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Appendix 13.6 Drawings 

 
Title Drawing No. Title Drawing No.

GENERAL GENERAL

GENERAL PLAN OF SEWERAGE FACILITIES SGE-01 GENERAL PLAN OF DRAINAGE FACILITIES DGE-01

TRUNK AND BRANCH SEWER DRAINAGE FACILITIES

TRUNK AND BRANCH SEWER FROM LAREX COLONY
TO NEW GULSHAN-E-RAVI DISPOSAL STATION

GENERAL

PLAN (1/10 ~ 10/10) TSL-01~10 TYPICAL CROSS SECTION DG-01

PROFILE -TRUNK SEWER- (1/3 ~ 3/3) TSL-11~13 DETAIL OF COVER DG-02

PROFILE -BRANCH SEWER- (1/2 ~ 2/2) TSL-14~15 PLAN & PROFILE

DETAIL OF MANHOLE (UP TO 48" DIA SEWER) ( 1/2 ~ 2/2) TSL-16~17 CENTRAL DRAIN (1/3 - 3/3) DP-01~03

DETAIL OF MANHOLE (FOR 54" DIA SEWER) ( 1/2 ~ 2/2) TSL-18~19 DIL MUHAMMAD ROAD DRAIN DP-04

DETAIL OF DROP MANHOLE TSL-20 GOVERNER HOUSE DRAIN (REHABILITATION) (1/2 - 2/2) DP-05~06

TRUNK SEWER ALONG CANTONMENT DRAIN ART COUNCIL DRAIN DP-07

PLAN (1/8 ~ 8/8) TSC-01~08 ALLAMA IQBAL ROAD DRAIN (1/4 -4/4) DP-08~11

PROFILE (1/9 ~ 9/9) TSC-9~17 WAPDA HOUSE DRAIN DP-12

DETAIL OF MANHOLE (UP TO 48" DIA SEWER) ( 1/2 ~ 2/2) TSC-18~19 LAWRENCE ROAD DRAIN DP-13

DETAIL OF MANHOLE (FOR 54" DIA SEWER) ( 1/2 ~ 2/2) TSC-20~21 NICHOLSON ROAD DRAIN DP-14

DETAIL OF DROP MANHOLE TSC-22 POONCH ROAD DRAIN DP-15

DISPOSAL STATION (NEW GULSHAN-E-RAVI DISPOSAL STATION) CHAUBURJI DRAIN DP-16

GENERAL LAYOUT PLAN DS-01 NEW SAMANABAD DRAIN DP-17

DETAL PLAN DS-02 MORRHE SAMANABAD DRAIN DP-18

SECTION (1/2 ~ 2/2) DS-03~04 MULTAN ROAD DRAIN & OLD BUND ROAD (1/2 - 2/2) DP-19~20

COLLECTOR CHANNEL ALMUMATAZ ROAD DRAIN DP-21

PLAN & PROFILE (1/11 ~ 11/11) CC-01~11 SODEWAL DRAIN DP-22

TYPICAL CROSS SECTION CC-12 GULGASHT DRAIN DP-23

LIFT STATION NASIR BAGH DRAIN DP-24

DETAL PLAN LS-01 MALL ROAD DRAIN DP-25

SECTION LS-02 QUEENS ROAD DRAIN DP-26

WASTEWATER TREATMENT PLANT SHAHRA AWANE TIJARAT ROAD DRAIN (1/3 - 3/3) DP-27~29

General Layout　Plan WWTP-1 GOLF ROAD DRAIN DP-30

Flow Diagram WWTP-2 KINNAIRD DRAIN DP-31

Hydraulic Profile WWTP-3 SHAH JAMAL DRAIN DP-32

Plan & Section (Receiving Chamber/Screen) WWTP-4 GULSHAN-E-RAVI DRAIN (1/3 - 3/3) DP-33~35

Plan & Section (Anaerobic Pond) WWTP-5 SANDA ROAD DRAIN DP-36

Plan & Section (Trickling Filter Basin) WWTP-6 KRISHAN NAGAR DRAIN (1/2 - 2/2) DP-37~38

Plan & Section (Sedimentation Pond) WWTP-7 REWAZ GARDEN DRAIN DP-39

SEWERAGE FACILITIES DRAINAGE FACILITIES

 
 



 

 

 

 

 

APPENDIX 13.6.1 SEWERAGE FACILITIES 

  































































































































 

 

 

 

 

APPENDIX 13.6.2 DRAINAGE FACILITIES 
 























































































 

 

 

 

 

APPENDIX 13.6.3 WASTEWATER TREATMENT PLANT 
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Appendix 13.7 Typical Drawing of Existing Pylon in WWTP Site 
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Appendix 13.8 Result of Topographic Survey and Soil investigation 
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1. Introduction 
2. Scope of Surveying and Mapping 
3. Equipment Used 
4. Calibration of Survey Instrument 
5. Survey Control Points 
 5.1 Horizontal Control 
  5.1.1 Units of Measurement 
  5.1.2 Electronic Distance Measurement(EDM) Equipment 
  5.1.3 Electronic Distance Measurement(EDM) Traversing 
 5.2 Vertical Control 
  5.2.1 Reference Datum 
  5.2.2 Units of Measurement 
  5.2.3 B.M Stations 
  5.2.4 Bench Mark Leveling 
6. Topographic Survey Data Acquisition 
7. Survey Data Processing 

7.1 Traverse Computations 
7.2 Topographic Survey Data Processing 

 
 Annex –A: Plan Drawings of WWTP and Collector channel 

Annex –B: Coordinates of boundary line of WWTP 
Annex –C: Traverse Sheet with coordinates of WWTP 
Annex –D: Level Sheet of WWTP 
Annex –E: Level Sheet of Collector Channel 
Annex –F: Traverse Sheet for Collector Channel 
Annex –G: Land Revenue literature 
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SURVEY REPORT 

 
1. Introduction 

South West Waste Water Treatment Plant Wasa, Lahore                   
survey task was given to Alfa Engineering Company. A credible survey and 
mapping was required in digital format for the planning and design of Waste 
Water Treatment Plant & Collector channel. A location map of the area is 
shown in Appendix – A 
 

2. Scope of Surveying and Mapping  
The Topographic survey of the land required for the construction of Waste 
water Treatment Plant and the collector channel is required. This land has 
already been acquired by WASA, Lahore.  
 
WWTP 
The extent of survey land already acquired by WASA was shown by the 
“Patwari” to the survey team, who is the government representative from the 
revenue department. Patwari responsibility is to mark the exact boundaries of 
the land owned by WASA.  
 
Measurement of land by Patwari is not based on Co-ordinates system or X, Y, 
Z values in Pakistan but the Patwari just defines the length & width of the 
piece of land after identification through their own method (Khasra numbers) 
from record books and measures in Acres / Kanals & Marlas with respect to 
their books record. 

 
Similarly in our case Patwari identified the location on ground for the occupied 
land which was surveyed using the latest survey techniques available. The 
area of land surveyed assigned the coordinates as per National Grid system of 
Pakistan, Survey of Pakistan. The coordinates of WWTP are shown as 
Appendix – B. 

 
The area shown by the Patwari on ground surveyed is approx. 7300 Kanals 
which is based on the basic unit of measurement which is Marla and is 225 Sq. 
ft in Lahore, Pakistan. 
The survey is carried out with the close liaison of Patwari & WASA department. 
 
 
 
THE COLLECTOR CHANNEL 
 
The length of the collector channel to be surveyed is 7.0 Kms. A 30 m wide 
corridor for the collector channel is already acquired by WASA. The 
Topography survey of the channel was carried. A close coordination was made 
with WASA reps and Patwari during the survey. 
 
 Establishment of horizontal and vertical control points  

 Preparation of topographic survey Plan at Mapping scale :  1:500 
                                                 (1:5,000 in WWTP site) 
           Plane and longitudinal profile  

Horizontal scale:  1:1000 
Vertical scale:   1:100 

 
3. Equipment Used 

 The instruments used for this job are listed hereunder: 
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 Leveling Instrument; B2- No.616822 

PANTAX No.936159 
 Electronic Total Stations; 

Sokkia Set 630r No.29800 
Sokkia Set 630r No.130598 
Sokia set   610 No  29654 

 
4. Calibration of Survey Instruments 

All instruments calibration checked by Sokia Company before start the site 
work.  

 
5. Survey Control Points 

Permanent survey / traverse points have been established at closed interval in 
form concrete blocks cast in situ with Steel Bar & Some in steel rods / nails 
driven into ground at edge of existing road or parapet wall of concrete 
structures, painted red and marked with engraved triangle. The list of bench 
marks / control points with coordinates is shown in Appendix – C. 

 
5.1     Horizontal Control 
5.1.1   Reference Datum 

The control point of National Grid of Pakistan is not available in the vicinity of 
project area, so GPS is used for the determination of grid coordinate value by 
applying GPS INDIAN GRID – I, as a reference. 

 
5.1.2   Units of Measurement 

The linear measurement units used in survey and mapping work are metric 
and the angular measurement in degrees, minutes and seconds of arc. 
 

5.1.3   Electronic Distance Measurement (EDM) Equipment 

Electronic Distance Measurement (EDM) equipment has been used at the 
project site for this work. 

 
5.1.4   Electronic Distance Measurement (EDM) Traversing 

A closed loop EDM traversing was used to establish horizontal controls in the 
area using total stations with an accuracy rating of  5 mm + 5 ppm or better. 

 
All traverse distances were measured in two directions (forward and back) and 
mean distance adopted provided the two agreed to an accuracy limit 
of1:12,000 or better. The field horizontal distances were used in computation 
of coordinates. 

 
The horizontal angle were measured on two zeros (four pointing each way) on 
face left and right position of the instrument. Mean of the four (4) angles was 
used in traverse computation provided the maximum spread of angles was not 
more than 20 seconds of arc.  

 
The computations were carried out on computer using appropriate software 
and minimum acceptable loop closure accuracy to be achieved was 1:12,000. 
The distances measured in field were the horizontal distances because the 
instruments used have built-in facility to convert the field slope distance to 
horizontal. The measured distance were corrected for various geodetic 
corrections and used in the traverse computations.  
 

5.2   Vertical Control 
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5.2.1  Reference Datum 
The control point of National Grid of Pakistan is not available in the vicinity of 
project area, so GPS is used for the determination of datum value by applying 
WGS 84 datum as a reference datum.  

5.2.2   Units of Measurement 
Metric units are the unit of measurement. 

 
 

5.2.3   BM Stations 
Forty Seven (47) horizontal control stations were used as BM stations which 
were established at safe and stable locations. The datum of the survey is 
based on WGS 84 which is taken as the basis for the Z – value of the project. 
The Coordinates of Forty Seven (47) BM Stations are shown in Appendix C & 
F. 

 
5.2.4.   Bench Mark Leveling 

The leveling and check leveling were carried out using automatic leveling 
instruments of quality and compatible metric leveling staves.  
 
The minimum acceptable leveling accuracy for out and back runs was 
aimed to be   12 mm k where k is distance in kilometers and same 
accuracy level was maintained through out Bench Mark leveling process. 
The BM levels are shown in Appendix- D & E 

 
6. Topographic Survey Data Acquisition 

Bulk of the topographic field survey data was acquired using electronic total 
stations Built in Memory. The data was down loaded to the computer at site 
and processed into digital format (Pt no, x, y, z, description). 

 
7. Survey Data Processing 

Traverse Computation 
The traverse field survey data is computer processed using in house 
developed computer software and small misclosure adjusted among the 
traverse legs using Bowditch method of adjustment.  

 
Topographical Survey Data Processing 
Electronic total stations used for topo survey had electronic data recording 
facility and same was used for bulk of the field work, however, some data 
was recorded manually on data forms and manually entered in the 
computer for processing. 
 
The data was computer processed to create DTM and computer aided 
mapping carried out at 1:500 scale. The mapping was field verified and 
maps finalized. 
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Annex – B 
 

WTTP SOUTH WASA

BOUNDARY CORNER COORDINATE LIST
Sr.No EASTING NORTHING REMARKS 

1 3336204.977 823813.1359
2 3336026.046 823416.0611
3 3335879.509 823047.8822
4 3335817.032 822936.3633
5 3335817.032 822936.3633 DUPLICATE 
6 3335927.715 822838.3047
7 3335927.715 822838.3047 DUPLICATE 
8 3335927.715 822838.3047 DUPLICATE 
9 3335893.184 822755.324

10 3335800.705 822841.2335
11 3335693.056 822578.9067
12 3335686.244 822554.8939
13 3335672.77 822530.5941
14 3335667.822 822518.7621
15 3335544.987 822230.2322
16 3335540.526 822211.0781
17 3335531.354 822196.4501
18 3335510.969 822187.5558
19 3334962.199 821951.9352
20 3334915.11 821934.3581
21 3334172.892 821604.6511
22 3334048.904 821957.8653
23 3334005.976 822091.7298
24 3334119.575 822289.9432
25 3334151.275 822412.7249
26 3334231.455 822636.5793
27 3334275.708 822726.5871
28 3334305.192 822783.8361
29 3334323.062 822784.6772
30 3334321.399 822852.128
31 3334360.421 822920.234
32 3334391.158 822974.1217
33 3334447.425 823083.5796
34 3334460.08 823113.4233
35 3334530.778 823251.5537
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36 3334594.237 823345.3426
37 3334611.515 823371.0936
38 3334633.847 823404.2903
39 3334658.522 823441.6401
40 3334859.582 823764.0287
41 3334960.499 823926.2158
42 3334997.829 823988.6839
43 3335035.877 824049.2885
44 3335069.824 824103.5332
45 3335087.028 824133.302
46 3335206.627 824305.7754
47 3335203.238 824301.7532
48 3335413.532 824547.7855
49 3335413.532 824547.7855 DUPLICATE 
50 3335511.642 824582.1688
51 3335511.642 824582.1688 DUPLICATE 
52 3335449.969 824441.4489
53 3335449.969 824441.4489 DUPLICATE 
54 3335456.674 824419.2753
55 3335466.689 824379.6099
56 3335496.625 824323.2136
57 3335512.684 824301.211 
58 3335545.421 824259.1743
59 3335549.825 824253.5629
60 3335553.126 824249.788
61 3335554.483 824248.3183
62 3335672.593 824118.9439
63 3335681.85 824110.628 
64 3335688.266 824104.0449
65 3335906.493 823938.0921
66 3336105.831 823847.6264

67 3336122.577 823838.5037
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Annex – C 
 

TRAVERSE SHEET FOR WASTE WATER TRAETMENT PLANT  
          

STATION ANGLE ANGLE BEARING DISTT NORTHING EASTING 
FROM TO DEG MIN SEC   DEC-DEG M m m 

Loop-1                
  1            824,505.000 3,335,447.000 
1 2        160.239 184.955 824,330.937 3,335,509.534 
2 3 159 9 0 159.1500 139.3885 285.030 824,114.559 3,335,695.068 
3 4 166 36 4 166.6011 125.9896 298.124 823,939.370 3,335,936.287 
4 5 168 54 6 168.9017 114.8913 208.657 823,851.547 3,336,125.562 
5 11 168 46 32 168.7756 103.6668 266.240 823,788.641 3,336,384.263 
11 12 280 46 46 280.7794 204.4463 315.227 823,501.674 3,336,253.810 
12 13 180 16 19 180.2719 204.7182 331.593 823,200.463 3,336,115.152 
13 14 180 0 35 180.0097 204.7279 297.418 822,930.317 3,335,990.739 
14 15 180 32 36 180.5433 205.2713 329.658 822,632.209 3,335,850.007 
15 9 269 30 31 269.5086 294.7799 270.704 822,745.670 3,335,604.228 
9 16 146 9 39 146.1608 260.9407 334.776 822,692.957 3,335,273.628 

