According to the findings of the customer survey conducted annually by SEDAPAL to 3,000
households in the Metropolitan Area, the ratio of customers who are satisfied with the water
supply service increased from 30% in 1998 to 62% in 2007, clearly indicating improvement of the
service.

According to a water users survey conducted to 120 households targeted under the JICA Loan,
half of these households are aware of improvement in terms of the supply hours, water pressure
and water quality compared to 10 years ago and more than 90% are satisfied with the current
supply hours, water pressure, water quality and water supply service in general. Almost all of the
households replied that they conserve water use compared to 10 years ago and the main reason for
this for some 25% of these households was to keep their water bill low Approximately 20% of
households replied that the current level of the water charge is too high”.

(4) Service Expansion in Emerging Districts
Under the Project, the water supply service was expanded in emerging districts and 200,000
mostly low income households were newly connected to the water supply service. While this work
was conducted under the World Bank portion, the leakage reduction and optimization of the water
distribution under the JICA Loan portion indirectly contributed to the service expansion through
an increase of the available water volume.

Remote control room at SEDAP' main office Example of panel display for SCADA

'I ’un

| I IHH &Imu |

Emez'ging District (Villa El ‘Salvadndi o City center (San Isidro)

* According to the survey it is estimated that the average expense for water is some 4 % of household income.

1-8



The water users survey conducted to some 40 households in emerging districts where the residents
mostly belong to the low income group found that 80% of local residents recognize that the water
supply hours, water pressure and water quality have improved compared to 10 years ago and
nearly 90% are satisfied with the general water supply service. However, because of the high
elevation of some of these areas, the proportion of households receiving water supply for 24 hours
a day during the drought season is still low at some 60%. 30% of the households replied that they
can only receive water supply for up to 12 hours a day during the drought season. More than half
of the households expressed their dissatisfaction with the frequent water supply cuts without
advance notice.

2.3.2 Sewerage

According to the data between 2002 and 2007 from 2 districts covered in the JICA loan portion,
positive effects were seen such as a reduction of the number of complaints regarding bad odour and
sewerage blockage, and a reduction of the number of sewer repair works. The rise in sewerage service
coverage rate by 15% between 1995 and 2008 is assumed to be a result of this project.

The water users survey found that half of the households in the 7 target districts of the JICA loan
portion believe that contamination and bad odour from sewerage has decreased. 75% replied that
sewage blockage has decreased in the last 10 years and 62% replied that the sewerage service has
improved in the same period. 73% replied that they have not found any special problem with the
current sewerage service, and 79% expressed their satisfaction with the service.

In areas where the sewerage network was rehabilitated under the Project, the sewerage service has
improved. From the above analysis, it can be judged that the ploject objective for the sewerage service
was mostly achieved. Meanwhile, while the sewerage service coverage rate in the Lima- Callao
Metropolitan Area exceeded 90% in 2008, the sewage treatment rate of some 15% remains low.’

Table 4 Indicators for the Sewerage Sector

Before the After the
Project Project
Number of Complaints (2 Districts under the JICA Loan Portion) 1,174 (2002) 821 (2007)
Number of Sewer Repairs (2Districts under the JICA Loan 128 (2002) 55 (2007)
Portion)
Sewerage Service Coverage Rate 75% (1995) 90.4% (2008)
Sewage Treatment Rate 1.3% *(1996) 14.6% (2008)

Source: SEDAPAL
*An estimated value from amount of water production and amount of sewage treatment

2.3.3 Financial Analysis

At the time of appraisal, financial analysis was conducted for the water supply part of the Project and
the financial internal rate of return (FIRR) was estimated to be 11.6%. Recalculation using the same
techmque indicates a FIRR of 19.5% at the time of ex-post evaluatmn The main reason for this
increase in the FIRR is assumed to be the increase in the water charge.’ The preconditions for the
financial analysis are listed below. Economic internal rate of return (EIRR) was not calculated at

> SEDAPAL has completed the construction of the San Bartolo Waste Water Treatment Plan (treatment
capacity: 0.8 m */sec) under the Lima South Sewerage Development Project, a JICA loan pro_iect It plans to
commence the work to construct a new waste water treatment plant (treatment capacity: 14 m */sec) in 2009
using private funding

The average water charge was US$ 0.31/m’ at the time of appralsal and was assumed to increase in stages to
USS$ 0.37/m’ by 1997. However, the reality is that the water charge in 2007 stood at US$ 0. 60/m’,
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appraisal. Recalculation at ex-post evaluation was not done as the data could not be fully obtained
within the scope of the ex-post evaluation study.

