Direct construction cost (including A.LU)
1.1 Intake works
(1) Turnout (T-OS1) 1 LS. 18
Sub-total (Intake works) 18
1.2 Ditch works
(1) Ditch 6,200 m 8.8 55
(2) Ditch structures 1 LS. 54
Sub-total (Ditch works) 109
Sub-total (Direct construction cost) 127 66
2. Land acquisition and compensation 98
3. Engineering and administration costs (20 % of 1+2) 45
4. Physical contingency (10 % of 1+2) 23
5. Total 293 153
Note) Exchange Rate: 1USS = 1,920 Colombian Pesos (1999 October).  1.V.A is not included.
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Table C.5.1 Cost Estimate of Irrigation System Improvement (4/4)

Work Quantity Unit Price Amount
Improvement Block Item Amount  Unit  ('000 Pesos) (Million Pesos] (‘000 US$)
13. Merchan. Present 1. Direct construction cost (including A.L.U)
1.1 Intake works
Sub-total (Intake works) 0
1.2 Ditch works
(1) Ditch 1,000 m 8.8 9
(2) Ditch structures 1 LS. 33
Sub-total (Ditch works) 42
Sub-total (Direct construction cost) 42 22
2. Land acquisition and compensation 16
3. Engineering and administration costs (20 % of 1+2) 12
4. Physical contingency (10 % of 1+2) 6
5. Total ' 76 40
14. Merchan. Extensio: 1. Direct construction cost (including A.L.U)
1.1 Intake works
(1) Gate (G-ME1) 1 LS. 1,450
Sub-total (Intake works) 1,450
1.2 Ditch works
(1) Ditch 6,600 m 8.8 58
(2) Ditch structures 1 LS. 91
Sub-total (Ditch works) 149
Sub-total (Direct construction cost) 1,599 833
2. Land acquisition and compensation 104
3. Engincering and administration costs (20 % of 1+2) 341
4. Physical contingency (10 % of 1+2) 170
5. Total 2,214 1,153

Note) Exchange Rate: 1TUS$ = 1,920 Colombian Pesos (1999 October). LV.A is not included.
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Table C.6.1 National Criteria of Portable Water in Colombia

Parameter Unit Value Parameter Unit Value
Color upC <I5|NO, mg/1 10
Odor or Flavor Acceptable|Ag mg/1 0.01
Turbidity UNT <5[Pb mg/l 0.01
Total Solids mg/l <500{Se mg/1 0.01
Conductivity u mhos/1 50-1,000{ABS mg/1 0.5
Floating Substance mg/1 Absent | T-Trihalomethane mg/1 0.1
Al mg/l 0.2|Grease & Oil mg/l absent
Sb mg/l 0.005[Ca mg/l 60
As mg/1 0.01]CaCO; (Acidity) mg/l 50
Ba mg/1 0.5|CaCO; (Hydroxyl) mg/l <LD
B mg/1 0.3}CaCO, (T-Alkalinity) mg/1 100
Cd mg/l 0.003|CT mg/1 250
CN (Free and Dissolved) mg/1 0.05]CaCO; (T-Hardness) mg/1 160
Total CN° mg/1 0.1{Total Fe mg/1 0.30
CHCl, mg/l 0.03|Mg mg/1 36
Cu mg/1 1.0[Mn mg/l 0.10
o mg/1 0.01/S0,” mg/l 250
Total Phenol mg/l 0.001|Zn mg/1 5
Hg mg/1 0.001|F mg/l 1.20
Mo mg/l 0.07|PO,> mg/l 0.20
Ni mg/1 0.02|pH mg/1 6.59.0
NO, mg/1 0.1|CL, Residue mg/1 0.2-1.0
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Table C.6.2 Results of Water Quality Analysis at Intake Point in Suarez River

