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Annex 7 Global Unit Costs of Water Supply and Wastewater Projects

1. Water Supply related Global Unit Costs

(1) Table 1. SIU Global Cost Estimates

Item Umt | Average Global Cost | Spread Notes
(USD) (USD)
Land % of 10% 9.20%  Central
icapital cost 16.30% [North
9.20% South
6.60% [Bekaa
Resources USS/m’/da 126 Based on boreholes
Y
Transmission US$/capita 63
Storage US$/m” 200 450 [100 m’ reservoir
200 1500 m® reservoir
175 {1000 m® reservoir
168 1500 o’ reservoir
Distribution pipe work  jUS$/capita 66 57 Dense development
174  Medium development
245  [Low density village
House connections US$/capita 18 Based on US$ 250 per connection with one
ponnection supplying 3 families of size 4.7

Source: CDR, MHER, MoE, Commission of the European Communities
STU-1-Water & Wastewater Sector, Outline Sector Plans Water, Wastewater and Irrigation Discussion

Document, Nov. 1996

(2) Table 2. Global Unit Costs Estimated by JICA from Table 1

Item Unit Average Global Cost Notes
(USD)

Transmission US$/m’/day 210 Assuming 300 Yc/d for the average per capi
konsumption including leakage and non-domesti
luse

Storage US$/m’/day 67 Assuming 300 Vo/d for the average per capi
consumption including leakage and non-domesti
use and & hours-volume of daily water d
for storage

Distribution pipe work | US$/m’/day 220 Assuming 300 Vo/d for the average per capi
konsumption including leakage and non-domesti
use

House* connections US$/capita 53 Based on US$ 250 per connection with ong
connection supplying 1 families of size 4.7

(3) Table 3. Flow meter (1997 price)

Item Unit Average Global Cost Notes
(UsD)
Flow meter US$/capita 21 Based on US$ 100 per comnection with
connection supplying | families of size 4.7 ﬁ

GIBB-KA-KCIC JV, CDR, Awari Conveyor Project For Beirut Water Supply, Financial and Cost
Analysis Study, Draft Report, April 1997
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(4) Treatment Unit Costs

Table 4 Water Treatment Costs by Treatment Level

Capacity Treatment Costs Per capacity unit costs
m3/day US$ LS$/m3/day
A B C A B C
500 57817 337201 420634 116 674 241
1000 85238 555432 747756 85 555 748
1500 106966 743732 1046925 71 496 698
2000 125664 914897 1329274 63 457 665
2500 142390 1974354 1599742 57 790 640
3000 157696 1225062 1861103 53 408 620
4000 185262 1507002 2363032 46 377 591
5000 209921 1769657 2843838 42 354 569
6000 232487 2017900 3308455 39 336 551
7000 253443 2254765 3760028 36 322 337
8000 273126 2482307 4200727 34 310 525
9000 291749 2702000 4632133 32 300 515
10000 309480 2914947 5055449 31 291 506
11000 326447 3122004 5471617 30 284 497
12600 342748 3323848 5881393 29 277 490
15000 388369 3903160 7078081 26 260 472
20000 456258 4801449 £986998 2 2 449
Average : ] '3 3

Note: A} Groundwater treatment With Simple Chlorination including Borehole
B} Ditto with Filtration, Chlorination and Contact Tank

C) Surface Water treatment - Filtration, Chiorination and Contact Tank

Source: CDR, MHER, MoE, Commission of the European Commurities
SIU-1-Water & Wastewater Sector, Construction Cost Database April 1995

Table 5 Costs of Water Supply Project for Awari Conveyor

Quadaniyve Treatment plant (Phase 1)

ICapacity 260,000m’/day
Water production 82MCM/year
Estimated per capita consumption

Cost estimate 595M US$
Land acquisition 0.8M US$
[Total costs 60.3M US$

Per capacity costs 232US%/m3/day

GIBB-KA-KCIC 7V, CDR, Awari Conveyor Project For Beirut Water Supply, Financial and Cost Analysis Study,
Draft Report, April 1997

In this study, the average costs derived from Construction Cost Database (1995) above are used.
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(5) O & M of Water Supply System