Cost : Investment and cost for consulting service by the Project
Increase of the operation and maintenance expenses
Benefit . Increased revenue from the water charge

Decrease of the operation and maintenance expenses
Project life : 30 years

2.4 Impacts

2.4.1 Improvement of Sanitary Conditions

According to the water users survey, 58% of households in the seven target districts replied that the
state of sanitation at home has improved compared to 10 years ago, primarily because of the improved
access to water. Water quality monitoring conducted by SEDAPAL found that almost all samples
taken from the water distribution pipes in the 7 districts under the JICA loan met the water standards,
confirming the adequacy of the quality of the water supplied. Moreover, the level of bad odour and
cases of sewer blockage decreased in the 7 target districts as mentioned earlier, suggesting a real
improvement of the environmental sanitation in urban areas.

According to the data provided by the Ministry of Health shown in Table 5, there has been a decline in
the number of incidents of diarrhoea and dysentery in the 7 target districts. As the incidence rate of
diarrhoea and dysentery generally fluctuates according to the accessibility to clean water and such
hygiene customs as washing hands before meals, it may well be the case that the positive effect of the
Project in this regard is being reinforced by the influence of these other factors. The Ministry of Health
has been implementing a nationwide campaign to encourage frequent hand washing to prevent
diarrhoea. There has not been an outbreak of cholera in Peru since the late 1990's.

Table 5 Historical Changes of the Incidence Rate of Diarrhoea (in the seven districts)

2005 2006 2007 2008
Diarrhoea 41,499 43,449 38,639 31,892
Dysentery 2,346 1,603 1,269 836

Source : Ministry of Health

2.4.2 TImprovement of the Living Environment of the Low-income Population

In the emerging districts covered under the World Bank portion, the water supply and sewerage
services have improved in the following manner compared to 10 years ago, resulting in improvement
of the living environment of the low-income population.

e 80% of residents replied that the water supply hours, water pressure and water quality have
improved. In the past, 20% of residents required 1 - 2 hours a day to fetch water but hardly anyone
is required to do so today. During the dry season, however, water supply is only available for 12
hours a day for 30% of the households in these towns. 60% of residents express their
dissatisfaction with the sudden cuts in water supply that occur without prior notice. For this reason,
two-thirds of households store water at home.

e 90% of residents replied that the state of sanitation at home has improved, primarily because of the
improved access to water. 70% of residents also replied that improvement of the sewerage system
has improved the level of sanitation in the neighbourhood.
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2.4.3 Other Impacts on the Environment

As anticipated at the time of appraisal, the installation of new water mains has led to less pumping of
groundwater in some areas, resulting in the recovery of the groundwater level at some pumping wells
(see 2.3.1-(2) Improvement of the Distribution Efficiency).

The rehabilitation of the sewerage system was expected to reduce the contamination of groundwater
by sewage. Even though the groundwater at most of the pumping wells now meets the water quality
standards, the existence of pumping wells where the groundwater fails to meet the water quality
standard for nitrate nitrogen or nitrous nitrogen, suggests possible contamination of groundwater by
sewage. As mentioned in 2.3.2 Sewerage, the sewerage treatment rate remains low at 14.6%, which is
an issue to be tackled. Because of limited data, a comparison cannot be made between the level of
contamination prior to and after the project.

The increased water consumption as a result of the Project has led to an increased discharge of sewage.
It is inferred that the volume of sewage has increased by 1.4 m’ /sec compared to the 1995 level. At
the same time though, the increase of the sewage treatment capacity during the same period is larger,
therefore the overall discharge volume of untreated sewage has been reduced. The construction of the
new Daboada sewage treatment plant with a capacity of 14 m 3/sec is due to commence in 2009. When
this plant is completed, the sewage treatment ratio will improve to more than 80%, substantially
reducing the negative effects to the environment.

2.5 Sustainability (Rating: a)
No major problem has been observed in the capacity of the executing agency nor its operation and
maintenance system, therefore sustainability of the project is high.

(1) Institutional Aspects

At the time of appraisal, it was planned to transfer the operation department of SEDAPAL to a
private company. However, this plan was cancelled by the new administration after 1995. Instead,
SEDAPAL has been implementing a series of reforms, including improvement of the human
resource policies’, introduction of an operation and financial management system, formulation of a
short-term plan and long-term strategy and concession of some of the maintenance work and
meter reading work. Furthermore, SEDAPAL has an annual management agreement with the
Ministry of Housing, Construction and Sanitation with a v1ew to achieving the agreed annual
performance targets 1ega1d1ng quality, operation and finance.® The positive effects of these efforts
include the improved service mentioned earlier as well as improved labour pr oductivity’ and an
improved financial performance.