16 17 185 31 50 185.5306 266.4713 264.778 822,676.660 3,335,009.352 
17 18 181 34 54 181.5817 268.0529 405.172 822,662.894 3,334,604.414 
18 19 178 35 18 178.5883 266.6413 341.956 822,642.860 3,334,263.045 
19 20 276 4 11 276.0697 2.7110 200.761 822,843.396 3,334,272.541 
20 21 203 13 6 203.2183 25.9293 243.253 823,062.162 3,334,378.906 
21 22 244 3 22 244.0561 89.9854 134.106 823,062.196 3,334,513.012 
22 23 86 17 24 86.2900 356.2754 270.375 823,332.000 3,334,495.449 
23 24 234 52 57 234.8825 51.1579 258.985 823,494.429 3,334,697.166 
24 25 169 22 47 169.3797 40.5377 352.037 823,761.970 3,334,925.972 
25 26 169 51 38 169.8606 30.3982 441.230 824,142.544 3,335,149.237 
26 27 165 20 52 165.3478 15.7460 237.005 824,370.655 3,335,213.554 
27 1 224 15 53 224.2647 60.0107 269.147 824,505.185 3,335,446.668 
1 2 280 12 57 280.2158 160.2266 184.957 824,331.133 3,335,509.239 
          

Loop-2                 
5 6 239 22 50 239.3806 174.2718 173.800 823,678.615 3,336,142.908 
6 7 213 35 30 213.5917 207.8635 363.585 823,357.183 3,335,972.981 
7 8 185 10 44 185.1789 213.0424 408.233 823,014.974 3,335,750.388 
8 9 175 27 29 175.4581 208.5004 306.406 822,745.701 3,335,604.182 
9 10 310 49 4 310.8178 339.3182 353.194 823,076.133 3,335,479.441 
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Annex – D 
 

LEVEL SHEET FOR WASTE WATER TREATMENT PLANT 
SOUTH WEST SITE 

FROM TO RUN CLOSE DIFFER ELEVATION 
  ST01       205.00 
ST01 ST02 -0.215 0.215 -0.215 204.785 
ST02 ST03 0.177 -0.181 0.179 204.964 
ST03 ST04 -0.084 0.084 -0.084 204.880 
ST04 ST05 -0.081 0.083 -0.082 204.798 
ST05 ST06 -6.314 6.317 -6.316 198.483 
ST06 ST07 -0.228 0.225 -0.227 198.256 
ST07 ST08 0.626 -0.625 0.626 198.882 
ST08 ST09 5.379 -5.376 5.378 204.259 
ST09 ST10 -0.024 0.02 -0.022 204.237 
  ST5       204.798 
ST5 ST11 -0.202 0.20 -0.201 204.597 
ST11 ST12 0.028 -0.03 0.029 204.626 
ST12 ST13 -0.303 0.305 -0.304 204.322 
ST13 ST14 -0.074 0.078 -0.076 204.246 
ST14 ST15 -0.056 0.055 -0.056 204.191 
ST15 ST9 0.076 -0.075 0.076 204.266 
ST9 ST16 -4.808 4.809 -4.809 199.458 
ST16 ST17 -0.118 0.119 -0.119 199.339 
ST17 ST18 -0.11 0.114 -0.112 199.227 
ST18 ST19 0.177 -0.177 0.177 199.397 
ST19 ST20 -0.126 0.123 -0.125 199.273 
ST20 ST21 0.55 -0.552 0.551 199.824 
ST21 ST22 -0.106 0.108 -0.107 199.717 
ST22 ST23 0.663 -0.66 0.662 200.378 
ST23 ST24 -0.804 0.803 -0.804 199.575 
ST24 ST25 -0.914 0.913 -0.914 198.661 
ST25 ST26 1.465 -1.465 1.465 200.126 
ST26 ST27 -2.932 2.934 -2.933 197.193 
ST27 ST01 7.803 -7.807 7.805 204.998 
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Annex – E 
 

LEVEL SHEET FOR COLECTOR CHANNAL7 KM  
 

FROM TO RUN CLOSE DIFFER ELEVATION 
  ST3       204.964 
ST3 ST28 -8.225 8.226 -8.226 196.739 
ST28 ST29 2.06 -2.06 2.060 198.799 
ST29 ST30 0.229 -0.229 0.229 199.028 
ST30 ST31 10.77 -10.77 10.769 209.797 
ST31 ST32 -4.226 4.225 -4.226 205.571 
ST32 ST33 -5.724 5.721 -5.723 199.849 
ST33 ST34 1.625 -1.623 1.624 201.473 
ST34 ST35 0.754 -0.751 0.753 202.225 
ST35 ST36 1.084 -1.087 1.086 203.311 
ST36 ST37 -3.568 3.564 -3.566 199.745 
ST37 ST38 3.729 -3.731 3.730 203.475 
ST38 ST39 -2.054 2.058 -2.056 201.419 
ST39 ST40 0.376 -0.372 0.374 201.793 
ST40 ST41 3.791 -3.792 3.792 205.584 
ST41 ST42 -4.274 4.273 -4.274 201.311 
ST42 ST43 0.696 -0.7 0.698 202.009 
ST43 ST44 1.48 -1.479 1.480 203.488 
ST44 ST45 -0.2 0.197 -0.199 203.290 
ST45 ST46 -0.726 0.725 -0.726 202.564 
ST46 ST47 2.05 -2.047 2.049 204.613 
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Annex – F 
 

TRAVERSE SHEET FOR COLLECTOR CHANNEL   

          
STATION ANGLE ANGLE BEARING DISTT NORTHING EASTING 

FROM TO DEG MIN SEC   DEC-DEG M m m 

                    
  3             824,114.559 3,335,695.068 
3 28         62.0157 494.267 824,346.484 3,336,131.543 

28 29 148 38 15 148.6375 30.6532 314.156 824,616.743 3,336,291.712 
29 30 172 56 24 172.9400 23.5932 445.077 825,024.617 3,336,469.850 
30 31 181 52 43 181.8786 25.4718 378.88 825,366.668 3,336,632.793 
31 32 181 35 19 181.5886 27.0604 307.35 825,640.372 3,336,772.616 
32 33 176 56 1 176.9336 23.9940 259.351 825,877.312 3,336,878.079 
33 34 159 31 14 159.5206 3.5145 400.523 826,277.082 3,336,902.632 
34 35 176 24 56 176.4156 -0.0699 446.342 826,723.423 3,336,902.087 
35 36 182 43 56 182.7322 2.6623 566.002 827,288.814 3,336,928.378 
36 37 196 30 14 196.5039 19.1662 386.562 827,653.949 3,337,055.290 
37 38 217 49 49 217.8303 56.9965 574.564 827,966.909 3,337,537.140 
38 39 151 27 7 151.4519 28.4484 522.423 828,426.247 3,337,786.006 
39 40 182 16 37 182.2769 30.7254 538.153 828,888.858 3,338,060.961 
40 41 174 10 24 174.1733 24.8987 391.566 829,244.029 3,338,225.816 
41 42 157 28 8 157.4689 2.3676 251.944 829,495.758 3,338,236.224 
42 43 174 26 55 174.4486 -3.1838 303.069 829,798.359 3,338,219.392 
43 44 253 34 22 253.5728 70.3890 451.63 829,949.941 3,338,644.825 
44 45 196 16 28 196.2744 86.6634 222.231 829,962.875 3,338,866.679 
45 46 157 10 41 157.1781 63.8415 125.779 830,018.325 3,338,979.575 
46 47 196 48 11 196.8031 80.6445 145.991 830,042.057 3,339,123.624 
47 CP1 359 39 19 359.6553 260.2998 150.312 830,016.731 3,338,975.461 

CP1 CP2 164 29 42 164.4950 244.7948 119.012 829,966.048 3,338,867.781 
CP2 CP3 198 21 18 198.3550 263.1498 414.686 829,916.587 3,338,456.055 
CP3 CP4 138 37 43 138.6286 221.7784 359.92 829,648.185 3,338,216.258 
CP4 42 130 45 52 130.7644 172.5429 153.708 829,495.777 3,338,236.206 
42 CP5 190 27 11 190.4531 182.9959 284.277 829,211.889 3,338,221.349 

CP5 CP6 205 34 37 205.5769 208.5729 392.482 828,867.208 3,338,033.634 
CP6 CP7 179 31 56 179.5322 208.1051 450.974 828,469.410 3,337,821.184 
CP7 CP8 181 51 49 181.8636 209.9687 576.364 827,970.107 3,337,533.275 
CP8 37 206 34 7 206.5686 236.5373 573.16 827,654.070 3,337,055.119 
37 CP9 142 56 23 142.9397 199.4770 387.238 827,288.992 3,336,926.002 

CP9 CP10 163 8 14 163.1372 182.6143 575.228 826,714.363 3,336,899.765 
CP10 CP11 177 43 3 177.7175 180.3318 437.896 826,276.474 3,336,897.230 
CP11 CP12 182 55 37 182.9269 183.2587 399.987 825,877.134 3,336,874.493 
CP12 CP13 200 38 33 200.6425 203.9012 256.951 825,642.217 3,336,770.386 
CP13 CP14 183 13 40 183.2278 207.1290 304.009 825,371.655 3,336,631.759 
CP14 CP15 178 31 46 178.5294 205.6584 406.429 825,005.303 3,336,455.773 
CP15 CP16 176 49 50 176.8306 202.4890 419.782 824,617.444 3,336,295.204 
CP16 ST3 207 35 23 207.5897 230.0787 783.193 824,114.842 3,335,694.553 
ST3 ST28 11 56 11 11.9364 62.0151 494.264 824,346.770 3,336,131.023 
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1. Borehole Logs  
Location of borehole logs are shown in the Topographic survey drawings. 
 
<WWTP BH-01> 
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<WWTP BH-02> 
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<WWTP BH-03> 
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<WWTP BH-04> 

 
 
 
 
 



 
 
Preparatory Study for Lahore Water Supply, Sewerage and Drainage Improvement Project         Final Report 
 

A-(Chap13)-38 

<WWTP BH-05> 
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<Collector Channel BH-01> 
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<Collector Channel BH-02> 
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<Collector Channel BH-03> 
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<Collector Channel BH-04> 
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<Collector Channel BH-05> 
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<Collector Channel BH-06> 
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<Collector Channel BH-07> 
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<Collector Channel BH-08> 
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2. Empirical Values for φ, qu, Dr and Unit Weight of Soils based on the SPT 
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3. Laboratory Test Results 
 

6 

D
e
p
t
h
 

(
m
)
 Soil Classification Atterberg’s 

Limit Moisture 
Content 

Direct Shear 

Gravel
 % 

Sand
 % 

Silt & Clay 
% LL PI C 

kPa o 

Waste Water Treatment Plant 

Borehole No. 01 

01 -- 83 17 Non-Plastic 7.4 -- -- 

02 -- 83 17 Non-Plastic 8.2 -- -- 

03 -- 87 13 Non-Plastic 9.1 3.2 20.8 

04 -- 89 11 Non-Plastic 14.4 -- -- 

05 -- 72 28 Non-Plastic 16.3 -- -- 

06 -- 54 46 Non-Plastic 19.6 -- -- 

07 -- 67 33 Non-Plastic 21.1 -- -- 

08 -- 78 22 Non-Plastic 22.1 -- -- 

09 -- 81 19 Non-Plastic 19.8 -- -- 

10 -- 89 11 Non-Plastic 20.6 -- -- 

11 -- 90 10 Non-Plastic 18.6 -- -- 

12 -- 86 14 Non-Plastic 20.2 -- -- 

13 -- 89 11 Non-Plastic 19.7 -- -- 

14 -- 90 10 Non-Plastic 20.3 -- -- 

15 -- 87 13 Non-Plastic 21.4 -- -- 

Borehole No. 02 

01 -- 61 39 Non-Plastic 6.7 -- -- 

02 -- 06 94 27 19 08 8.1 -- -- 

03 -- 64 36 Non-Plastic 7.6 -- -- 

04 -- 82 18 Non-Plastic 8.8 3.0 21.6 

05 -- 84 16 Non-Plastic 8.2 -- -- 

06 -- 79 21 Non-Plastic 9.3 -- -- 

07 -- 73 27 Non-Plastic 14.1 -- -- 

08 -- 59 41 Non-Plastic 16.2 -- -- 

09 -- 71 29 Non-Plastic 17.4 -- -- 

10 -- 65 35 Non-Plastic 22.4 -- -- 

11 -- 68 32 Non-Plastic 20.6 -- -- 

12 -- 71 29 Non-Plastic 22.7 -- -- 

13 -- 75 25 Non-Plastic 21.6 -- -- 

14 -- 80 20 Non-Plastic 22.7 -- -- 

15 -- 81 19 Non-Plastic 23.3 -- -- 
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Cont. 
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Soil Classification 
Atterberg’s 

Limit Moisture 

Content 

Direct Shear 

Gravel

 % 

Sand

 % 

Silt & Clay 

% 
LL PI 

C 

kPa 
o 

Waste Water Treatment Plant 

Borehole No. 03 

01 -- 10 90 Non-Plastic 11.6 -- -- 

02 -- 39 61 Non-Plastic 14.4 -- -- 

03 -- 59 41 Non-Plastic 13.7 -- -- 

04 -- 55 45 Non-Plastic 17.6 -- -- 

05 -- 62 38 Non-Plastic 18.1 -- -- 

06 -- 58 42 Non-Plastic 20.2 2.8 22.1 

07 -- 56 44 Non-Plastic 22.6 -- -- 

08 -- 38 62 Non-Plastic 23.7 -- -- 

09 -- 53 47 Non-Plastic 25.7 -- -- 

10 -- 54 46 Non-Plastic 21.6 -- -- 

11 -- 72 28 Non-Plastic 22.9 -- -- 

12 -- 76 24 Non-Plastic 24.2 -- -- 

13 -- 61 39 Non-Plastic 26.1 -- -- 

14 -- 68 32 Non-Plastic 24.7 -- -- 

15 -- 72 28 Non-Plastic 26.1 -- -- 

Borehole No. 04 

01 -- 49 51 Non-Plastic 10.4 -- -- 

02 -- 40 60 Non-Plastic 12.7 -- -- 

03 -- 84 16 Non-Plastic 14.1 -- -- 

04 -- 88 12 Non-Plastic 16.7 -- -- 

05 -- 84 16 Non-Plastic 14.6 -- -- 

06 -- 86 14 Non-Plastic 18.7 -- -- 

07 -- 81 19 Non-Plastic 16.9 -- -- 

08 -- 78 22 Non-Plastic 17.8 2.5 20.6 

09 -- 74 26 Non-Plastic 22.1 -- -- 

10 -- 82 18 Non-Plastic 26.1 -- -- 

11 -- 86 14 Non-Plastic 24.1 -- -- 

12 -- 90 10 Non-Plastic 23.1 -- -- 

13 -- 92 08 Non-Plastic 24.6 -- -- 

14 -- 93 07 Non-Plastic 26.4 -- -- 

15 -- 91 09 Non-Plastic 25.7 -- -- 
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Soil Classification 
Atterberg’s 

Limit Moisture 

Content 

Direct Shear 

Gravel

 % 

Sand

 % 

Silt & Clay 

% 
LL PI 

C 

kPa 
o 

Waste Water Treatment Plant 

Borehole No. 05 

01 -- 61 39 Non-Plastic 9.1 -- -- 

02 -- 74 26 Non-Plastic 7.6 -- -- 

03 -- 81 19 Non-Plastic 12.1 -- -- 

04 -- 79 21 Non-Plastic 14.7 -- -- 

05 -- 66 34 Non-Plastic 16.6 -- -- 

06 -- 78 22 Non-Plastic 19.7 -- -- 

07 -- 81 19 Non-Plastic 22.7 -- -- 

08 -- 87 13 Non-Plastic 20.6 -- -- 

09 -- 84 16 Non-Plastic 24.1 3.4 19.7 

10 -- 82 18 Non-Plastic 25.1 -- -- 

11 -- 88 12 Non-Plastic 26.1 -- -- 

12 -- 86 14 Non-Plastic 24.9 -- -- 

13 -- 91 09 Non-Plastic 23.7 -- -- 

14 -- 88 12 Non-Plastic 26.4 -- -- 

15 -- 89 11 Non-Plastic 25.7 -- -- 

Collector Channel 

Borehole No. 01 

01 -- 85 15 Non-Plastic 6.2 -- -- 

02 -- 90 10 Non-Plastic 7.4 -- -- 

03 -- 97 03 Non-Plastic 8.9 3.5 19.4 

04 -- 94 06 Non-Plastic 10.4 -- -- 

05 -- 96 04 Non-Plastic 11.8 -- -- 

06 -- 94 06 Non-Plastic 12.4 -- -- 

07 -- 96 04 Non-Plastic 14.9 -- -- 

08 -- 95 05 Non-Plastic 16.1 -- -- 

09 -- 93 07 Non-Plastic 18.7 -- -- 

10 -- 97 03 Non-Plastic 19.9 -- -- 
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Soil Classification 
Atterberg’s 

