Kenya Power

	Project number
	8917

	Project name
	Kipevu II Power Project

	Country
	Kenya

	Sector
	Utilities

	Department
	Power

	Company name
	Tsavo Power

	Environmental category
	B

	Status
	Active

	Previous Events
	Invested: August 11, 2000
Signed: May 10, 2000
Approved: December 24, 1997

	


	Description
	[image: image1.png]




	Environmental Review Summary (ERS)

Project Name Kenya-Kipevu II

Region Sub-Saharan Africa

Sector Power

Project No. 008917 

The Project and Sponsors

1. The Kipevu II project (the Project) is to build, own and operate a 74 MW diesel-engine power plant using residual fuel oil at Makupa Creek in Mombasa, Kenya's second largest city, at a cost of US$84 million. The Kipevu II project site is vacant, undeveloped industrial land next to a similar state-owned project known as Kipevu I, which is under construction, and is also near an old state-owned steam power plant known as Kipevu and a new barge-mounted gas turbine IPP fired on condensate known as Westmont Power. The Project is sponsored by Wartsila NSD Power Development, IPS-Cinergy Global Power Limited (a joint venture between Cinergy Global Power, Inc. and Industrial Promotion Services (Kenya) Ltd.), and the Commonwealth Development Corporation. The output of the plant will be sold to Kenya Power & Lighting Company (KPLC), Kenya's transmission and distribution company, under a 20 year Power Purchase Agreement signed with Tsavo Power Company Limited (TPC), the special purpose project company formed by the sponsors.

Environmental and Social Review by IFC

2. This is a category B project according to IFC's environmental review procedure because the project is a development of a small thermal power plant of which potential impacts are site-specific; few if any of them are irreversible; and mitigatory measures can be designed relatively readily. Environmental issues associated with this Project include: air emissions and ambient air quality impacts including cumulative ones of the Project and the neighboring plants; noise from plant operation; water supply and liquid effluents; fuel transportation and spill control; liquid and solid waste disposal; fire protection and emergency response; and general workplace safety.

3. The sponsors provided IFC with the following two documents: (1) Environmental Review Report, Mombasa Diesel Generating Power Project, The Kenya Power Company Limited, Mott MacDonald, January 1996; and (2) A Report on the Environmental Impact Assessment of the 74MW Medium Speed Diesel Plant at Kipevu, Mombasa (the Second Plant Addendum), Kenya, by Greater Caribbean Energy & Environment Foundation. These two reports were prepared for the neighboring Kipevu I project, but have relevant baseline information to review the Kipevu II project. In addition, the sponsors retained an international independent environmental consulting firm (ESG International) to carry out an environmental analysis to show that the Project will comply with IFC environmental/social policies and the World Bank Group environmental, health and safety guidelines and to propose an Environmental Action Plan. The report titled "Environmental Assessment Report, Kipevu II 74MW Power Project, Mombasa, Kenya, April 1999" was also submitted to IFC. The environmental and social review of this Project consisted of appraising technical and environmental information included in the above three reports, additional information submitted by the sponsors, and the environmental and social appraisal site visit completed by IFC's Technical and Environment Department staff. The following is a summary of the findings of the environmental and social review.

Policy, Legal, and Administrative Framework

4. The Government of Kenya (GOK) has not established environmental legislation, environmental assessment guidelines, or environmental quality guidelines specific for thermal power plants. The GOK does however recognize internationally accepted guidelines such as those of the World Bank. The sponsors have submitted the Environmental Assessment (EA) Report in accordance with the IFC policies, guidelines and guidance documents.

Project and Site Description

5. The Kipevu II plant of 74 MW will comprise 7 diesel engine-generator sets burning heavy fuel oil at a proposed maximum sulfur content of 2.5%. The Kipevu II site will be adjacent to a similar state-owned project known as Kipevu I, which is under construction. The proposed site is at the top of a hill directly west of the existing state-owned Kipevu Power Station in the West Mainland area of Mombasa, across from Mombasa Island. The site is also near a barge-mounted gas turbine plant (Westmont Power) and overlooks the Port of Mombasa. The hill rises to an elevation of over 45 m above mean sea level. In 1998, as part of development of the Kipevu I project, the proposed Kipevu II site was cleared and leveled by KPLC. The site is owned by the GOK, which has leased the land to the Export Processing Zone Authority ("EPZA") under a 99-year lease, EPZA has given KPLC a 92-year lease, and KPLC has in turn provided a 21-year sublease to TPC. The site was vacant, and no resettlement of residents was required from the site. Use of this proposed site was specified by KPLC.

6. Connection to the power grid will be via a single 132 kV underground cable, which will link the Kipevu II switchyard to a 132 kV switchyard being constructed as part of the Kipevu I project. A second underground cable will be constructed close to the site boundary. This cable will connect to a proposed transmission line to be constructed by KPLC from the Kipevu area to a substation in Rabai, about 14 km to the west.