SEDAPAL assesses the performance level of its external contractors in the range of fair to
excellent. From its experience over the years, it is judged that SEDAPAL is capable of selecting
external contractors with adequate ability.

7 Simplification and levelling of the pyramidal organizational structure, introduction of the principle of
competition to the salary system and strengthening of the training system for better quality of service and
productivity.

¥ The actual performance is evaluated every year and the bonuses for staff members partly reflect the evaluation
results. In 2008, for example, most of the targets were achieved.

® As a result of conscious efforts to suppress an increase of the staff compared to the increase of the number of
customers (connections), the number of permanent employees per 1,000 connections decreased from 2.49 in
1994 to 1.77 in 2008.



Based on the above analysis, it is judged that SEDAPAL has a well-established organizational
structure and sufficient capacity to sustain the effects of the project.

(2) Technical Aspects
SEDAPAL employs some 2,200 people, almost all of which undergo training every year. The
average annual training hours per person are 32 hours or as many as 66 hours for those in
managetrial positions.

SEDAPAL acquired ISO-certified status regarding quality management and environmental
management in 2002 and 2003 respectively. It has also received a number of awards, including
Peruvian Company of the Year 1999 and Best Water and Sewerage Management 1998.

In view of the well-established training system, ISO-certified status, series of awards and good
operation records, SEDAPAL is believed to have sufficient technical capacity.

(3) Financial Aspects

Since 2004, SEDAPAL has been able to steadily increase its annual turnover and operating profit
based on the increase of the water charge, reduction of the unaccounted-for water supply and
improvement of the operational efficiency. With the approval of the regulatory body (SUNASS), a
system is in place to raise the water charge in accordance with SEDAPAL’s water production cost
and financial performance. SEDAPAL’s operational efficiency as reflected in its working ratio
(annual cost/annual turnover) shows a trend of annual improvement, and such indicators as the
Current Ratio (current assets/current liabilities) and the Debt Ratio (liabilities/capital) are within
an acceptable range. Expenses for facility maintenance and repair have increased in line with the
annual turnover, indicating adequate funding practices. Based on these analysis results, it is judged
that there are no special problems regarding the financial sustainability of SEDAPAL.

Table 6 Financial Performance of SEDAPAL
(Unit: million sol)

2004 2005 2006 2007 2008
Turnover 624.0 660.8 748.1 827.4 9591
Operating Profit 53.7 56.0 110.0 177.7 204.5
Net Profit 96.9 9.0 93.2 125.8 4.1
Maintenance & Repair 52.6 54.0 66.5 82.0
Expenses

Source : SEDAPAL

Table 7 Financial Performance Indicators for SEDAPAL

2004 2005 2006 2007 2008
Working Ratio 62% 61% 55% 52% 44%
Current Ratio 64% 46% 91% 87% 98%
Debt Ratio 51% 50% 45% 46% 50%

Source : SEDAPAL

(4) Current Status of Operation and Maintenance
The head office of SEDAPAL is responsible for the operation and maintenance of the water mains
and distribution pipes (up to the entry point of each section) while some repair work is entrusted to
external contractors. Cleaning and repair of primary sewers is conducted by external contractors
while the terminal distribution pipes and sewers are operated and maintained by the maintenance
department of each of the seven service centers. Connection to new users and pipeline
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maintenance and repair work are entrusted to external contractors. The control room at the head
office remotely controls water production, transmission and distribution through the SCADA
system. This system almost entirely covers the project area while in those areas which are not
covered by the SCADA system, operators are deployed in each area to manually operate the
pumps and valves.

The field survey findings and a report of SEDAPAL indicate that all of the new facilities
constructed/installed under the Project, including those under the JICA loan portion, are working
favourably and no major maintenance problems have been encountered.

3. Conclusion, Lessons Learned and Recommendations

3.1 Conclusion

Although the implementation of the Project was delayed by approximately two years, the Project has
resulted in a substantial improvement of the water supply service in the Lima-Callao Metropolitan
Area due to the reduction of leakage through the rehabilitation of the water supply network,
suppression of water consumption through the installation of water meters, efficient use of water
through sectorization and other measures. Meanwhile, the rehabilitation of the sewerage network is
believed to have contributed to the improvement of environmental sanitation. In the emerging districts,
expansion of the sewerage system has contributed to improving the living environment of the low
income population. SEDAPAL has the capacity to operate and maintain the Project in an appropriate
manner and financial sustainability is feasible with the setting of an adequate water charge.

In light of the above, the Project is evaluated to be highly satisfactory.
3.2 Lessons Learned

When a more effective approach to maximize a project’s effectiveness is found, it should be well
examined and incorporated into the project design even after the commencement of the project.