Limit Moisture 

Content 

Direct Shear 

Gravel

 % 

Sand

 % 

Silt & Clay 

% 
LL PI 

C 

kPa 
o 

Collector Channel 

Borehole No. 02 

01 -- 07 93 Non-Plastic 6.4 -- -- 

02 -- 39 61 Non-Plastic 6.9 -- -- 

03 -- 88 12 Non-Plastic 7.6 -- -- 

04 -- 94 06 Non-Plastic 7.2 -- -- 

05 -- 93 07 Non-Plastic 8.6 2.5 20.6 

06 -- 91 09 Non-Plastic 9.3 -- -- 

07 -- 95 05 Non-Plastic 10.7 -- -- 

08 -- 92 08 Non-Plastic 14.1 -- -- 

09 -- 89 11 Non-Plastic 17.6 -- -- 

10 -- 87 13 Non-Plastic 19.3 -- -- 

Borehole No. 03 

01 -- 67 33 Non-Plastic 7.4 -- -- 

02 -- 42 58 Non-Plastic 6.1 -- -- 

03 -- 95 05 Non-Plastic 8.8 -- -- 

04 -- 95 05 Non-Plastic 9.1 -- -- 

05 -- 93 07 Non-Plastic 12.4 -- -- 

06 -- 93 07 Non-Plastic 14.7 -- -- 

07 -- 92 08 Non-Plastic 16.8 2.1 22.5 

08 -- 90 10 Non-Plastic 18.4 -- -- 

09 -- 91 09 Non-Plastic 17.1 -- -- 

10 -- 93 07 Non-Plastic 19.8 -- -- 

Borehole No. 04 

01 -- 44 56 Non-Plastic 8.6 -- -- 

02 -- 48 52 Non-Plastic 8.2 -- -- 

03 -- 77 23 Non-Plastic 10.4 -- -- 

04 -- 85 15 Non-Plastic 11.7 -- -- 

05 -- 86 14 Non-Plastic 14.1 -- -- 

06 -- 88 12 Non-Plastic 13.9 -- -- 

07 -- 84 16 Non-Plastic 16.4 -- -- 

08 -- 89 11 Non-Plastic 18.8 -- -- 

09 -- 86 14 Non-Plastic 24.1 -- -- 

10 -- 89 11 Non-Plastic 22.4 2.2 23.1 
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Soil Classification 
Atterberg’s 

Limit Moisture 

Content 

Direct Shear 

Gravel

 % 

Sand

 % 

Silt & Clay 

% 
LL PI 

C 

kPa 
o 

Collector Channel 

Borehole No. 05 

01 -- 88 12 Non-Plastic 5.3 -- -- 

02 -- 92 08 Non-Plastic 8.1 -- -- 

03 -- 91 09 Non-Plastic 6.9 -- -- 

04 -- 79 21 Non-Plastic 7.6 -- -- 

05 -- 76 14 Non-Plastic 8.7 -- -- 

06 -- 88 12 Non-Plastic 9.1 -- -- 

07 -- 92 08 Non-Plastic 13.1 -- -- 

08 -- 89 11 Non-Plastic 15.7 -- -- 

09 -- 91 09 Non-Plastic 16.9 -- -- 

10 -- 94 06 Non-Plastic 17.4 -- -- 

Borehole No. 06 

01 -- 95 05 Non-Plastic 5.7 -- -- 

02 -- 93 07 Non-Plastic 8.3 -- -- 

03 -- 95 05 Non-Plastic 7.9 -- -- 

04 -- 97 03 Non-Plastic 8.3 -- -- 

05 -- 86 14 Non-Plastic 9.2 -- -- 

06 -- 91 09 Non-Plastic 9.6 -- -- 

07 -- 94 06 Non-Plastic 8.2 -- -- 

08 -- 96 04 Non-Plastic 9.3 -- -- 

09 -- 97 03 Non-Plastic 16.6 -- -- 

10 -- 96 04 Non-Plastic 21.2 -- -- 

11 -- 97 03 Non-Plastic 23.4 -- -- 

12 -- 93 07 Non-Plastic 22.9 -- -- 

13 -- 91 09 Non-Plastic 21.7 -- -- 

14 -- 90 10 Non-Plastic 23.1 -- -- 

15 -- 97 03 Non-Plastic 19.4 -- -- 

16 -- 96 04 Non-Plastic 20.7 -- -- 

17 -- 94 06 Non-Plastic 19.6 -- -- 

18 -- 93 07 Non-Plastic 21.2 -- -- 

19 -- 90 10 Non-Plastic 20.1 -- -- 

20 -- 78 22 Non-Plastic 19.1 -- -- 
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Soil Classification 
Atterberg’s 

Limit Moisture 

Content 

Direct Shear 

Gravel

 % 

Sand

 % 

Silt & Clay 

% 
LL PI 

C 

kPa 
o 

Collector Channel 

Borehole No. 07 

01 -- 47 53 Non-Plastic 6.1 -- -- 

02 -- 54 46 Non-Plastic 7.2 -- -- 

03 -- 91 09 Non-Plastic 6.8 -- -- 

04 -- 85 15 Non-Plastic 8.3 -- -- 

05 -- 88 12 Non-Plastic 8.6 -- -- 

06 -- 91 09 Non-Plastic 9.8 -- -- 

07 -- 87 13 Non-Plastic 10.2 -- -- 

08 -- 84 16 Non-Plastic 16.4 -- -- 

09 -- 88 12 Non-Plastic 16.8 -- -- 

10 -- 90 10 Non-Plastic 19.4 -- -- 

11 -- 86 14 Non-Plastic 22.9 -- -- 

12 -- 89 11 Non-Plastic 24.1 -- -- 

13 -- 81 09 Non-Plastic 21.7 -- -- 

14 -- 88 12 Non-Plastic 23.1 -- -- 

15 -- 89 11 Non-Plastic 24.2 -- -- 

16 -- 87 13 Non-Plastic 23.6 -- -- 

17 -- 89 11 Non-Plastic 24.8 -- -- 

18 -- 90 10 Non-Plastic 22.4 -- -- 

19 -- 92 08 Non-Plastic 22.7 -- -- 

20 -- 91 09 Non-Plastic 24.6 -- -- 

Borehole No. 08 

01 -- 79 21 Non-Plastic 7.1 -- -- 

02 -- 94 06 Non-Plastic 8.9 -- -- 

03 -- 84 16 Non-Plastic 7.9 -- -- 

04 -- 81 19 Non-Plastic 8.2 -- -- 

05 -- 78 22 Non-Plastic 9.7 -- -- 

06 -- 91 09 Non-Plastic 13.7 -- -- 

07 -- 94 06 Non-Plastic 16.2 -- -- 

08 -- 96 04 Non-Plastic 19.2 -- -- 

09 -- 94 06 Non-Plastic 22.4 -- -- 

10  96 04 Non-Plastic 18.2 -- -- 
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Soil Classification 
Atterberg’s 

Limit Moisture 

Content 

Direct Shear 

Gravel

 % 

Sand

 % 

Silt & Clay 

% 
LL PI 

C 

kPa 
o 

Collector Channel 

Borehole No. 08 

11 -- 97 03 Non-Plastic 18.2 -- -- 

12 -- 94 06 Non-Plastic 19.3   

13 -- 95 05 Non-Plastic 17.4 -- -- 

14 -- 94 06 Non-Plastic 21.1 --  

15 -- 96 04 Non-Plastic 22.4 -- -- 

16 -- 93 07 Non-Plastic 19.2 -- -- 

17 -- 97 03 Non-Plastic 18.2 -- -- 

18 -- 95 05 Non-Plastic 19.6 -- -- 

19 -- 95 05 Non-Plastic 18.6 -- -- 

20 -- 96 04 Non-Plastic 19.7 -- -- 
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4. Permeability Test Results 

 

Location 
Borehole 

 No 

Test Depth 

(m) 

Hydraulic 

Conductivity 

(cm/sec) 

Wastewater 

Treatment 

Plant 

BH-1 6.0 .000303 

BH-2 10.0 .000184 

BH-3 5.0 .000819 

BH-4 7.0 .000255 

BH-5 4.0 .000178 

Collector 

Channel 

BH-1 5.0 .000884 

BH-2 2.5 .000160 

BH-3 3.0 .000485 

BH-4 3.0 .000794 

BH-5 2.0 .000420 

BH-6 4.0 .000185 

BH-7 6.0 .000441 

BH-8 3.0 .000262 

 

 

5. Field Density Test Results 

 

Pit 

No. 

Field Dry Density

gms/cc 

Moisture Content 

% 

Compaction 

% 

Waste Water Treatment Plant 

01 1.313 8.1 7.4 

02 1.794 7.2 74.7 

03 1.559 11.8 79.3 

04 1.334 10.8 74.7 

05 1.395 9.9 78.5 

Collector Channel 

01 1.322 6.2 75.7 

02 1.337 7.9 75.2 
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03 1.390 8.2 77.4 

04 1.340 9.1 76.2 

05 1.229 5.8 72.9 

06 1.362 7.2 77.3 

07 1.304 7.2 73.4 

08 1.372 6.8 78.6 

 

 

 



Appendix 14.1   Direct Construction Cost
Cost Breakdown

( Direct Construction cost )  US $ = yen 92.53

PK･Rupee = yen 1.26

Water Supply

Foreign Local Foreign Local 

yen PK･Rupee yen PK･Rupee yen
Installation of Customer
meters LS 1 1,170,400,000 203,280,000 1,170,400,000 203,280,000 1,426,532,800
Installation of Chlorinators
for Tubewells LS 1 19,600,020 376,200 19,600,020 376,200 20,074,032
Installation of Bulk flow
meters for Tubewells LS 1 138,551,800 122,116,300 138,551,800 122,116,300 292,418,338
Equipments for UFW
control LS 1 55,580,000 0 55,580,000 0 55,580,000

Total 1,384,131,820 325,772,500 1,794,605,170

Sewerage

Foreign Local Foreign Local 

yen PK･Rupee yen PK･Rupee yen

Laying of Sewers LS 1 0 2,047,581,536 0 2,047,581,536 2,579,952,735

Disposal Station LS 1 541,495,000 282,686,165 541,495,000 282,686,165 897,679,568

Collector Channel LS 1 0 917,591,002 0 917,591,002 1,156,164,663

Lift Station for WWTP LS 1 304,416,000 235,211,125 304,416,000 235,211,125 600,782,018
Wastewater Treatment
Plant LS 1 7,745,680,000 4,105,159,491 7,745,680,000 4,105,159,491 12,918,180,959

Total 8,591,591,000 7,588,229,319 18,152,759,942

Drainage

Foreign Local Foreign Local 

yen PK･Rupee yen PK･Rupee yen
Construction of Deainage
System LS 1 0 2,460,505,528 0 2,460,505,528 3,100,236,965
Improvement and
Rehabilitation of Drainage
System LS 1 0 229,200,044 0 229,200,044 288,792,055

Total 0 2,689,705,572 3,389,029,021

Management

Foreign Local Foreign Local 

yen PK･Rupee yen PK･Rupee yen
Procurement of O&M
Equipment LS 1 699,911,090 7,065,000 699,911,090 7,065,000 708,812,990

O&M Monitaring System LS 1 873,800,000 0 873,800,000 0 873,800,000

Office System LS 1 451,800,000 0 451,800,000 0 451,800,000

Billing System LS 1 385,200,000 0 385,200,000 0 385,200,000

Mapping System LS 1 288,700,000 0 288,700,000 0 288,700,000

Total 2,699,411,090 7,065,000 2,708,312,990

Grand Total
(Direct Construction cost) 12,675,133,910 10,610,772,391 26,044,707,123

Item Unit Quantity
Unit Price Cost

Total

Item Unit Quantity
Unit Price Cost

Total

Item Unit Quantity
Unit Price Cost

Total

Item Unit Quantity
Unit Price Cost

Total



AMOUNT (2009)

(\) (Rs) CD(Rs) Rs Total

1 Installation of Customer meters 1,170,400,000 203,280,000 234,080,000 437,360,000

2 Installation of Chlorinators for Tubewells 19,600,020 376,200 837,900 1,214,100

3 Installation of Bulk flow meters for Tubewells 138,551,800 122,116,300 27,585,200 149,701,500

4 Equipments for UFW control 55,580,000 0 3,776,500 3,776,500

TOTAL 1,384,131,820 325,772,500 266,279,600 592,052,100

Amount(￥) Amount(Rs)

GRAND TOTAL 1,384,131,820 592,052,100

Say Rs.(Million) 1,384.13 592.05

Exchange Rate(￥/Rs)

GRAND TOTAL (￥) 1.26 ¥2,130,117,466

Sr.No. DESCRIPTION

ROUGH COST ESTIMATE
FOR

WATER SUPPLY SYSTEM

1/1



Sr.No. DESCRIPTION
AMOUNT (Rs.)

2009
AMOUNT (Rs.)

2005
PROPORTION

2009/2005

i)  Trunk sewer from Larex Colony to Gulshan-e-Ravi Pump Station

1
Sewer from Larex Colony to Gulshan-e-Ravi
Pump Station

658,554,086 425,374,475 1.55

Cost of shifting/relocation of existing services(25%） 164,638,522 106,343,619 1.55

Total Cost for Trunk Sewers 823,192,608 531,718,094 1.55

ii)  Branch sewer from Larex Colony to Gulshan-e-Ravi Pump Station

1
Sewer From Ghazi Mohallah Lift Station to Garhi
Shahu Bazar

810,014 545,678 1.48

2
Sewer From Muhammad Nagar Lift Station to
Garhi Shahu Chowk

7,683,816 5,242,732 1.47

3 Davis Road Sewer 11,052,997 6,385,633 1.73

4 Empress Road Sewer 8,827,116 5,657,238 1.56

5 Montgomary Sewer 15,403,328 9,318,937 1.65

6 Sewer From Thronton Road to Mcload Road 4,925,369 2,846,147 1.73

7 Sanda Road Sewer 40,223,860 22,243,976 1.81

Sub-Total for Branch Sewerage System 88,926,500 52,240,340 1.70

Cost of shifting/relocation of existing services(25%） 22,231,625 13,060,085 1.70

Total Cost for Branch Sewers 111,158,125 65,300,425 1.70

iii)  Trunk sewer along Cantonment Drain
June
2009

1 Sewer along Cantonment Drain 890,584,642 894,890,203 1.00

Cost of shifting/relocation of existing services(25%） 222,646,161 89,489,020 2.49

Total Cost for Trunk Sewers 1,113,230,803 984,379,223 1.13

GRAND TOTAL 2,047,581,536 1,581,397,742 1.29

Say Rs.(Million) 2,047.58 1,581.40 1.29

Exchange Rate(\/Rs) Amount(Rs) Amount(￥)

GRAND TOTAL (￥) 1.35 2,047,581,536 2,764,235,074

ROUGH COST ESTIMATE
FOR

LAYING OF SEWERS

(10%)

1/1



AMOUNT (2009)

(\) (Rs) CD(Rs) Rs Total

1 EXCAVATION 0 2,433,063 0 2,433,063

2 CONCRETE 0 87,633,120 0 87,633,120

3 REINFORCEMENT 0 73,848,000 0 73,848,000

4 METAL WORK 0 4,825,000 0 4,825,000

5 BUILDING WORKS FOR PUMP STATION 0 7,492,725 0 7,492,725

6
BUILDING FOR TRANSFORMER ROOM &
OFFICES

0 6,555,923 0 6,555,923

7 LAYING OF CABLE UNDERGROUND 0 263,334 0 263,334

8
PROVIDING & INSTALLATION OF
EQUIPMENT

541,495,000 80,135,000 107,440,000 187,575,000

9 Payable to LESCO for Electric Connection 0 2,000,000 0 2,000,000

10 Providing / Installation PLC / Monitoring System 0 2,500,000 0 2,500,000

11
Provision for overflow including Construction of
Box Drain from Wet Well to Gulshan-e-Ravi
Drain & Gate

0 10,000,000 0 10,000,000

12
Re-modeling of Gulshan-e-Ravi Disposal Station /
Sullage Carrier

0 5,000,000 0 5,000,000

TOTAL 541,495,000 282,686,165 107,440,000 390,126,165

Amount(￥) Amount(Rs)

GRAND TOTAL 541,495,000 390,126,165

Say Rs.(Million) 541.50 390.13

Exchange Rate(￥/Rs)

GRAND TOTAL (￥) 1.26 ¥1,033,053,968

Sr.No. DESCRIPTION

ROUGH COST ESTIMATE
FOR

CONSTRUCTION OF NEW GULSHAN-E-RAVI DISPOSAL STATION

1/1



Sr.No. DESCRIPTION
AMOUNT (Rs.)