Stack Emissions and Ambient Air Quality Impacts

Stack Height

7. The Environmental Review Report for Kipevu I (1996) recommended that the stack height of Kipevu I should be 50 m with a multi-flue stack configuration, and that the stack height of Kipevu II should be identical provided that the design of Kipevu II will be the same as Kipevu I or better. Although the Kipevu II power house is shorter (13 m high) than the Kipevu I power house (20 m high), the sponsors' analysis indicated that the stack height should equal the height of the stack for the Kipevu I plant. The ground level for Kipevu II is 5 m higher than Kipevu I, and therefore, the sponsors have decided to design the stack height of Kipevu II as 45 m with single configuration. This complies with the World Bank Group environmental guidelines for stack height.

Stack Emissions

8. In December 1997, when the sponsors and KPLC first initialed a substantially negotiated draft Power Purchase Agreement ("PPA"), the 1997 draft Pollution Prevention and Abatement Handbook (PPAH) including all the World Bank Group environmental guidelines for thermal power plants was the most updated version available to the public. In good faith reliance on the applicability of 1997 PPAH to the Project, the sponsors and KPLC continued to negotiate the PPA embodying the structure and costs of the proposed Kipevu II project. Subsequently, in November 1998 the parties signed the PPA. After the signing the sponsors engaged IFC to arrange financing for the Project. They indicated that the Project had been structured in accordance with the 1997 PPAH and that the Project would not meet the 1998 PPAH with regards to SO2 emissions. A request was made that, because of the advanced nature of the contractual arrangements between the sponsors and KPLC as well as the significance of resources expended (the sponsors have invested US$2 million to prepare the Project based on this project structure), the IFC consider applying the 1997 PPAH with regard to SO2 emissions to the project.

9. Since publication of the 1997 draft PPAH, the World Bank Group received various comments on the 1997 draft and finalized the PPAH in July 1998 which included changes in the stack emission requirements of SO2 for engine-driven power plants.
Specification

To comply with the draft 1997 PPAH, the sponsors will specify the sulfur content of the heavy fuel oil as 2.5% (compared to the current Kenyan standard specification of 3.7%). With 2.5% sulfur content of fuel oil, the Kipevu II SO2 emissions will be 1,450 mg/Nm3 and 0.26 tpd/MW, which meets the 1997 PPAH requirements but will not meet the 1998 PPAH criterion of 0.20 tpd/MW. The sponsors have indicated that the site does not have any space for flue gas treatment facilities which would help mitigate the problem.

10. Both the 1997 PPAH and the finalized 1998 PPAH stated that "The intention is that the guidelines contained in this Handbook will apply to all Bank Group funded projects approved in principle on or after July 1, 1998, unless the Project sponsor can demonstrate that a significant investment has already been made (or that a legally binding agreement has been entered into) on the basis of the 1988 guidelines". As described in the paragraphs above, the sponsors have demonstrated that significant resources have been expended and that the project's structure was practically settled by December 1997. The IFC has concluded that the applicable World Bank Group environmental guidelines are the 1997 draft PPAH for SO2 emissions, and the 1998 PPAH for other parameters.

11. The Project's stack emission levels will be 2,300 mg/Nm3 for NOx, 75 mg/Nm3 for particulate matter, and 1,450 mg/Nm3 for SOx, all in compliance with the World Bank Group guidelines of 2,300 mg/Nm3 (1998 PPAH), 75 mg/Nm3 (1998 PPAH), and 2,000 mg/Nm3 (1997 draft PPAH) respectively. 

Implications on the Fuel Supply Agreement, and Kenya Petroleum Refineries Limited

12. The Fuel Supply Agreement will be signed between TPC and the fuel supplier, but its content has to be approved by KPLC including the sulfur content specification. The EA report provided an observation that the potential fuel suppliers may use the existing Kenya Petroleum Refineries Limited (KPRL) in Mombasa to supply heavy fuel oil to Kipevu II, if the sulfur content of fuel oil is specified as 2.5%. Currently, the fuel oil sulfur content specification is 3.7% in Kenya, and KPRL is planning to meet a 2.5% sulfur content specification which Kipevu II will specify. The EA report added that if KPRL facility were utilized to produce 2.5% sulfur fuel oil, this would also contribute towards the reduction of the sulfur content of lighter petroleum products produced by KPRL, resulting in overall environmental improvement to the local air quality.

13. In case the operational ambient air quality monitoring results indicate that the SO2 ambient air quality exceeds the World Bank Group guidelines and if that exceedance is caused mainly by the Kipevu II project, IFC, through the Investment Agreement, will require that a corrective action plan be prepared and implemented by TPC in coordination with KPLC.

Ambient Air Quality Impacts

14. There are no stationary air quality monitoring stations in Mombasa, and therefore the EA report analyzed spot-collected air quality monitoring data to determine the quality of the airshed of the proposed site with conservative assumptions. The EA report concluded that the airshed is not degraded except for some limited urban core areas where the air quality monitoring data suggested that the ambient SO2 air quality may be categorized as "moderate". The air quality impacts were estimated for both the urban core areas and the suburban and rural areas.