In the Lima-Callao Water Supply and Sewerage Systems Development Project, rehabilitation of the
water supply and sewerage systems was planned without sectorization, and the sectorization and
SCADA system was implemented after project commencement. Despite the fact that the number of
connections in the metropolitan area increasing by 50%, the average water supply hours increased to
21.5 hours a day and better satisfaction of water users was achieved even though the total length of the
rehabilitated pipelines nor the reduced amount of leakage achieved the original targets, and the volume
of water production did not increase (due to a delay in construction of water plants that was out of the
Project’s scope). These achievements can be attributed to the implementation of the approach that was
introduced after the commencement of the Project, the sectorization and SCADA.

3.3 Recommendations

e Although the unaccounted-for water ratio of SEDAPAL has improved, it is still high at 37%. A
further reduction of this rate is urgently required in view of the future increase of the water demand,
scarcity of water sources of Lima-Callao Metropolitan Area, as well as further improvement of
financial performance of SEDAPAL. While leakage was reduced in 12 districts under the Project,
there are still areas with a high water leakage rate in the Lima-Callao Metropolitan Area.
SEDAPAL's continuation of rehabilitation work similar to that employed under the Project, putting
priority in those areas with a high water leakage rate, is essential.

e SEDAPAL should complete the planned construction work for the Taboada waste water treatment
plant as soon as possible in order to reduce environmental pollution to the surrounding water system.
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Comparison Between the Original Plan and Actual Results

Item

Original

Actual

1. Outputs

< Rehabilitation of Water Supply System >
e JICA Loan Portion (7 Districts)
- Rehabilitation of water distribution
mains ... 392 km
- Replacement of gate vales ... 652
- Installation of fire hydrants ... 791
- Replacement house
connections . 72,276
o World Bank Portion (5 Districts)
- Rehabilitation of water transmission
lines and reservoirs; procurement of
maintenance equipment

< Rehabilitation of Sewerage System >
e JICA Loan Portion (7 Districts)

- Replacement of concrete sewers ... 417
km

- Replacement of house
connections .. 83,291

- Replacement of manholes ... 8,331

o World Bank Portion (5 Districts)

- Rehabilitation of primary sewers,
secondary sewers and household service
pipes; procurement of maintenance
equipment

< Rehabilitation of Pumping Wells >
e World Bank ... 85

< Installation of Water Meters >
¢ World Bank ... 406,000

< Extension of Water Transmission Lines >
o JICA and World Bank ... 73 kin

< System Expansion in Emerging Districts >

World Bank

- Laying of new water transmission lines and
water mains ... 89 km

- Laying of new sewers ... 33 km

- New connections ... 302,000 households

< Consulting Service (JICA; World Bank) >
- Detailed design; work supervision;
management service; related surveys

< Rehabilitation of Water Supply System >
¢ JICA Loan Portion (7 Districts)
- Rehabilitation of water distribution
mains ... 270 km
- Replacement of gate vales ... 814
- Installation of fire hydrants ... 791
- Replacement of house
connections .. 12,974
e World Bank Portion (5 Districts)
- Rehabilitation of water transmission
lines and reservoirs; procurement of
maintenance equipment

< Rehabilitation of Sewerage System >
e JICA Loan Portion (7 Districts)

- Replacement of concrete sewers ... 165
km

- Replacement of house
connections .. 9,890

- Replacement of manholes ... 3,105

o World Bank Portion (5 Districts)

- Rehabilitation of primary sewers,
secondary sewers and household service
pipes; procurement of maintenance
equipment

< Rehabilitation of Pumping Wells >
e World Bank ... 89

< Installation of Water Meters >
¢ World Bank ... 427,000

< Extension of Water Transmission Lines >
e JICA and World Bank ... 61 km

< System Expansion in Emerging Districts >

World Bank

- Laying of new water transmission lines and
water mains ... 64 km

- Laying of new sewers ... 37 km

- New connections ... 200,000 households

< Consulting Service (JICA; World Bank) >
- Detailed design; work supervision;
management service; related surveys

2. Project Period

February, 1995 to November, 2001
(82 months)

March, 1996 to September, 2004
(103 months)

3. Project Cost
JICA loan Portion
World Bank Portion
Total

of which JICA Loan
Exchange Rate

¥11,236 million
¥21,087 million
¥32,323 million
¥8,427 million

USS$ 1 =¥103 (as of 1994)

¥11,321 million
¥22,254 million
¥33,575 million
¥8,415 million
USS$ 1 =%121 (Based on the actual exchange
rate at the time of each payment)
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