Beirut Water Authority

Actual total O & M expenditure in 2001: 34,781,241,399 LL/year
Estimated average daily water supply: 270,000 m3/day
Subscribers: 210,067

Unit O & M costs: 0.24 US$/m3

Chamsine Water Authority

Actual total O & M expenditure in 2001: 988,410,467 LL/year
Estimated average daily water supply: 25,448 m3/day

Unit O & M costs: 0.07 US$/m3

Barouk Water Authority

Actual total O & M expenditure in 2001: 4,936,007,832 LL/year
Estimated average daily summer water resource: 26,300 m3/day
Unit O & M costs: 0.34 US$/m3

Sour Water Authority

Actual total O & M expenditure in 2001: 1,202,756,175 LL/year
Estimated average daily summer water resource: 28,328 m3/day
Unit O & M costs: 0,08 US$/m3

Jabal Amel Water Authority

Actual total O & M expenditure in 2001: 960,600,086 LL/year
Estimated average daily summer water resource: 20,276 m3/day
Unit O & M costs: 0.09 US$/m3

Kesrwan Water Authority

Actual total O & M expenditure in 2001: 11,617,482,883 LL/year
Estimated average daily summer water resource: 47100 m3/day
Unit O & M costs: 0.45 US$/m3

Bcharre Region Water Supply Project, Water Supply Master Plan, Final Report, Jan.1999
Estimated O & M expenditure: 993,000 LL/year

Estimated average daily water demand: 17,067 m3/day

Estimated unit O & M costs: 0.15 US$/m3

The estimated unit O & M costs vary depending on water authorities from 0.07 to 0.45 US$/m3.
This variation may be caused by difference in pumping costs and scale of water supply system,
etc. It should be also noted that the current O & M expenditures of some of water authorities are
not enough for appropriate O & M activities. The current 21 authorities will soon be
consolidated to four regional authorities, The future expenditure level will be close to large
water authorities such as Beirut. In this study, the unit O & M costs is assumed at 0.3 US$/m3
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considering current expenditure level of Beirut Water Authority. .
(6) Leakage Control Costs

The relationship between the leakage activities and their effectiveness cannot not clearly defined
and thus it is very difficult to estimate between their costs and leakage reduction. This study
assumes the foilowing leakage control costs and the reduction considering the leakage control
costs and leakage ratio in Tokyo; 5 % of the total expenditure is used for leakage contro} and
current leakage ratio is about 9 %.

Leakage target Costs
35% additional 1.5 % of O&M costs
25% additional 3.0 % of O&M costs
10 % additional 5.0 % of O&M

(7) Water Conservation Costs

Many water conservation measures take minimal operation costs. Also it is very difficult to
estimate the relationship between the costs of conservation measures and their effectiveness.
This study assumes the following operating costs for radical and moderate water conservation
measures.

Intensity of conservation measures Costs

No measures 0 % of O & M costs
Moderate measures additional 1 % of O&M costs
Radical measures additional 2 % of O&M costs
(8) Meter readings

Total no. of sebscribers 210,067 persons (Beirut Water Authority in 2001)

Daily meter readings 30 subscriber/person/day
Salary 500 US$/month
Reading fee per time 166,500 USS$time

6 time per year readings 999,000 US$/6times/year
Datly average water supply 170,000 m3/day
Equivalent unit costs 0.01 US$/m3 (6 times per year readings)
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2. Sewerage System Costs

Annex 7.

The followings are summaries of sewerage project costs. Considering these project costs, this
study assumes the following global unit cost.

Investment
WWTP + sludge treatment
WWTP + sludge treatment
Wastewater network
O&M cost
CASP
UASB

700 US$/m*/day (Conventional Activated Studge Process)
200 US$/m>/day (Upflow Anaerobic Sludge Blanket)

550 US$/m’*/day

0.150 US$/m’
0.050 US$/m’

(1) Tripoli Sewerage System Project

Table 6 Costs of Tripoli Sewerage System Project

Estimated capacity 140,000-190,000 m3/day

Investment cost unit flow

Wastewater treatment plant 484-679 US$/m3/day CASP + digester dewatering,
and gas utilization facility