Parameter Unit Rainy Season Dry Season

1999.4.16 1999.5.13 1999.5.14 Average |1999.7.14|1999.7.27| Average
Discharge m’/s 4.0 4.2 5.1 4.4 - - -
Water Temperature C 17.4 14.0 16.8 16.1 17.1 19.3 18.2
Color Light Yellow | Light Yellow| Light Brown - 14.0 120.0 67.0
Odor Odorless Odorless Odorless - - - -
EC mS/S 33.6 180.0 180.0 131.2 304.0 362.0 333.0
Turbidity 1173 34.0 34.0 61.8 55.0 27.0 41.0
pH 7.0 6.9 6.9 6.9 6.7 6.7 6.7
Disslolved Oxygen mg/l 0.3 - - 0.3 1.4 32 23
BOD mg/l 1.0 2.0 - 1.5 2.0 2.6 23
CoD mg/l 62.0 62.0 31.0 51.7 51.8 303 41.1
TOC mg/l - - - - 5.6 - 5.6
Humic Acid mg/l - - - - 11.1 - 11.1
T-N mg/l 29 2.0 - 24 2.2 2.8 2.5
NH,-N mg/l 1.2 - - 1.2 0.3 0.7 0.5
NO;-N mg/l 0.3 - - 0.3 0.1 0.4 0.3
NO,-N mg/l ND - - - ND 0.0 0.0
T-P mg/l 0.2 0.1 0.1 0.1 0.0 0.1 0.1
PO,-P mg/l 0.0 - - 0.0 0.0 0.0 0.0
SS mg/l 83.0 26.0 35.0 48.0 28.6 10.0 19.3
Volatile SS mg/1 32.0 3.0 18.0 17.7 27.1 0.0 13.6
Phenols mg/l ND - - - ND - -
As mg/] ND - - - ND - -
Cd mg/1 ND - - - ND - -
CN mg/1 ND - - - ND - -
cr* mg/l ND - - - ND - -
Cu mg/1 ND - - - ND - -
Hg mg/l ND - - - ND - -
Ni** mg/l ND - - - ND - -
Pb mg/l ND - - - ND - -
Zn mg/l ND - - - ND - -
Fe mg/l1 18.3 - - 18.3 8.7 3.1 5.9
Mn mg/l 0.3 - - 0.3 0.3 - 0.3
Coliforms(Total) mg/l 15x10° - - 15x10°|  30x10°| 3.8x10°]  17x10°
Coliform (Fecal) mg/l 9x10? - - 9x10%|  30x10%] 2.0x10%]  16x10
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Table C.6.3 Water Intake Quantity and Chemical Consumption at Chiquinquira Purification
Plant in September, 1999

Date Q Aly(S0,); CaO Cl,

I/sec m’/day mg/1 Kg mg/l Kg mg/1 Kg

1 147.0 12,672 63.1 800.0 5.9 75.0 3.1 39.1
2 138.0 11,448 67.7 775.0 6.6 75.0 3.4 39.1
3 141.0 11,664 68.6 800.0 6.4 75.0 34 39.1
4 155.0 13,392 59.7 800.0 5.6 75.0 29 39.1
5 170.0 13,464 66.8 900.0 5.6 75.0 29 39.1
6 147.0 12,672 59.2 750.0 5.9 75.0 3.1 39.1
7 155.0 13,392 59.7 800.0 5.6 75.0 29 39.1
3 150.0 12,960 61.7 800.0 5.8 75.0 3.0 39.1
9 150.0 12,960 61.7 800.0 5.8 75.0 3.0 39.1
10 150.0 12,960 65.6 850.0 5.8 75.0 3.0 39.1
11 155.0 13,392 64.2 860.0 5.6 75.0 29 39.1
12 153.0 13,176 65.3 860.0 5.7 75.0 3.0 39.1
13 153.0 13,176 60.7 800.0 5.7 75.0 3.0 39.1
14 150.0 12,960 66.4 860.0 5.8 75.0 3.0 39.1
15 140.0 12,096 70.3 850.0 6.2 75.0 32 39.1
16 150.0 12,960 65.6 850.0 5.8 75.0 3.0 39.1
17 142.0 12,240 65.4 800.0 6.1 75.0 3.2 39.1
18 160.0 13,824 57.9 800.0 5.4 75.0 2.8 39.1
19 152.0 13,107 57.2 750.0 5.7 75.0 3.0 39.1
20 150.0 12,960 61.7 800.0 5.8 75.0 3.0 39.1
21 135.0 11,684 59.9 700.0 6.4 75.0 3.3 39.1
22 153.0 13,176 56.9 750.0 5.7 75.0 3.0 39.1
23 153.0 13,176 493 650.0 5.7 75.0 3.0 39.1
24 140.0 12,096 57.9 700.0 6.2 75.0 3.2 39.1
25 150.0 12,960 54.0 700.0 5.8 75.0 3.0 39.1
26 150.0 12,960 50.2 650.0 5.8 75.0 3.0 39.1
27 153.0 13,176 56.9 749.7 5.7 75.0 3.0 39.1
28 156.0 11,232 57.9 650.3 6.7 75.0 35 39.1
29 150.0 12,960 57.9 750.0 5.8 75.0 3.0 39.1
30 143.0 12,312 73.1 900.0 6.1 75.0 3.2 39.1
149.7 12,774 61.4 783.5 5.9 75.0 3.1 39.1
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