2009
RECITAL

1 EARTH WORK 29,767,810

2 TEMPORARY WORKS 7,000,000

3 REMOVAL WORKS 12,000,000

4 MAINTENANCE ROAD 38,220,000

5 COLLECTOR CHANNEL 169,582,231

6 BOX CULVERTS 76,500,000

7
COVERING OF CHANNEL FOR 3.0M WIDTH
CHANNEL

33,326,762

8
COVERING OF CHANNEL FOR 5.5M WIDTH
CHANNEL

147,361,065

9
COVERING OF CHANNEL FOR 10.0M
WIDTH CHANNEL

375,833,134

10
Provision for Overflows at the Junction of Main
Out Fall Disposal Station & Gulshan-e-Ravi
Sullage Carriers

8,000,000

11
Provision for Extension and Overflows at the
Junction of Multan Rd. Sullage Carriers

20,000,000

GRAND TOTAL 917,591,002

Say Rs.(Million) 917.59

Exchange Rate(\/Rs) Amount(Rs) Amount(￥)

GRAND TOTAL (￥) 1.26 917,591,002 1,156,164,663

ROUGH COST ESTIMATE
FOR

CONSTRUCTION OF COLLECTOR CHANNEL

1/1



AMOUNT (2009)

(\) (Rs) CD(Rs) Rs Total

1 EXCAVATION 0 664,642 0 664,642

2 CONCRETE 0 53,839,132 0 53,839,132

3 REINFORCEMENT 0 52,292,496 0 52,292,496

4 METAL WORK 0 300,000 0 300,000

5 BUILDING WORKS FOR PUMP STATION 0 10,344,855 0 10,344,855

6
PROVIDING & INSTALLATION OF
EQUIPMENT

304,416,000 112,770,000 60,400,000 173,170,000

7 Payable to LESCO for Electric Connection 0 5,000,000 0 5,000,000

TOTAL 304,416,000 235,211,125 60,400,000 295,611,125

Amount(￥) Amount(Rs)

GRAND TOTAL 304,416,000 295,611,125

Say Rs.(Million) 304.42 295.61

Exchange Rate(￥/Rs)

GRAND TOTAL (￥) 1.26 ¥676,886,018

Sr.No. DESCRIPTION

ROUGH COST ESTIMATE
FOR

CONSTRUCTION OF LIFT STATION
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1 Rs= 1.26 JPY Customer Duty (A) 20%
1 US$= 92.53 JPY Customer Duty (B) 20%

Wastewater Treatment Plant Q= 790,000 m3/day

Unit Price Amount Unit Price Amount

 [Direct Cost]

<Civil/Building work>

   Receiving Chamber/Screen pc 1 0 18,056,247

   Anaerobic Pond pc 1 580,800,000 965,303,680

   Trickling Filter basin pc 1 4,224,000,000 1,742,184,950

   Sedimentation Pond pc 1 1,336,500,000 779,115,550

   Administration building pc 1 0 40,000,000

   Others (land improvement etc.) pc 1 0 531,699,064 Above of 15%

Sub-Total 6,141,300,000 4,076,359,491

<Mechanical/Erectrical work>

   Mechanical works pc 1 1,770,400,000 28,800,000

   Electrical works pc 1 1,416,320,000 0

Sub-Total 3,186,720,000 28,800,000

Direct Cost-Total 9,328,020,000 4,105,159,491

Custom Duty (1582340000) 1,255,825,397 Rs

Direct Cost-Total (excl. Custom duty) 7,745,680,000

5,360,984,888

Cost of shifting/relocation of under ground services 5,360,985,000

25.0%

Sub-Total

Contingencies

3.0%

Sub-Total

Departmental Charges

4.0%

Sub-Total

Construction Supervision

2.0%

Sub-Total

Grand Total Cost 7,745,680,000 Yen 4,105,159,491 excl.Custom duty

Grand Total Cost (roundup) Rs 6,147,366,000 Rs 4,105,160,000 1,000 roundup

Grand Total Cost (FC+LC) Rs 10,252,526,000

Qty Reference
FC Portion (Yen) LC Portion (Rs)

Items Specification Unit
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Unit Price Amount Unit Price Amount

Gravel m3 140 0 3,245 454,300

Concrete for leveling m3 70 0 3,245 227,150

Reinforced concrete with Formwork m3 900 0 10,000 9,000,000

Rebar fabrication and assembly t 72 0 72,685 5,233,320

Building work m2 300 0 5,000 1,500,000

miscellaneous work Ls 1 0 1,641,477 Above of 10%

Total Cost (Receiving Chamber/Screen) 0 18,056,247

Custom Duty

Excavation m3 1,584,000 0 105 166,320,000

Embankment with compaction m3 574,560 0 105 60,328,800

Slope protection m2 33,600 0 1,500 50,400,000

Liner sheet for seepage m2 387,200 1,500 580,800,000 0

Distribution/Discharge Pit Nos 16 0 3,000,000 48,000,000

Inlet structure Nos 8 0 2,000,000 16,000,000

Distribution channel(1) 2500×2000×4 lane m 500 0 200,000 100,000,000

Distribution channel(2) 2500×2000×2 lane m 2,000 0 100,000 200,000,000

Distribution channel(3) 2500×2000 m 3,000 0 50,000 150,000,000

Road pavement R.C.C m 1,500 0 15,000 22,500,000

Road pavement Crushed stone m 6,400 0 10,000 64,000,000

miscellaneous work Ls 1 0 87,754,880 Above of 10%

Total Cost (Anaerobic Pond) 580,800,000 965,303,680

Custom Duty (116160000)

Land grading with compaction m3 1,200,000 0 105 126,000,000

Gravel m3 17,400 0 3,245 56,463,000

Concrete for leveling m3 8,700 0 3,245 28,231,500

Reinforced concrete with Formwork m3 75,100 0 10,000 751,000,000

Rebar fabrication and assembly t 6,000 0 72,685 436,110,000

Building work m2 7,200 0 5,000 36,000,000

Distribution channel(2) 2500×2000×2 lane m 500 0 100,000 50,000,000

Distribution channel(3) 2500×2000 m 2,000 0 50,000 100,000,000

Filter media Plastic media m3 132,000 32,000 4,224,000,000 0

miscellaneous work Ls 1 0 158,380,450 Above of 10%

Total Cost (Trickling Filter Basin) 4,224,000,000 1,742,184,950

Custom Duty (844800000)

Unit Qty

2) Anaerobic Pond

Items Specification Reference
FC Portion (Yen) LC Portion (Rs)

3) Trickling Filter basin

1) Receiving Chamber/Screen
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Unit Price Amount Unit Price Amount

Excavation m3 1,822,500 0 105 191,362,500

Embankment with compaction m3 345,600 0 105 36,288,000

Slope protection m2 54,000 0 1,500 81,000,000

Liner sheet for seepage m2 891,000 1,500 1,336,500,000 0

Distribution/Discharge Pit Nos 16 0 3,000,000 48,000,000

Inlet structure Nos 8 0 2,000,000 16,000,000

Distribution channel(3) 2500×2000 m 4,000 0 50,000 200,000,000

Road pavement R.C.C m 4,000 0 15,000 60,000,000

Road pavement Crushed stone m 7,200 0 10,000 72,000,000

Effluent channel m 400 0 10,000 4,000,000

miscellaneous work Ls 1 0 70,465,050 Above of 10%

Total Cost (Sedimentation Pond) 1,336,500,000 779,115,550

Custom Duty (267300000)

Building work m2 4,000 0 10,000 40,000,000

Total Cost (Administration Buiding) 0 40,000,000

Custom Duty

[Mechanical Equipment]

 Receiving Chamber/Screen facility

    Automatic Trash Rake System Nos 8 12,500,000 100,000,000 0

    Mechanically Operated Pin Stock Gates Nos 16 1,500,000 24,000,000 0

 Trickling filter basin facility

    Rotary Distributor Nos 48 20,000,000 960,000,000 0

    Submersible Pump Nos 48 10,000,000 480,000,000 0

    Non return Valve 600mm Nos 48 1,800,000 86,400,000 0

    Sluice Valve 600mm Nos 48 2,000,000 96,000,000 0

    Inlet pipe CIP D=600mm m 1,440 0 20,000 28,800,000

 Anaerobic/Sedimentation Pond

    Mechanically Operated Pin Stock Gates Nos 16 1,500,000 24,000,000 0

Total Cost (Mechanical Equioment) 1,770,400,000 28,800,000

Custom Duty (354080000)

[Electrical Equipment]

 Power receiving , Transforming equipment, 

 Operating facility (control center, relay) Ls 1 1,416,320,000 0

Instrumentation facility, Supervisory control facility

Total Cost (Electrical Equipment) 1,416,320,000 0

Custom Duty

4) Sedimentation Pond

Specification

80% of Mechanical Equipment

FC Portion (Yen) LC Portion (Rs)

5) Administration building

7) Mechanical & Electrical works

ReferenceItems Unit Qty
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Sr.No. DESCRIPTION
AMOUNT (Rs.)

2009
AMOUNT (Rs.)

2005
PROPORTION

2009/2005

i)  Drainage A

1 Central Drain 446,448,177 224,472,131 1.99

2 Dil Muhammad Road Drain 32,499,509 21,656,819 1.50

3 Art Council Drain 57,830,467 39,280,232 1.47

4 Allama Iqubal Road Drain 114,113,725 78,392,670 1.46

5 WAPDA House Drain 12,089,718 7,451,861 1.62

6 Lawrence Road Drain 15,376,143 9,433,957 1.63

7 Nicholson Road Drain 9,461,294 5,843,837 1.62

8 Poonch Road Drain 45,305,230 31,378,384 1.44

9 Chauburji Drain 16,212,078 10,084,024 1.61

10 New Samanabad Drain 40,172,279 28,458,255 1.41

11 Morrhe Samanabad Drain 17,145,048 9,874,176 1.74

12 Multan Road Drain 40,415,413 28,181,151 1.43

13 Almumtaz Road Drain 12,810,826 7,832,505 1.64

14 Old Bund Road Drain 52,482,529 37,309,602 1.41

15 Sodewal Drain 13,705,872 9,278,862 1.48

16 Gulgasht Drain 10,020,957 5,963,474 1.68

17 Nasir Bagh Drain 4,273,199 2,632,755 1.62

18 Mall Road Drain 5,909,860 3,609,957 1.64

Total Cost of Package A for Drainage System 946,272,324 561,134,652 1.69

Cost of shifting/relocation of existing services(25%） 236,568,081 56,113,465 4.22

Total Cost of Package A for Drainage 1,182,840,405 617,248,117 1.92

ii)  Drainage B

19 Queens Road Drain 51,009,785 35,949,132 1.42

20 Shahra Awan Tijarat Road Drain 179,482,653 127,176,434 1.41

21 Golf Road Drain 37,542,917 25,654,133 1.46

22 Kinnaird Drain 48,589,514 30,406,558 1.60

23 Shahjamal Drain 46,205,776 32,012,145 1.44

24 Gulshan Ravi Drain 124,628,182 85,201,787 1.46

25 Sanda Road Drain 12,763,036 7,545,411 1.69

26 Krishan Nagar Drain 210,463,105 144,035,569 1.46

27 Rewaz Garden Drain 23,681,606 14,737,855 1.61

28 Tertiary Drain (L=74,646ft) 287,765,524 177,177,070 1.62

Total Cost of Package B for Drainage System 1,022,132,098 679,896,094 1.50

Cost of shifting/relocation of existing services(25%） 255,533,025 67,989,609 3.76

Total Cost of Package B for Drainage 1,277,665,123 747,885,703 1.71

GRAND TOTAL 2,460,505,528 1,365,133,820 1.80

Say Rs.(Million) 2,460.51 1,365.13 1.80

Exchange Rate(\/Rs) Amount(Rs) Amount(￥)

GRAND TOTAL (￥) 1.35 2,460,505,528 3,321,682,463

ROUGH COST ESTIMATE
FOR

NEW CONSTRUCTION OF DRAINAGE SYSTEM

(10%)

(10%)
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Sr.No. DESCRIPTION
AMOUNT (Rs.)

2009
AMOUNT (Rs.)

2005
PROPORTION

2009/2005

1 Central Drain 30,628,311 15,399,776 1.99

2 Governor House Drain 152,731,724 106,102,492 1.44

Total Cost of Drainage System 183,360,035 121,502,268 1.51

Cost of shifting/relocation of existing services(25%） 45,840,009 12,150,227 3.77

GRAND TOTAL 229,200,044 133,652,495 1.71

Say Rs.(Million) 229.20 133.65 1.71

Exchange Rate(\/Rs) Amount(Rs) Amount(￥)

GRAND TOTAL (￥) 1.35 229,200,044 309,420,059

ROUGH COST ESTIMATE
FOR

IMPROVEMENT AND REHABILITATION OF DRAINAGE SYSTEM

(10%)
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AMOUNT (2009)

(\) (Rs) CD(Rs) Rs Total

1 Dewatering Equipment 43,473,000 600,000 15,010,000 15,610,000

2
Water Supply Equipment and Sewer Cleaning
Equipment (Vehicles)

500,198,000 0 351,960,000 351,960,000

3 Drainage Equipment ( Nothing for Phase 1) 0 0 0 0

4
Dredging Equipment Repair Shop ( Nothing for
Phase 1)

0 0 0 0

5 Water Meter Repier Shop Equipment 29,232,000 0 5,800,000 5,800,000

6 Water Quality analyzer 95,842,090 6,465,000 12,892,500 19,357,500

7
Vehicles for Employees' Transportation (WASA
Head Office and Water Meter Repaire
Workshop)

9,756,000 0 3,870,000 3,870,000

8 Measuring Instrument on the Site 21,410,000 0 2,065,000 2,065,000

TOTAL 699,911,090 7,065,000 391,597,500 398,662,500

Amount(￥) Amount(Rs)

GRAND TOTAL 699,911,090 398,662,500

Say Rs.(Million) 699.91 398.66

Exchange Rate(￥/Rs)

GRAND TOTAL (￥) 1.26 ¥1,202,225,840

Sr.No. DESCRIPTION

ROUGH COST ESTIMATE
FOR

PROCUREMENT OF OPERATION & MAINTENANCE EQUIPMENT
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US$1=JY92.53
Rs.1=JY1.26

1.26
Budget Cost 92.53 0.794 Rs/JY

(US$) (JY) (Rs) (US$) (JY) (Rs)
A O/M Monitoring System
1 Monitoring Rooms

1-1 Central Monitoring system (Room) 1 1,063,350 98,391,776 78,088,711 1,063,350 98,391,776 78,088,711
1-2 Local Monitoring Rooms (20Rooms, one set/ 20 25,650 2,373,395 1,883,646 513,000 47,467,890 37,672,929
1-3 Other Engineering cost 1 2,797,600 258,861,928 205,445,975 2,797,600 258,861,928 205,445,975

Total 3,886,600 359,627,098 285,418,332 4,373,950 404,721,594 321,207,614
2 STP (Only Data transmission System)

2-1 Phase-1 (3 sets/stp) 1 25,650 2,373,395 1,883,646 76,950 7,120,184 5,650,939
2-2 Phase-2(3sets/STP*5 STP) 5 25,650 2,373,395 1,883,646 384,750 35,600,918 28,254,696

Total 25,650 2,373,395 1,883,646 461,700 42,721,101 33,905,636
3 Tube wells (Submersible Pumps)

Existing (Sub Station) 415 3,900 360,867 286,402 1,618,500 149,759,805 118,856,988
New(Sub station) 0 3,900 360,867 286,402 0 0 0

Total 3,900 360,867 286,402 1,618,500 149,759,805 118,856,988
4 Pumping Stations

Lifting Stations 79
Pumps 229 3,660 282,217 223,981 838,140 64,627,579 51,291,729 79 LSs
Drainage Pumping Stations 4
Pumps 24 3,660 282,217 223,981 87,840 6,773,196 5,375,552
Deposal Stations 12
Pumps 80 3,660 282,217 223,981 292,800 22,577,320 17,918,508

Total (Pumps) 333 3,660 282,217 223,981 1,218,780 93,978,095 74,585,789
5 Chemical Lab

5-1 Central Lab (WT/STP/BIO:3*2) 1 148,550 13,745,332 10,908,993 148,550 13,745,332 10,908,993
5-2 Local  Lab (5-STP:2*5) 1 251,500 23,271,295 18,469,282 251,500 23,271,295 18,469,282 O/M Monitoring System

Total 400,050 37,016,627 29,378,275 400,050 37,016,627 29,378,275 ¥873,800,000
6 Office system

6-1
Preparation of Business- Statics data
(Planning & Evaluation Dep.)