Wastewater network of new | 272-383 US$/m3/day 184 km of network

facility only

Sea outfall 38-77 US$/m3/day

Total excl. sea outfall

774-1038 US$/m3/day

including 130 km of existing
network

Wastewater network including
existing network cost

465-650 US$/m3/day

Total excl. sea outfall and
including existing network

980-1293 US$/m3/day

O&M cost per m3 for
sewerage system

0.13-0.16 US$/m3

Source: CDR, MHER CES, BTD (1998) Project No 1342 Contract No 6261 Feasibility Study for Tripoli
Sewerage Final Report, Vol. 1: Report. Sept 1998.
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(2) Beirut Sewerage System Project

Table 7 Costs of Gadir Wastewater Treatment Plant

Annex 7,

Estimated capacity 251,000 m3/day Remarks
Investiment cost
WWTP(1), main collector and sea outfall 756 US$/m3/day | CASP+digester, dewatering,
gas utilization facility
WWTP(2), main collector and sea outfall | 276 US$/m3/day | UASB+digester, dewatering,
and gas utilization facility
WWTP(3), main collector and sea outfall | 552 US$/m3/day | UASB+CASP+digester,
dewatering, and gas
utilization facility
WWT(1) only 678 US$/m3/day
WWT(2) only 198 US$/m3/day
WWT(3) only 475 US$/m3/day
O&M cost
WWTP(1), main collector and sea outfail | 0.110 US$/m3
WWTP(2), main collector and sea outfall | 0.033 US$/m3
WWTP(3), main collector and sea outfall | 0.055 US$/m3

CDR, MHER, CES, BTD, Festivity Study on Ghadir Wastewater Treatment Plant, Facility Study, Final
Version, July 2000, Project No. 1035, Contract No. 6510

(3) Bekaa (Aanjar, Majdel Aanjar, Saouiri, Barr Elias, El Marj and El Raouda)

Table 8 Costs of Wastewater Treatment Plant for Bekaa

Estimated capacity

15,000 m3/day

Investment cost unit flow
Wastewater treatment plant

822 m3/day

ICASP+digester, dewatering, and gas utilization facili

O&M cost
Wastewater treatment plant]

0.14 m3/day

ICASP+digester, dewatering, and gas utilization facility

CDR, BTD. Wastewater Treatment Plant for Aanjar, Majdel Aanjar, Saouiri, Barr Elias, E1 Marj and El
Raouda, Preliminary Design Report, June 1999, Contract No 6517 Addendum No 1-6517/2
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3. Treated Wastewater Reuse

The unit costs for tertiary treatment facilities are derived from the cases in USA. Table 9 and
Table 10 are explained these costs and treatment processes. In this study, the costs of tertiary
treatment of No 6, which is the least cost alternative, are adopted. The capital and O & M costs
for tertiary treatment additional to secondary treatment are 70 US$/m3/day and 0.04 US$/m3,

respectively.

(1) Tertiary Treatment Costs for Urban Uses

Table 9 Cost of Wastewater Treatment Plant by Capacity and Type of Treatment in USA

INo. Capital cost (US$/m3/day) Q&M cost ($/m3)
3,785 m3/d 18,925 m3/d 37.850 m3/d 3,785 m3/d 18,925 m3/d 37,850 m3/d
779 280 99

3 1,717
1,506 697 659 0.217 0.149 0.141

1,863 880 816 0.246 0.174 0.165

8 1,876 956 911 0.478 0,395 0.387

2,008 1,099 1,009 0.203 0.151 0.153
10 2,391 1,350 1,304 0.594 0.492 0.484
11 3,554 2,314 2,223 0.898 0.718 0,695
12 3.197 1873 1,729 0.767 0.612 0.586

Note: Modified from the data from “Takashi Asano. (1998). Wastewater Reclamation and Reuse. Water
Quality Management library Vol. 10. Technomic. Lancaster.”

Note: No.2 is the costs for conventional secondary treatment plant. No. 5 — 12 is the costs of tertiary
treatment.
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(2) Cost for Imigation Uses.

11 Costs of Treated Waste iter Reus
Target nngaisﬁm
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MEW’s Comments on Interim Report
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