1 22,200 2,054,166 1,630,290 429,000 39,695,370 31,504,262

6-2
Preparation of Administration data
(Administration Dep.)

1 22,200 2,054,166 1,630,290 333,000 30,812,490 24,454,357

6-3
Complaint reception / update Ledger  (O/M
Dep.)

1 22,200 2,054,166 1,630,290 1,110,000 102,708,300 81,514,524

6-4
Complaint reception / update Ledger
(Revenue Dep.)

1 22,200 2,054,166 1,630,290 333,000 30,812,490 24,454,357

6-5
Preparation of Financial /Accounting data
(Finance Dep.)

1 22,200 2,054,166 1,630,290 333,000 30,812,490 24,454,357

6-6
Preparation of Engineering data
(Engineering Dep.)

1 22,200 2,054,166 1,630,290 666,000 61,624,980 48,908,714

6-7 Soft ware 1 13,374 1,237,496 982,140 864,936 80,032,528 63,517,879 Office system
Total 146,574 13,562,492 10,763,883 4,068,936 376,498,648 298,808,451 ¥451,800,000

7 Billing System (560,000 connections)
7-1 Water meter reading system
(1) Hardware & Accessories（31HT/Pr) 31 7,176 663,995 526,980 222,456 20,583,854 16,336,392
(2) (282Handy terminals + Printers ,etc) 282 7,176 663,995 526,980 2,023,632 187,246,669 148,608,467
(3) Software 1 72,000 6,662,160 5,287,429 72,000 6,662,160 5,287,429
(4) Customization 1 220,800 20,430,624 16,214,781 220,800 20,430,624 16,214,781
(5) Consumable goods 1 2,880 266,486 211,497 2,880 266,486 211,497

Sub total 310,032 28,687,261 22,767,667 2,541,768 235,189,793 186,658,566
7-2 Office equipment for 5-town offices
(1) PCs 10 3,960 366,419 290,809 39,600 3,664,188 2,908,086
(2) Servers 10 3,960 366,419 290,809 39,600 3,664,188 2,908,086
(3) Printers (A4) 10 3,960 366,419 290,809 39,600 3,664,188 2,908,086
(4) Construction of internet /GRPS Modem 5 1,320 122,140 96,936 6,600 610,698 484,681

Sub total 13,200 1,221,396 969,362 125,400 11,603,262 9,208,938
7-3 Application system 1 579,600 53,630,388 42,563,800 579,600 53,630,388 42,563,800
7-4 Change Japanese Lang. into English 1 444,000 41,158,824 32,665,734 25,925,185 20,575,544 16,329,797

Sub total 1,023,600 94,789,212 75,229,534 26,504,785 74,205,932 58,893,597 Billing System (560,000 connections)

Total 1,346,832 124,697,869 98,966,563 29,171,953 320,998,987 254,761,101 ¥385,200,000
8 Mapping

8-1 Water supply facilities management 1 2,600,000 240,578,000 190,934,921 2,600,000 240,578,000 190,934,921
8-2 Maintenance Cost 1 0 0 0 0 0 0 Mapping

Total 2,600,000 240,578,000 190,934,921 2,600,000 240,578,000 190,934,921 ¥288,700,000

9 G total of system 1 42,295,369 1,666,272,856 1,203,581,786

10 Over head (for contractor),Assumption 0.2 8,459,074 333,254,571 240,716,357

11 Project Cost 50,754,443 1,999,527,427 1,444,298,143 ¥1,999,500,000

4-2

4-3

Description RemarksNo. of pcs
Unit Cost Total
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Appendix 15.1 Economic Cash Flow of Water Supply Component 

(Unt: JPY Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047

Cash Inflow:
Benefit

Water Suply Increase 588.7 872.4 1,165.5 1,467.9 1,673.2 1,882.2 2,095.1 2,311.7 2,532.2 2,849.8 3,171.8 3,498.0 3,828.6 4,163.5 4,569.4 4,978.9 5,391.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9

Cash Outflow:
Construction

Installation of Customer meters 0.0 0.0 0.0 745.0 498.6 512.6 398.1 0.0 0.0
Installation of Bulk flow meters for Tubewells 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Equipments for UFW control 0.0 0.0 0.0 98.1 63.8 63.8 48.2 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 35.5 23.7 24.4 19.0 0.0 0.0
Construction Total 0.0 0.0 0.0 878.6 586.1 600.8 465.3 0.0 0.0

Consulting Services
Consulting Services 0.0 109.7 185.7 349.8 82.8 46.2 38.6 19.8 19.8
Physical Contingencies 0.0 6.0 10.4 20.0 4.9 2.8 2.4 1.3 1.3
Consulting Services Total 0.0 115.7 196.1 369.8 87.6 49.0 41.0 21.0 21.0

Share of Management Component
Construction

Procurement / Construction 0.0 0.0 0.0 0.0 0.0 104.1 104.1 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 0.0 0.0 6.2 6.4 0.0 0.0
Construction Total 0.0 0.0 0.0 0.0 0.0 110.3 110.5 0.0 0.0

Consulting Services
Consulting Services 0.0 6.5 1.7 1.6 0.5 0.5 0.5 0.6 0.6
Physical Contingencies 0.0 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0
Consulting Services Total 0.0 6.8 1.8 1.7 0.6 0.6 0.6 0.6 0.7

Share of Management Component Total 0.0 6.8 1.8 1.7 0.6 110.9 111.1 0.6 0.7
Replacement

4 years 0.0 0.0 0.0 11.6 0.0 0.0 0.0 11.6 0.0 0.0 0.0 11.6 0.0 0.0 0.0 11.6 0.0 0.0 0.0 11.6 0.0 0.0 0.0 11.6 0.0 0.0 0.0 11.6 0.0 0.0
5 years 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.4
8 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
10 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,509.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,509.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,509.3
50 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement Total 0.0 0.0 0.0 11.6 0.4 0.0 0.0 12.0 0.0 1,509.7 0.0 11.6 0.0 0.0 0.4 12.0 0.0 0.0 0.0 1,521.3 0.0 0.0 0.0 12.0 0.4 0.0 0.0 11.6 0.0 1,509.7

O&M
Water  Supply 71.5 72.7 73.9 75.2 75.9 76.7 77.5 78.2 79.0 79.6 80.1 80.7 81.3 81.9 82.2 82.6 83.0 83.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Share of Management Component 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O&M Total 72.9 74.2 75.4 76.7 77.4 78.2 78.9 79.7 80.5 81.0 81.6 82.2 82.8 83.3 83.7 84.1 84.5 85.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Salvage Value
4 years -5.8
5 years -0.4
8 years -0.1
10 years -1,509.3
50 years -81.5
Salvage Value Total -1,597.0

Cash Outflow Total 0.0 122.5 197.9 1,250.1 674.3 760.8 617.4 94.6 95.9 75.4 88.3 77.8 78.2 78.9 91.7 80.5 1,590.7 81.6 93.8 82.8 83.3 84.1 96.1 84.5 85.2 0.0 1,521.3 0.0 0.0 0.0 12.0 0.4 0.0 0.0 11.6 0.0 -87.4

Net Cash Flow: 0.0 -122.5 -197.9 -1,250.1 -674.3 -760.8 -617.4 494.1 776.5 1,090.0 1,379.6 1,595.3 1,804.0 2,016.1 2,220.0 2,451.7 1,259.1 3,090.1 3,404.2 3,745.9 4,080.2 4,485.3 4,882.8 5,307.4 5,749.7 5,834.9 4,313.6 5,834.9 5,834.9 5,834.9 5,822.9 5,834.5 5,834.9 5,834.9 5,823.3 5,834.9 5,922.3

EIRR 25.3%  
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Appendix 15.2 Economic Cash Flow of Sewerage Component 

(Unt: JPY Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047

Cash Inflow:
Benefit

Willingness-To-Pay 991.9 1,022.7 1,054.3 1,086.8 1,109.1 1,131.7 1,154.8 1,178.3 1,202.3 1,225.2 1,248.5 1,272.2 1,296.4 1,321.0 1,343.4 1,366.2 1,389.4 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7 1,417.7
Reduction of O&M Cost for Exisitng Lift Stations 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9 36.9
Benefit Total 1,028.9 1,059.7 1,091.3 1,123.7 1,146.0 1,168.7 1,191.8 1,215.3 1,239.2 1,262.1 1,285.4 1,309.1 1,333.3 1,357.9 1,380.3 1,403.2 1,426.4 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6

Cash Outflow:
Construction

Laying of Sewers 0.0 0.0 0.0 1,021.7 454.1 454.1 340.6 0.0 0.0
Disposal Station 0.0 0.0 0.0 384.7 171.0 171.0 128.2 0.0 0.0
Collector Channel 0.0 0.0 0.0 457.8 203.5 203.5 152.6 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 110.6 50.8 52.6 40.8 0.0 0.0
Construction Total 0.0 0.0 0.0 1,974.8 879.4 881.2 662.2 0.0 0.0

Consulting Services
Consulting Services 0.0 344.7 45.4 438.1 125.9 119.9 107.2 2.1 2.1
Physical Contingencies 0.0 18.7 2.5 25.1 7.5 7.3 6.7 0.1 0.1
Consulting Services Total 0.0 363.4 47.9 463.3 133.3 127.3 114.0 2.2 2.2

Share of Management Component
Construction

Procurement of O&M Equipment 0.0 0.0 0.0 0.0 0.0 267.9 267.9 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 0.0 0.0 16.0 16.5 0.0 0.0
Construction Total 0.0 0.0 0.0 0.0 0.0 284.0 284.4 0.0 0.0

Consulting Services
Consulting Services 0.0 16.6 4.4 4.1 1.4 1.4 1.4 1.6 1.6
Physical Contingencies 0.0 0.9 0.2 0.2 0.1 0.1 0.1 0.1 0.1
Consulting Services Total 0.0 17.5 4.6 4.3 1.5 1.5 1.5 1.7 1.7

Share of Management Component Total 0.0 17.5 4.6 4.3 1.5 285.4 285.8 1.7 1.7
Replacement

10 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5
15 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 587.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 587.3
20 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 0.0 0.0 0.0 587.3 0.0 0.0 0.0 0.0 45.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 591.8

O&M
Sewerage 130.4 131.9 133.3 134.9 135.8 136.7 137.5 138.4 139.3 139.9 140.6 141.1 141.7 142.4 142.9 143.3 143.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8 144.8
Share of Management Component 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9
O&M Total 134.3 135.7 137.2 138.8 139.6 140.5 141.4 142.3 143.1 143.7 144.4 145.0 145.6 146.3 146.7 147.2 147.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6

Salvage Value
10 years -4.5
15 years -587.3
20 years -20.7
60 years -1,601.5
Salvage Value Total -2,214.0

Cash Outflow Total 0.0 380.9 52.5 2,442.4 1,014.2 1,293.8 1,062.0 138.2 139.6 137.2 138.8 139.6 140.5 141.4 142.3 143.1 148.2 144.4 145.0 145.6 146.3 734.0 147.2 147.6 148.6 148.6 194.5 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 -1,473.6

Net Cash Flow: 0.0 -380.9 -52.5 -2,442.4 -1,014.2 -1,293.8 -1,062.0 890.7 920.0 954.1 984.9 1,006.3 1,028.1 1,050.4 1,073.0 1,096.1 1,113.9 1,141.0 1,164.1 1,187.7 1,211.6 646.3 1,256.0 1,278.7 1,306.0 1,306.0 1,260.2 1,306.0 1,306.0 1,306.0 1,306.0 1,306.0 1,306.0 1,306.0 1,306.0 1,306.0 2,928.2

EIRR 12.7%  
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Appendix 15.3 Economic Cash Flow of Drainage Component 
(Unt: JPY Million)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Cash Inflow:
Benefit

Reduction of Economic Activitiy Halting 12.0 12.6 13.3 14.1 14.8 15.5 16.3 17.1 17.9 18.8 19.7 20.7 21.8 22.1 22.4 22.7 23.0 23.3 23.3 23.3 23.3 23.3 23.3 23.3 23.3 23.3 23.3 23.3 23.3 23.3
Multiplier Effect 102.5 108.1 114.1 120.3 126.3 132.5 139.0 145.9 153.1 160.8 168.8 177.3 186.1 188.8 191.4 194.0 196.6 199.3 199.3 199.3 199.3 199.3 199.3 199.3 199.3 199.3 199.3 199.3 199.3 199.3
Benefit Total 114.5 120.8 127.4 134.4 141.0 148.0 155.3 163.0 171.0 179.6 188.6 198.0 207.9 210.9 213.8 216.7 219.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6

Cash Outflow:
Construction

Construction of Drainage System 0.0 0.0 0.0 1,227.7 545.6 545.6 409.2 0.0 0.0
Improvement and Rehabilitation of Drainage System 0.0 0.0 0.0 114.4 50.8 50.8 38.1 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 80.1 36.9 38.2 29.7 0.0 0.0
Construction Total 0.0 0.0 0.0 1,422.1 633.3 634.7 477.0 0.0 0.0

Consulting Services
Consulting Services 0.0 237.9 0.0 284.7 87.1 57.3 197.4 20.0 20.0
Physical Contingencies 0.0 14.3 0.0 16.3 5.2 3.5 12.4 1.3 1.3
Consulting Services Total 0.0 252.3 0.0 301.0 92.3 60.9 209.8 21.2 21.3

Share of Management Component
Construction

Procurement of O&M Equipment 0.0 0.0 0.0 0.0 0.0 196.6 196.6 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 0.0 0.0 11.8 12.1 0.0 0.0
Construction Total 0.0 0.0 0.0 0.0 0.0 208.3 208.6 0.0 0.0

Consulting Services
Consulting Services 0.0 12.2 3.2 3.0 1.0 1.0 1.0 1.2 1.2
Physical Contingencies 0.0 0.7 0.2 0.2 0.1 0.1 0.1 0.1 0.1
Consulting Services Total 0.0 12.9 3.4 3.2 1.1 1.1 1.1 1.2 1.2

Share of Management Component Total 0.0 12.9 3.4 3.2 1.1 209.4 209.7 1.2 1.2
Replacement

60 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O&M

Drainage 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4
Share of Management Component 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
O&M Total 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2

Salvage Value
60 years -1,491.2

Cash Outflow Total 0.0 265.1 3.4 1,726.3 726.7 904.9 896.5 81.7 81.7 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 -1,431.9

Net Cash Flow: 0.0 -265.1 -3.4 -1,726.3 -726.7 -904.9 -896.5 32.8 39.0 68.2 75.2 81.8 88.8 96.1 103.7 111.8 120.3 129.3 138.8 148.7 151.7 154.5 157.5 160.4 163.4 163.4 163.4 163.4 163.4 163.4 163.4 163.4 163.4 163.4 163.4 163.4 1,654.6

EIRR 0.8%  
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Appendix 15.4 Economic Cash Flow of Combined Components (Original) 
(Unt: JPY Million)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Cash Inflow:
Benefit

Water Supply 0.0 0.0 0.0 0.0 0.0 0.0 0.0 588.7 872.4 1,165.5 1,467.9 1,673.2 1,882.2 2,095.1 2,311.7 2,532.2 2,849.8 3,171.8 3,498.0 3,828.6 4,163.5 4,569.4 4,978.9 5,391.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,028.9 1,059.7 1,091.3 1,123.7 1,146.0 1,168.7 1,191.8 1,215.3 1,239.2 1,262.1 1,285.4 1,309.1 1,333.3 1,357.9 1,380.3 1,403.2 1,426.4 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 114.5 120.8 127.4 134.4 141.0 148.0 155.3 163.0 171.0 179.6 188.6 198.0 207.9 210.9 213.8 216.7 219.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6
Benefit Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,732.0 2,052.8 2,384.1 2,726.0 2,960.2 3,198.9 3,442.1 3,690.0 3,942.4 4,291.5 4,645.7 5,005.1 5,369.8 5,732.3 6,163.5 6,598.7 7,037.9 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1

Cash Outflow:
Cost

Water Supply 0.0 122.5 197.9 1,250.1 674.3 760.8 617.4 94.6 95.9 75.4 88.3 77.8 78.2 78.9 91.7 80.5 1,590.7 81.6 93.8 82.8 83.3 84.1 96.1 84.5 85.2 0.0 1,521.3 0.0 0.0 0.0 12.0 0.4 0.0 0.0 11.6 0.0 -87.4
Sewerage 0.0 380.9 52.5 2,442.4 1,014.2 1,293.8 1,062.0 138.2 139.6 137.2 138.8 139.6 140.5 141.4 142.3 143.1 148.2 144.4 145.0 145.6 146.3 734.0 147.2 147.6 148.6 148.6 194.5 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 148.6 -1,473.6
Drainage 0.0 265.1 3.4 1,726.3 726.7 904.9 896.5 81.7 81.7 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 59.2 -1,431.9
Cost Total 0.0 768.6 253.8 5,418.7 2,415.2 2,959.6 2,576.0 314.5 317.2 271.9 286.3 276.7 277.9 279.6 293.2 282.8 1,798.1 285.3 298.0 287.6 288.9 877.4 302.5 291.3 293.1 207.9 1,774.9 207.9 207.9 207.9 219.8 208.3 207.9 207.9 219.4 207.9 -2,992.9

Net Cash Flow: 0.0 -768.6 -253.8 -5,418.7 -2,415.2 -2,959.6 -2,576.0 1,417.5 1,735.6 2,112.3 2,439.8 2,683.5 2,920.9 3,162.6 3,396.8 3,659.6 2,493.3 4,360.5 4,707.1 5,082.2 5,443.4 5,286.2 6,296.2 6,746.6 7,219.0 7,304.3 5,737.2 7,304.3 7,304.3 7,304.3 7,292.3 7,303.9 7,304.3 7,304.3 7,292.7 7,304.3 10,505.0

EIRR 15.7%  

 

Appendix 15.5 Economic Cash Flow of Combined Components (Option 1) 
(Unt: JPY Million)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Cash Inflow:
Benefit

Water Supply 0.0 0.0 0.0 0.0 0.0 0.0 0.0 588.7 872.4 1,165.5 1,467.9 1,673.2 1,882.2 2,095.1 2,311.7 2,532.2 2,849.8 3,171.8 3,498.0 3,828.6 4,163.5 4,569.4 4,978.9 5,391.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,028.9 1,059.7 1,091.3 1,123.7 1,146.0 1,168.7 1,191.8 1,215.3 1,239.2 1,262.1 1,285.4 1,309.1 1,333.3 1,357.9 1,380.3 1,403.2 1,426.4 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.5 95.5 100.8 106.3 111.5 117.1 122.8 128.9 135.3 142.0 149.1 156.6 164.4 166.8 169.1 171.4 173.7 176.1 176.1 176.1 176.1 176.1 176.1 176.1 176.1 176.1 176.1 176.1 176.1 176.1
Benefit Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,708.1 2,027.5 2,357.5 2,697.9 2,930.7 3,167.9 3,409.6 3,655.9 3,906.6 4,253.9 4,606.3 4,963.7 5,326.3 5,688.2 6,118.8 6,553.4 6,992.0 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6 7,465.6

Cash Outflow:
Cost

Water Supply 0.0 122.5 197.9 1,250.1 674.3 760.8 617.4 95.1 96.4 75.9 88.8 78.4 78.8 79.6 92.3 81.1 1,591.4 82.3 94.5 83.5 84.1 84.9 96.9 85.4 86.1 0.0 1,521.3 0.0 0.0 0.0 12.0 0.4 0.0 0.0 11.6 0.0 -87.4
Sewerage 0.0 380.9 52.5 2,442.4 1,014.2 1,293.8 1,062.0 139.4 140.9 138.5 140.2 141.1 142.0 143.0 143.9 144.9 150.0 146.3 146.9 147.6 148.4 736.2 149.4 149.9 151.0 151.0 196.8 151.0 151.0 151.0 151.0 151.0 151.0 151.0 151.0 151.0 -1,471.2
Drainage 0.0 263.7 3.4 1,100.9 448.2 625.8 477.0 46.1 46.7 46.0 46.5 47.1 47.7 48.3 48.8 49.4 50.0 50.6 51.3 51.9 52.5 53.2 53.8 54.5 55.1 55.1 55.1 55.1 55.1 55.1 55.1 55.1 55.1 55.1 55.1 55.1 -780.3
Cost Total 0.0 767.1 253.8 4,793.3 2,136.6 2,680.5 2,156.4 280.6 283.9 260.5 275.5 266.6 268.5 270.8 285.1 275.4 1,791.4 279.3 292.7 283.0 285.0 874.3 300.1 289.7 292.3 206.1 1,773.2 206.1 206.1 206.1 218.1 206.5 206.1 206.1 217.7 206.1 -2,338.9

Net Cash Flow: 0.0 -767.1 -253.8 -4,793.3 -2,136.6 -2,680.5 -2,156.4 1,427.5 1,743.6 2,097.0 2,422.4 2,664.1 2,899.4 3,138.8 3,370.8 3,631.2 2,462.5 4,327.0 4,671.0 5,043.3 5,403.2 5,244.5 6,253.3 6,702.3 7,173.3 7,259.5 5,692.4 7,259.5 7,259.5 7,259.5 7,247.5 7,259.1 7,259.5 7,259.5 7,247.9 7,259.5 9,804.4

EIRR 16.7%  

 

Appendix 15.6 Economic Cash Flow of Combined Components (Option 2) 
(Unt: JPY Million)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Cash Inflow:
Benefit

Water Supply 0.0 0.0 0.0 0.0 0.0 0.0 0.0 588.7 872.4 1,165.5 1,467.9 1,673.2 1,882.2 2,095.1 2,311.7 2,532.2 2,849.8 3,171.8 3,498.0 3,828.6 4,163.5 4,569.4 4,978.9 5,391.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9 5,834.9
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,028.9 1,059.7 1,091.3 1,123.7 1,146.0 1,168.7 1,191.8 1,215.3 1,239.2 1,262.1 1,285.4 1,309.1 1,333.3 1,357.9 1,380.3 1,403.2 1,426.4 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6 1,454.6
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 114.5 120.8 127.4 134.4 141.0 148.0 155.3 163.0 171.0 179.6 188.6 198.0 207.9 210.9 213.8 216.7 219.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6 222.6
Benefit Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,732.0 2,052.8 2,384.1 2,726.0 2,960.2 3,198.9 3,442.1 3,690.0 3,942.4 4,291.5 4,645.7 5,005.1 5,369.8 5,732.3 6,163.5 6,598.7 7,037.9 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1 7,512.1

Cash Outflow:
Cost

Water Supply 0.0 131.0 200.1 1,252.1 675.0 898.3 755.1 97.2 98.5 77.3 90.1 79.7 80.0 80.8 93.5 82.3 1,592.5 83.5 95.6 84.6 85.2 86.0 97.9 86.3 87.1 0.0 1,521.3 0.0 0.0 0.0 12.0 0.4 0.0 0.0 11.6 0.0 -87.4
Sewerage 0.0 402.7 58.2 2,447.7 1,016.0 1,647.7 1,416.5 145.0 146.5 142.0 143.6 144.4 145.3 146.2 147.0 147.9 153.0 149.2 149.8 150.4 151.1 738.8 152.0 152.4 153.4 153.4 199.2 153.4 153.4 153.4 153.4 153.4 153.4 153.4 153.4 153.4 -1,468.8
Drainage 0.0 281.1 7.6 1,730.2 728.0 1,164.6 1,156.6 86.7 86.8 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 62.7 -1,428.4
Cost Total 0.0 814.7 265.9 5,430.1 2,419.0 3,710.6 3,328.1 329.0 331.8 282.0 296.4 286.8 288.1 289.7 303.3 292.9 1,808.3 295.4 308.1 297.7 299.0 887.5 312.6 301.4 303.2 216.1 1,783.2 216.1 216.1 216.1 228.1 216.5 216.1 216.1 227.7 216.1 -2,984.6

Net Cash Flow: 0.0 -814.7 -265.9 -5,430.1 -2,419.0 -3,710.6 -3,328.1 1,403.0 1,721.0 2,102.1 2,429.6 2,673.3 2,910.8 3,152.4 3,386.6 3,649.4 2,483.2 4,350.3 4,697.0 5,072.1 5,433.3 5,276.0 6,286.1 6,736.5 7,208.9 7,296.0 5,728.9 7,296.0 7,296.0 7,296.0 7,284.0 7,295.6 7,296.0 7,296.0 7,284.4 7,296.0 10,496.7

EIRR 14.9%  
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Appendix 15.7 Financial Cash Flow of Water Supply Component 
(Unt: JPY Million)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
Cash Inflow:
Benefit

Revenue Increase of Water Supply 163.1 164.0 164.8 154.4 154.1 153.7 153.4 152.9 157.7 156.5 155.3 154.0 152.7 139.3 137.9 136.6 135.2 134.3 134.3 134.3 134.3 134.3 134.3 134.3 134.3 134.3 134.3 134.3 134.3 134.3

Cash Outflow:
Construction

Installation of Customer meters 0.0 0.0 0.0 767.1 513.4 528.0 410.2 0.0 0.0
Installation of Bulk flow meters for Tubewells 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Equipments for UFW control 0.0 0.0 0.0 104.7 68.1 68.1 51.5 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 36.5 24.4 25.1 19.5 0.0 0.0
Construction Total 0.0 0.0 0.0 908.3 606.0 621.3 481.2 0.0 0.0

Consulting Services
Consulting Services 0.0 112.0 190.1 356.6 84.7 47.3 39.5 20.0 20.0
Physical Contingencies 0.0 6.1 10.6 20.4 5.0 2.9 2.5 1.3 1.3
Consulting Services Total 0.0 118.1 200.7 377.1 89.7 50.1 41.9 21.2 21.3

Taxes 0.0 72.2 46.9 304.3 145.8 133.6 172.5 5.6 5.8
Share of Management Component

Construction
Procurement / Construction 0.0 0.0 0.0 0.0 0.0 104.2 104.2 0.0 0.0
Physical Contingencies 0.0 0.0 0.0 0.0 0.0 6.2 6.4 0.0 0.0
Construction Total 0.0 0.0 0.0 0.0 0.0 110.4 110.6 0.0 0.0

Consulting Services
Consulting Services 0.0 6.6 1.7 1.6 0.5 0.5 0.5 0.6 0.6
Physical Contingencies 0.0 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0
Consulting Services Total 0.0 6.9 1.8 1.7 0.6 0.6 0.6 0.7 0.7

Taxes 0.0 38.2 10.3 9.9 3.5 730.7 753.4 4.5 4.7
Share of Management Component Total 0.0 45.1 12.1 11.6 4.0 841.6 864.6 5.2 5.3

Replacement
4 years 0.0 0.0 0.0 14.0 0.0 0.0 0.0 14.0 0.0 0.0 0.0 14.0 0.0 0.0 0.0 14.0 0.0 0.0 0.0 14.0 0.0 0.0 0.0 14.0 0.0 0.0 0.0 14.0 0.0 0.0
5 years 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.5
8 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
10 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,865.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,865.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,865.0
50 years 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement Total 0.0 0.0 0.0 14.0 0.5 0.0 0.0 14.5 0.0 1,865.5 0.0 14.0 0.0 0.0 0.5 14.5 0.0 0.0 0.0 1,879.5 0.0 0.0 0.0 14.5 0.5 0.0 0.0 14.0 0.0 1,865.5

O&M
Water  Supply 98.3 100.0 101.7 103.4 104.4 105.5 106.5 107.6 108.6 109.4 110.2 111.0 111.8 112.5 113.1 113.6 114.1 115.1 115.1 115.1 115.1 115.1 115.1 115.1 115.1 115.1 115.1 115.1 115.1 115.1
Share of Management Component 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
O&M Total 100.3 102.0 103.7 105.4 106.5 107.5 108.6 109.6 110.6 111.4 112.2 113.0 113.8 114.6 115.1 115.6 116.1 117.2 117.2 117.2 117.2 117.2 117.2 117.2 117.2 117.2 117.2 117.2 117.2 117.2

Salvage Value
4 years -7.4
5 years -0.5
8 years -0.1
10 years -1,957.4
50 years -112.2
Salvage Value Total -2,077.6

Cash Outflow Total 0.0 235.4 259.7 1,601.3 845.5 1,646.7 1,560.2 132.3 134.4 103.7 119.5 107.0 107.5 108.6 124.1 110.6 1,976.9 112.2 127.0 113.8 114.6 115.6 130.1 116.1 117.2 117.2 1,996.7 117.2 117.2 117.2 131.7 117.7 117.2 117.2 131.2 117.2 -94.9

Net Cash Flow: 0.0 -235.4 -259.7 -1,601.3 -845.5 -1,646.7 -1,560.2 30.7 29.6 61.1 35.0 47.1 46.2 44.8 28.8 47.1 -1,820.4 43.1 26.9 38.9 24.7 22.4 6.4 19.0 17.2 17.2 -1,862.4 17.2 17.2 17.2 2.6 16.7 17.2 17.2 3.1 17.2 229.2

FIRR -18.2%  
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Appendix 15.8 Water and Sewerage Price for Households (Original) 

(Unit: Rs. Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Cost
Existing

Water Suply 3,042.5 3,541.2 4,135.7 4,846.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8
Sewerage 933.2 1,086.2 1,268.5 1,486.6 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3
Drainage 399.9 465.5 543.7 637.1 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3

Existing Cost total 4,375.6 5,092.9 5,947.9 6,970.5 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3

Additional Cost
Operation and Maintenance

Water Supply 10.7 10.8 11.0 11.2 11.3 11.4 11.6 11.7 11.8 11.9 12.0 12.0 12.1 12.2 12.3 12.3 12.4 12.5
Sewerage 577.0 583.6 590.2 596.9 600.9 604.8 608.7 612.7 616.6 619.4 622.4 625.2 628.0 630.9 633.1 635.3 637.5 641.8
Drainage 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9
Mangement 23.1 23.4 23.7 24.0 24.3 24.6 24.9 25.2 25.5 25.8 26.1 26.4 26.7 27.1 27.4 27.7 28.1 28.4
Operation and Maintenance Cost Total 661.6 668.7 675.8 683.0 687.3 691.7 696.0 700.4 704.8 708.0 711.3 714.5 717.7 721.1 723.6 726.2 728.8 733.6

Replacement Cost
Water Supply 0.0 0.0 0.0 9.2 0.3 0.0 0.0 25.1 0.0 1,223.6 0.0 9.2 0.0 0.0 0.3 25.1 0.0 0.0
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 471.1 0.0 0.0 0.0
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement Cost Total 0.0 0.0 0.0 9.2 0.3 0.0 0.0 25.1 0.0 1,227.7 0.0 9.2 0.0 0.0 471.4 25.1 0.0 0.0

Loan Cost
Repayment

Water Supply 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 14.1 62.1 86.9 110.5 129.0 130.1 131.2 131.2 131.2 131.2 131.2 131.2 131.2
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.9 19.5 308.5 442.1 579.2 684.4 685.2 686.1 686.1 686.1 686.1 686.1 686.1 686.1
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.3 12.3 76.8 104.7 131.9 161.4 162.5 163.6 163.6 163.6 163.6 163.6 163.6 163.6
Mangement 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 4.9 5.9 6.3 74.2 143.8 144.3 144.7 144.7 144.7 144.7 144.7 144.7 144.7
Repayment Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.2 50.8 453.3 639.9 895.7 1,118.6 1,122.0 1,125.6 1,125.6 1,125.6 1,125.6 1,125.6 1,125.6 1,125.6

Interest
Water Supply 0.0 0.0 0.0 8.7 14.5 20.4 25.0 25.0 25.0 25.0 25.0 25.0 25.0 24.6 23.9 22.8 21.6 20.3 19.1 17.8 16.6 15.3 14.1 12.8 11.6
Sewerage 0.0 0.0 0.0 51.7 75.4 99.8 118.7 118.7 118.7 118.7 118.7 118.7 118.7 117.0 114.5 111.2 107.2 103.2 99.3 95.3 91.4 87.4 83.4 79.5 75.5
Drainage 0.0 0.0 0.0 9.9 14.5 19.2 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.5 22.0 21.4 20.6 19.9 19.1 18.3 17.6 16.8 16.0 15.3 14.5
Mangement 0.0 0.0 0.0 0.0 0.0 18.9 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 37.4 35.5 33.6 31.6 29.7 27.8 25.9 24.0 22.1 20.1
Interest Total 0.0 0.1 0.1 70.3 104.3 158.3 204.9 204.9 204.9 204.9 204.9 204.9 204.9 202.4 198.7 192.8 184.9 177.0 169.1 161.2 153.3 145.4 137.5 129.6 121.8

Loan Cost Total 0.0 0.1 0.1 70.3 104.3 158.3 204.9 204.9 204.9 204.9 204.9 242.2 255.7 655.7 838.6 1,088.5 1,303.5 1,299.0 1,294.6 1,286.8 1,278.9 1,271.0 1,263.1 1,255.2 1,247.3
Non Eligible Cost

Water Supply 0.0 72.2 46.9 306.1 147.0 134.8 173.5 5.6 5.8
Sewerage 0.0 157.0 35.1 3,415.1 1,578.2 1,624.2 1,249.2 9.1 9.4
Drainage 0.0 229.5 62.7 2,014.1 931.4 1,307.0 1,141.3 5.6 5.8
Mangement 0.0 38.2 10.3 9.9 3.5 730.7 753.4 4.5 4.7
Non Eligible Cost Total 0.0 496.8 155.0 5,745.2 2,660.1 3,796.7 3,317.4 24.9 25.6

Addiitonal Cost Total 0.0 496.9 155.1 5,815.5 2,764.4 3,955.1 3,522.3 891.4 899.2 880.7 897.1 929.8 947.3 1,351.8 1,564.0 1,793.3 3,239.1 2,010.3 2,018.3 2,004.5 1,999.9 2,466.0 2,014.4 1,984.0 1,980.9

Cost Total 4,375.6 5,589.8 6,103.1 12,786.1 10,961.7 12,152.4 11,719.7 9,088.7 9,096.5 9,078.0 9,094.4 9,127.1 9,144.7 9,549.1 9,761.4 9,990.6 11,436.4 10,207.6 10,215.7 10,201.8 10,197.3 10,663.3 10,211.7 10,181.3 10,178.2

Cost Redistribution for Household Use
Water Supply 2,525.2 3,019.8 3,477.4 4,287.4 4,866.3 5,179.1 5,250.3 4,799.9 4,800.4 4,793.5 4,801.4 4,800.5 4,808.4 4,847.4 4,888.1 4,918.7 5,988.6 4,964.7 4,971.8 4,962.4 4,960.7 4,954.8 4,978.1 4,955.4 4,953.7
Sewerage 866.5 1,162.2 1,212.5 4,602.8 3,159.7 3,436.0 3,103.0 2,294.3 2,300.9 2,297.2 2,303.5 2,323.1 2,330.5 2,602.4 2,728.4 2,876.3 2,990.8 2,993.1 2,992.4 2,990.9 2,989.5 3,430.4 2,985.1 2,983.1 2,983.0
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 3,391.7 4,182.0 4,690.0 8,890.3 8,026.0 8,615.1 8,353.3 7,094.3 7,101.3 7,090.7 7,105.0 7,123.6 7,138.9 7,449.8 7,616.6 7,795.0 8,979.4 7,957.8 7,964.2 7,953.3 7,950.2 8,385.3 7,963.2 7,938.6 7,936.7

Water  Price (Rs./1,000m3) 7,267.0 8,518.1 9,617.2 11,627.9 12,945.4 13,516.8 13,443.6 12,060.4 11,959.4 11,841.7 11,762.5 11,695.2 11,650.1 11,680.4 11,714.6 11,724.1 14,159.6 11,645.0 11,569.3 11,456.7 11,363.5 11,240.7 11,185.6 11,029.2 10,922.0
Water Cost per Capita (Rs./d) 1.6 1.9 2.1 2.5 2.8 2.9 2.8 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.6 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8
Affordability (Rs./d) 4.5 4.6 4.8 5.0 5.1 5.3 5.5 5.7 5.9 6.1 6.3 6.5 6.8 7.0 7.2 7.5 7.8 8.0 8.3 8.6 8.9 9.2 9.5 9.9 10.2
Avaerage Water Price in 5 yrs (Rs./1,0000m3) 10,052.0 12,550.4 11,700.5 12,106.0 11,146.1
Sewerage  Price (Rs./1,000m3) 2,493.5 3,278.4 3,353.4 12,483.3 8,405.4 8,967.5 7,945.5 5,764.7 5,732.2 5,675.0 5,643.2 5,659.8 5,646.4 6,270.9 6,538.8 6,855.9 7,071.6 7,020.4 6,963.3 6,905.2 6,848.1 7,782.3 6,707.4 6,639.5 6,577.1
Sewerage Cost per Capita (Rs./d) 0.6 0.7 0.7 2.7 1.8 1.9 1.7 1.2 1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.3 1.3 1.3 1.3 1.2 1.2 1.3 1.1 1.1 1.1
Affordability (Rs./d) 1.1 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.5 2.6
Avaerage Sewerage Price in 5 yrs (Rs./1,0000m 6,085.4 6,790.8 5,954.5 6,963.2 6,907.7  
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Appendix 15.9 Water and Sewerage Price for Households (Option 1) 

(Unit: Rs. Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Cost
Existing

Water Suply 3,042.5 3,541.2 4,135.7 4,846.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8
Sewerage 933.2 1,086.2 1,268.5 1,486.6 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3
Drainage 399.9 465.5 543.7 637.1 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3

Existing Cost total 4,375.6 5,092.9 5,947.9 6,970.5 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3

Additional Cost
Operation and Maintenance

Water Supply 10.7 10.8 11.0 11.2 11.3 11.4 11.6 11.7 11.8 11.9 12.0 12.0 12.1 12.2 12.3 12.3 12.4 12.5
Sewerage 349.4 352.1 354.7 364.3 365.9 367.6 369.2 370.8 376.4 377.6 378.9 380.1 381.3 385.4 386.3 387.2 388.2 392.2
Drainage 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6
Mangement 23.1 23.4 23.7 24.0 24.3 24.6 24.9 25.2 25.5 25.8 26.1 26.4 26.7 27.1 27.4 27.7 28.1 28.4
Operation and Maintenance Cost Total 428.8 431.9 435.0 445.1 447.1 449.2 451.2 453.2 459.3 460.8 462.5 464.1 465.7 470.2 471.5 472.8 474.2 478.6

Replacement Cost
Water Supply 0.0 0.0 0.0 9.2 0.3 0.0 0.0 25.1 0.0 1,223.6 0.0 9.2 0.0 0.0 0.3 25.1 0.0 0.0
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 471.1 0.0 0.0 0.0
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement Cost Total 0.0 0.0 0.0 9.2 0.3 0.0 0.0 25.1 0.0 1,227.7 0.0 9.2 0.0 0.0 471.4 25.1 0.0 0.0

Loan Cost
Repayment

Water Supply 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 14.1 62.1 86.9 110.5 129.0 130.1 131.2 131.2 131.2 131.2 131.2 131.2 131.2
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.9 19.5 210.5 299.2 390.1 459.6 460.4 461.3 461.3 461.3 461.3 461.3 461.3 461.3
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0 11.0 53.3 85.9 102.5 102.5 102.5 102.5 102.5 102.5 102.5 102.5 102.5 102.5
Mangement 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 4.9 5.9 6.3 74.2 143.8 144.3 144.7 144.7 144.7 144.7 144.7 144.7 144.7
Repayment Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35.9 49.4 331.7 478.2 677.2 834.9 837.2 839.6 839.6 839.6 839.6 839.6 839.6 839.6

Interest
Water Supply 0.0 0.0 0.0 8.7 14.5 20.4 25.0 25.0 25.0 25.0 25.0 25.0 25.0 24.6 23.9 22.8 21.6 20.3 19.1 17.8 16.6 15.3 14.1 12.8 11.6
Sewerage 0.0 0.0 0.0 32.6 47.5 63.0 74.9 74.9 74.9 74.9 74.9 74.9 74.9 73.8 72.2 70.1 67.6 65.1 62.6 60.1 57.6 55.1 52.6 50.1 47.6
Drainage 0.0 0.0 0.0 5.6 8.2 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.6 10.3 10.0 9.6 9.2 8.9 8.5 8.2 7.8 7.4 7.1 6.7
Mangement 0.0 0.0 0.0 0.0 0.0 18.9 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 37.4 35.5 33.6 31.6 29.7 27.8 25.9 24.0 22.1 20.1
Interest Total 0.0 0.1 0.1 46.9 70.2 113.1 149.0 149.0 149.0 149.0 149.0 149.0 149.0 147.3 144.7 140.3 134.3 128.3 122.2 116.2 110.2 104.1 98.1 92.1 86.1

Loan Cost Total 0.0 0.1 0.1 46.9 70.2 113.1 149.0 149.0 149.0 149.0 149.0 184.9 198.4 479.1 622.9 817.6 969.2 965.5 961.8 955.8 949.8 943.8 937.7 931.7 925.7
Non Eligible Cost

Water Supply 0.0 72.2 46.9 306.1 147.0 134.8 173.5 5.6 5.8
Sewerage 0.0 157.0 35.1 2,131.6 989.3 1,016.1 778.3 8.7 9.0
Drainage 0.0 108.0 0.0 352.6 158.5 132.8 79.4 0.0 0.0
Mangement 0.0 38.2 10.3 9.9 3.5 730.7 753.4 4.5 4.7
Non Eligible Cost Total 0.0 375.3 92.3 2,800.3 1,298.2 2,014.4 1,784.6 18.9 19.5

Addiitonal Cost Total 0.0 375.4 92.4 2,847.1 1,368.4 2,127.5 1,933.6 596.7 600.4 584.1 603.3 632.3 647.6 930.3 1,101.3 1,276.8 2,657.7 1,428.0 1,435.2 1,421.5 1,420.0 1,886.7 1,435.7 1,405.9 1,404.3

Cost Total 4,375.6 5,468.3 6,040.3 9,817.7 9,565.7 10,324.8 10,131.0 8,794.0 8,797.7 8,781.4 8,800.7 8,829.7 8,844.9 9,127.6 9,298.6 9,474.2 10,855.0 9,625.4 9,632.5 9,618.8 9,617.3 10,084.0 9,633.0 9,603.2 9,601.6

Cost Redistribution for Household Use
Water Supply 2,525.2 3,020.2 3,477.5 4,288.4 4,866.6 5,240.1 5,310.6 4,801.1 4,801.6 4,794.6 4,802.5 4,801.6 4,809.6 4,849.0 4,889.9 4,922.4 5,994.5 4,970.9 4,977.9 4,968.4 4,966.6 4,960.2 4,984.0 4,961.2 4,959.5
Sewerage 866.5 1,162.4 1,212.6 3,393.2 2,586.9 2,830.7 2,620.2 2,040.7 2,043.5 2,036.6 2,045.6 2,062.9 2,068.1 2,247.1 2,330.0 2,435.4 2,514.7 2,516.4 2,515.6 2,514.0 2,515.1 2,956.9 2,511.2 2,509.4 2,510.4
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 3,391.7 4,182.6 4,690.1 7,681.7 7,453.5 8,070.8 7,930.9 6,841.8 6,845.1 6,831.2 6,848.1 6,864.6 6,877.7 7,096.1 7,219.8 7,357.8 8,509.2 7,487.2 7,493.5 7,482.4 7,481.7 7,917.1 7,495.2 7,470.7 7,469.9

Water  Price (Rs./1,000m3) 7,267.0 8,519.4 9,617.4 11,630.6 12,946.0 13,675.9 13,598.1 12,063.3 11,962.4 11,844.5 11,765.2 11,698.1 11,653.1 11,684.4 11,718.8 11,733.0 14,173.4 11,659.4 11,583.5 11,470.7 11,377.2 11,252.9 11,198.8 11,042.2 10,934.7
Water Cost per Capita (Rs./d) 1.6 1.9 2.1 2.5 2.8 2.9 2.9 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.6 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8
Affordability (Rs./d) 4.5 4.6 4.8 5.0 5.1 5.3 5.5 5.7 5.9 6.1 6.3 6.5 6.8 7.0 7.2 7.5 7.8 8.0 8.3 8.6 8.9 9.2 9.5 9.9 10.2
Avaerage Price in 5 yrs (Rs./1,0000m3) 10,052.9 12,613.5 11,703.8 12,119.0 11,159.0
Sewerage  Price (Rs./1,000m3) 2,493.5 3,278.9 3,353.4 9,202.7 6,881.7 7,387.8 6,709.3 5,127.4 5,091.0 5,031.1 5,011.2 5,025.8 5,010.6 5,414.7 5,583.8 5,804.9 5,945.8 5,902.3 5,853.7 5,804.0 5,761.3 6,708.0 5,642.5 5,585.2 5,535.0
Sewerage Cost per Capita (Rs./d) 0.6 0.7 0.7 2.0 1.5 1.6 1.4 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.2 1.0 0.9 0.9
Affordability (Rs./d) 1.1 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.5 2.6
Avaerage Sewerage Price in 5 yrs (Rs./1,0000 5,099.8 5,850.5 5,210.9 5,862.0 5,843.4  



 
 
Preparatory Study for Lahore Water Supply, Sewerage and Drainage Improvement Project         Final Report 
 

A-(Chap15)-8 

Appendix 15.10 Water and Sewerage Price for Households (Option 2) 

(Unit: Rs. Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Cost
Existing

Water Suply 3,042.5 3,541.2 4,135.7 4,846.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8 5,699.8
Sewerage 933.2 1,086.2 1,268.5 1,486.6 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3 1,748.3
Drainage 399.9 465.5 543.7 637.1 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3 749.3

Existing Cost total 4,375.6 5,092.9 5,947.9 6,970.5 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3 8,197.3

Additional Cost
Operation and Maintenance

Water Supply 10.7 10.8 11.0 11.2 11.3 11.4 11.6 11.7 11.8 11.9 12.0 12.0 12.1 12.2 12.3 12.3 12.4 12.5
Sewerage 116.6 117.9 119.2 120.6 121.4 122.3 123.1 123.9 124.8 125.4 126.1 126.7 127.4 128.1 128.6 129.1 129.6 130.6
Drainage 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9 50.9
Mangement 23.1 23.4 23.7 24.0 24.3 24.6 24.9 25.2 25.5 25.8 26.1 26.4 26.7 27.1 27.4 27.7 28.1 28.4
Operation and Maintenance Cost Total 201.2 203.0 204.7 206.6 207.9 209.1 210.4 211.6 212.9 213.9 215.0 216.0 217.1 218.2 219.1 220.0 220.9 222.3

Replacement Cost
Water Supply 0.0 0.0 0.0 9.2 0.3 0.0 0.0 25.1 0.0 1,223.6 0.0 9.2 0.0 0.0 0.3 25.1 0.0 0.0
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 471.1 0.0 0.0 0.0
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Replacement Cost Total 0.0 0.0 0.0 9.2 0.3 0.0 0.0 25.1 0.0 1,227.7 0.0 9.2 0.0 0.0 471.4 25.1 0.0 0.0

Loan Cost
Repayment

Water Supply 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 14.1 62.1 86.9 110.5 129.0 130.1 131.2 131.2 131.2 131.2 131.2 131.2 131.2
Sewerage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.9 18.1 108.3 146.4 185.5 216.7 216.8 216.9 216.9 216.9 216.9 216.9 216.9 216.9
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.3 12.3 76.8 104.7 131.9 161.4 162.5 163.6 163.6 163.6 163.6 163.6 163.6 163.6
Mangement 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 4.9 5.9 6.3 74.2 143.8 144.3 144.7 144.7 144.7 144.7 144.7 144.7 144.7
Repayment Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.2 49.3 253.1 344.2 502.0 650.9 653.6 656.3 656.3 656.3 656.3 656.3 656.3 656.3

Interest
Water Supply 0.0 0.0 0.0 8.7 14.5 20.4 25.0 25.0 25.0 25.0 25.0 25.0 25.0 24.6 23.9 22.8 21.6 20.3 19.1 17.8 16.6 15.3 14.1 12.8 11.6
Sewerage 0.0 0.0 0.0 13.5 19.7 26.1 31.0 31.0 31.0 31.0 31.0 31.0 31.0 30.6 29.9 29.0 28.0 27.0 25.9 24.9 23.9 22.8 21.8 20.8 19.7
Drainage 0.0 0.0 0.0 9.9 14.5 19.2 22.8 22.8 22.8 22.8 22.8 22.8 22.8 22.5 22.0 21.4 20.6 19.9 19.1 18.3 17.6 16.8 16.0 15.3 14.5
Mangement 0.0 0.0 0.0 0.0 0.0 18.9 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 38.3 37.4 35.5 33.6 31.6 29.7 27.8 25.9 24.0 22.1 20.1
Interest Total 0.0 0.1 0.1 32.1 48.6 84.5 117.2 117.2 117.2 117.2 117.2 117.2 117.2 116.0 114.1 110.6 105.7 100.7 95.8 90.8 85.8 80.9 75.9 70.9 66.0

Loan Cost Total 0.0 0.1 0.1 32.1 48.6 84.5 117.2 117.2 117.2 117.2 117.2 154.4 166.5 369.1 458.3 612.7 756.6 754.3 752.1 747.1 742.2 737.2 732.2 727.3 722.3
Non Eligible Cost

Water Supply 0.0 72.2 46.9 306.1 147.0 134.8 173.5 5.6 5.8
Sewerage 0.0 157.0 21.1 820.6 343.5 352.4 282.5 1.1 1.1
Drainage 0.0 229.5 62.7 2,014.1 931.4 1,307.0 1,141.3 5.6 5.8
Mangement 0.0 38.2 10.3 9.9 3.5 730.7 753.4 4.5 4.7
Non Eligible Cost Total 0.0 496.8 141.1 3,150.7 1,425.3 2,524.9 2,350.7 16.9 17.4

Addiitonal Cost Total 0.0 496.9 141.2 3,182.8 1,473.9 2,609.5 2,467.9 335.3 337.6 322.0 333.1 362.6 375.7 579.5 695.0 825.6 2,198.2 969.3 977.3 964.2 960.4 1,427.7 977.3 948.1 944.6

Cost Total 4,375.6 5,589.8 6,089.1 10,153.3 9,671.2 10,806.8 10,665.3 8,532.6 8,534.9 8,519.3 8,530.4 8,560.0 8,573.0 8,776.8 8,892.4 9,022.9 10,395.5 9,166.7 9,174.7 9,161.5 9,157.7 9,625.0 9,174.6 9,145.5 9,141.9

Cost Redistribution for Household Use
Water Supply 2,525.2 3,019.8 3,477.5 4,288.3 4,866.5 5,221.9 5,288.2 4,802.2 4,802.7 4,795.6 4,803.6 4,802.8 4,810.8 4,850.5 4,891.6 4,926.0 5,999.6 4,976.3 4,983.3 4,973.7 4,971.9 4,965.0 4,989.2 4,966.4 4,964.6
Sewerage 866.5 1,162.2 1,199.5 2,156.9 1,961.2 2,121.9 2,067.9 1,775.1 1,776.4 1,775.7 1,777.0 1,793.6 1,796.6 1,881.3 1,917.1 1,968.2 2,010.4 2,011.5 2,010.9 2,010.2 2,009.6 2,453.1 2,007.8 2,007.0 2,006.6
Drainage 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 3,391.7 4,182.0 4,677.0 6,445.2 6,827.7 7,343.7 7,356.1 6,577.3 6,579.2 6,571.3 6,580.7 6,596.4 6,607.4 6,731.8 6,808.7 6,894.3 8,009.9 6,987.7 6,994.2 6,983.9 6,981.5 7,418.1 6,997.0 6,973.4 6,971.2

Water  Price (Rs./1,000m3) 7,267.0 8,518.1 9,617.2 11,630.2 12,946.0 13,628.4 13,540.6 12,066.1 11,965.2 11,847.1 11,767.9 11,700.9 11,656.0 11,687.9 11,722.9 11,741.6 14,185.5 11,672.1 11,596.0 11,482.9 11,389.3 11,263.6 11,210.5 11,053.6 10,946.0
Water Cost per Capita (Rs./d) 1.6 1.9 2.1 2.5 2.8 2.9 2.8 2.5 2.5 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.6 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8
Affordability (Rs./d) 4.5 4.6 4.8 5.0 5.1 5.3 5.5 5.7 5.9 6.1 6.3 6.5 6.8 7.0 7.2 7.5 7.8 8.0 8.3 8.6 8.9 9.2 9.5 9.9 10.2
Avaerage Water Price in 5 yrs (Rs./1,0000m3) 10,052.6 12,594.6 11,707.0 12,130.7 11,170.5
Sewerage  Price (Rs./1,000m3) 2,493.5 3,278.4 3,317.4 5,849.6 5,217.1 5,537.8 5,295.0 4,460.1 4,425.6 4,386.6 4,353.4 4,369.6 4,352.9 4,533.4 4,594.4 4,691.4 4,753.3 4,718.0 4,679.3 4,641.0 4,603.4 5,565.2 4,511.3 4,467.0 4,424.3
Sewerage Cost per Capita (Rs./d) 0.6 0.7 0.7 1.3 1.1 1.2 1.1 0.9 0.9 0.9 0.9 0.9 0.8 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 1.0 0.8 0.7 0.7
Affordability (Rs./d) 1.1 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.5 2.6
Avaerage Sewerage Price in 5 yrs (Rs./1,0000m 4,062.7 4,811.7 4,441.4 4,696.3 4,711.5  
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Appendix 15.11 Cash Flow of Household Use (Original) 

(Unit: Rs. Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Water Price (Rs./1,000m3) 2,833.0 4,452.6 6,072.1 7,691.7 9,311.3 12,550.4 12,550.4 12,550.4 12,550.4 12,550.4 11,700.5 11,700.5 11,700.5 11,700.5 11,700.5 12,106.0 12,106.0 12,106.0 12,106.0 12,106.0 11,146.1 11,146.1 11,146.1 11,146.1 11,146.1
Sewersge Price (Rs./1,000m3) 1,983.1 2,784.4 3,585.7 4,386.9 5,188.2 6,790.8 6,790.8 6,790.8 6,790.8 6,790.8 5,954.5 5,954.5 5,954.5 5,954.5 5,954.5 6,963.2 6,963.2 6,963.2 6,963.2 6,963.2 6,907.7 6,907.7 6,907.7 6,907.7 6,907.7
Accounted Volume (1,000m3/d) 952.0 971.3 990.6 1,010.2 1,029.9 1,049.8 1,070.0 1,090.4 1,099.7 1,109.0 1,118.3 1,124.6 1,130.8 1,137.0 1,143.2 1,149.4 1,158.7 1,168.1 1,177.4 1,186.7 1,196.0 1,207.7 1,219.3 1,231.0 1,242.6

Cash Inflow from Households
Water Supply Sales from Households 984 1,578 2,196 2,836 3,500 4,809 4,901 4,995 5,038 5,080 4,776 4,803 4,829 4,856 4,882 5,079 5,120 5,161 5,202 5,244 4,866 4,913 4,961 5,008 5,055
Sewerage Sales frm Households 689 987 1,297 1,618 1,950 2,602 2,652 2,703 2,726 2,749 2,431 2,444 2,458 2,471 2,485 2,921 2,945 2,969 2,992 3,016 3,015 3,045 3,074 3,104 3,133
Sales from Households Total 1,674 2,566 3,492 4,454 5,451 7,411 7,554 7,698 7,763 7,829 7,207 7,247 7,287 7,327 7,367 8,000 8,065 8,130 8,195 8,260 7,881 7,958 8,035 8,112 8,188

Cash Outflow for Households 3,391.7 4,182.0 4,690.0 8,890.3 8,026.0 8,615.1 8,353.3 7,094.3 7,101.3 7,090.7 7,105.0 7,123.6 7,138.9 7,449.8 7,616.6 7,795.0 8,979.4 7,957.8 7,964.2 7,953.3 7,950.2 8,385.3 7,963.2 7,938.6 7,936.7

Net Cash Flow for Households -1,718.2 -1,616.4 -1,197.9 -4,436.6 -2,575.5 -1,204.3 -799.8 603.4 662.2 738.5 101.7 123.1 147.9 -123.0 -249.7 205.2 -914.4 172.2 230.6 306.4 -68.9 -427.2 71.5 173.0 251.6  

 

Appendix 15.12 Cash Flow of Household Use (Option 1) 

(Unit: Rs. Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Water Price (Rs./1,000m3) 2,833.0 4,463.1 6,093.2 7,723.2 9,353.3 12,613.5 12,613.5 12,613.5 12,613.5 12,613.5 11,703.8 11,703.8 11,703.8 11,703.8 11,703.8 12,119.0 12,119.0 12,119.0 12,119.0 12,119.0 11,159.0 11,159.0 11,159.0 11,159.0 11,159.0
Sewersge Price (Rs./1,000m3) 1,983.1 2,627.7 3,272.2 3,916.8 4,561.4 5,850.5 5,850.5 5,850.5 5,850.5 5,850.5 5,210.9 5,210.9 5,210.9 5,210.9 5,210.9 5,862.0 5,862.0 5,862.0 5,862.0 5,862.0 5,843.4 5,843.4 5,843.4 5,843.4 5,843.4
Accounted Volume (1,000m3/d) 952.0 971.3 990.6 1,010.2 1,029.9 1,049.8 1,070.0 1,090.4 1,099.7 1,109.0 1,118.3 1,124.6 1,130.8 1,137.0 1,143.2 1,149.4 1,158.7 1,168.1 1,177.4 1,186.7 1,196.0 1,207.7 1,219.3 1,231.0 1,242.6

Cash Inflow from Households
Water Supply Sales from Households 984 1,582 2,203 2,848 3,516 4,833 4,926 5,020 5,063 5,106 4,777 4,804 4,831 4,857 4,884 5,084 5,126 5,167 5,208 5,249 4,871 4,919 4,966 5,014 5,061
Sewerage Sales frm Households 689 932 1,183 1,444 1,715 2,242 2,285 2,328 2,348 2,368 2,127 2,139 2,151 2,163 2,174 2,459 2,479 2,499 2,519 2,539 2,551 2,576 2,601 2,625 2,650
Sales from Households Total 1,674 2,514 3,386 4,292 5,231 7,075 7,211 7,349 7,411 7,474 6,905 6,943 6,981 7,020 7,058 7,544 7,605 7,666 7,727 7,788 7,422 7,495 7,567 7,639 7,711

Cash Outflow for Households 3,391.7 4,182.6 4,690.1 7,681.7 7,453.5 8,070.8 7,930.9 6,841.8 6,845.1 6,831.2 6,848.1 6,864.6 6,877.7 7,096.1 7,219.8 7,357.8 8,509.2 7,487.2 7,493.5 7,482.4 7,481.7 7,917.1 7,495.2 7,470.7 7,469.9

Net Cash Flow for Households -1,718.2 -1,668.9 -1,303.7 -3,389.7 -2,222.8 -996.1 -719.9 506.8 566.2 643.0 56.4 78.3 103.6 -76.5 -161.9 185.9 -904.3 178.8 233.7 305.9 -59.4 -422.5 71.7 168.5 241.6  

 

Appendix 15.13 Cash Flow of Household Use (Option 2) 

(Unit: Rs. Million)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Water Price (Rs./1,000m3) 2,833.0 4,459.9 6,086.9 7,713.8 9,340.7 12,594.6 12,594.6 12,594.6 12,594.6 12,594.6 11,707.0 11,707.0 11,707.0 11,707.0 11,707.0 12,130.7 12,130.7 12,130.7 12,130.7 12,130.7 11,170.5 11,170.5 11,170.5 11,170.5 11,170.5
Sewersge Price (Rs./1,000m3) 1,983.1 2,454.5 2,926.0 3,397.4 3,868.8 4,811.7 4,811.7 4,811.7 4,811.7 4,811.7 4,441.4 4,441.4 4,441.4 4,441.4 4,441.4 4,696.3 4,696.3 4,696.3 4,696.3 4,696.3 4,711.5 4,711.5 4,711.5 4,711.5 4,711.5
Accounted Volume (1,000m3/d) 952.0 971.3 990.6 1,010.2 1,029.9 1,049.8 1,070.0 1,090.4 1,099.7 1,109.0 1,118.3 1,124.6 1,130.8 1,137.0 1,143.2 1,149.4 1,158.7 1,168.1 1,177.4 1,186.7 1,196.0 1,207.7 1,219.3 1,231.0 1,242.6

Cash Inflow from Households
Water Supply Sales from Households 984 1,581 2,201 2,844 3,511 4,826 4,919 5,013 5,055 5,098 4,779 4,805 4,832 4,858 4,885 5,089 5,131 5,172 5,213 5,254 4,876 4,924 4,971 5,019 5,066
Sewerage Sales frm Households 689 870 1,058 1,253 1,454 1,844 1,879 1,915 1,931 1,948 1,813 1,823 1,833 1,843 1,853 1,970 1,986 2,002 2,018 2,034 2,057 2,077 2,097 2,117 2,137
Sales from Households Total 1,674 2,451 3,259 4,097 4,966 6,669 6,798 6,928 6,987 7,046 6,592 6,628 6,665 6,702 6,738 7,060 7,117 7,174 7,231 7,288 6,933 7,001 7,068 7,136 7,203

Cash Outflow for Households 3,391.7 4,182.0 4,677.0 6,445.2 6,827.7 7,343.7 7,356.1 6,577.3 6,579.2 6,571.3 6,580.7 6,596.4 6,607.4 6,731.8 6,808.7 6,894.3 8,009.9 6,987.7 6,994.2 6,983.9 6,981.5 7,418.1 6,997.0 6,973.4 6,971.2

Net Cash Flow for Households -1,718.2 -1,730.7 -1,418.1 -2,348.3 -1,862.1 -674.3 -558.2 350.3 407.6 474.7 11.1 32.0 57.6 -30.2 -70.5 165.3 -893.2 186.3 237.1 304.5 -48.3 -417.4 71.3 162.3 232.1  
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Appendix 16.2 Minutes of the Public Hearing 
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Appendix 16.3 Consultation Meeting Notice 
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Appendix 16.4 Screening Form 
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