Urban Core Areas

15. The estimated background SO2 ambient levels for 24-hour maximum is 180 ug/m3, already exceeding the 150 ug/m3 in the World Bank Group guidelines which are to be used for carrying out the Environmental Assessment in the absence of the local ambient standards. The incremental 24-hour maximum impact from Kipevu I and II is estimated to 20 ug/m3, bringing the resultant level to be 200 ug/m3. 

16. However, for areas where the background SO2 ambient levels for 24-hour maximum already exceed 150 ug/m3 (degraded airshed), as in this case, the World Bank Group guidelines require that the annual incremental impact of SO2 should be no more than 5 ug/m3 for a power plant project with less than 500 MW generating capacity. The combined annual average incremental impacts of Kipevu I and II are estimated to be 4 ug/m3, which is in compliance with the World Bank Group guidelines. The annual average of SO2 in the urban core area is estimated to be 18 ug/m3 (background of 14 ug/m3, plus the Kipevu I and II impact of 4 ug/m3), which is in compliance with the World Bank Group guidelines of 80 ug/m3. 

17. The NO2 24-hour average levels are estimated to be 50 ug/m3 (background of 40 ug/m3, plus Kipevu I and II impacts of 10 ug/m3). The annual average levels are estimated to be 12 ug/m3 (background of 10 ug/m3, plus Kipevu I and II impacts of 2 ug/m3). Both the 24- hour and annual averages are within the World Bank Group guidelines of 150 ug/m3 and 100 ug/m3 respectively. The particulate matter impacts are estimated to be insignificant, 1 ug/m3 for 24-hour maximum, and less than 0.2 ug/m3 for annual average, well below the World Bank Group guidelines of 150 ug/m3 and 50 ug/m3.

Suburban and Rural Areas

18. The maximum predicted ambient concentrations of air pollutants associated with the Kipevu II plant, including background levels and the effects of the emissions from Kipevu I meet the World Bank Group guidelines for ambient air quality. The SO2 24-hour and annual average levels are estimated to be 90-140 ug/m3 (background of 50 ug/m3, and Kipevu I and II impacts of 40-90 ug/m3) and 14-17 ug/m3 (background of 8-5 ug/m3, and Kipevu I and II impacts of 6-12 ug/m3) respectively, both within the World Bank Group guidelines of 150 ug/m3 and 80 ug/m3. The NO2 24-hour and annual average levels are estimated to be 47-86 ug/m3 (background of 22-16 ug/m3, and Kipevu I and II impacts of 25-70 ug/m3) and 11-14 ug/m3 (background of 7-5 ug/m3, and Kipevu I and II impacts of 4-9 ug/m3) respectively, both within the World Bank Group guidelines of 150 ug/m3 and 100 ug/m3. The particulate matter impacts are estimated to be insignificant, 1-5 ug/m3 for 24-hour maximum, and 0.2-0.8 ug/m3 for annual average, well below the World Bank Group guidelines of 150 ug/m3 and 50 ug/m3.

Noise impact

19. The engines will be housed in an acoustically insulated power house and exhausts and air intakes will be equipped with silencers. Furthermore, the layout of the plant will be designed to direct noise away from the residential area. The EA report predicts that the power plant will meet the World Bank Group guidelines of 70 dBA for all industrial and commercial areas surrounding the site. The nearest residential receptors are about 450 m northwest of the Kipevu II project site, where the noise levels are predicted to be 47 dBA in worst case conditions. The nighttime background noise levels in the nearest residential areas are expected to be between 45 to 50 dBA. Based on this, the Kipevu II project is expected to be in compliance with the World Bank Group guidelines which are 45 dBA nighttime or background noise levels plus 3 dBA. Contribution of Kipevu I to noise levels in the residential area are expected to be less than Kipevu II due to the shielding afforded by 5 m change in elevation between the two sites. Compliance will be monitored through the periodically conducted noise monitoring as part of the Environmental Action Plan.

Liquid Effluents and Waste

20. The Kipevu II plant will be designed to meet the World Bank Group guidelines for liquid effluents. All process water and oil water from operations will be treated in an oily water treatment unit. The dewatered sludge will either be incinerated on-site or taken off site for use or disposal in an environmental sound manner. Any stormwater potentially contaminated by oil and grease will be diverted through an oily water separator prior to discharge to the environment.

Fuel Delivery and Storage

21. Fuel will be delivered to the site through a spur line to be constructed to an existing pipeline that runs approximately 50 m from the north side of the Kipevu II project site. All on site bulk storage tanks will be built to current industry standards and will be within impermeable dyked enclosures which would prevent any spilled oil from escaping into the environment.

Occupational Health and Safety

22. An occupational health and safety manual specific to the Project will be drawn up prior to the power plant entering service. The manual will be based on generic safety manuals developed by Wartsila NSD Corporation based on international standards, which will comply with the World Bank health and safety guidelines.

Fire Prevention and Emergency Response

23. Emergency preparedness plans specific to the Project will be drawn up according to model plans developed by Wartsila NSD Corporation for this type of power plant. These include plans for spill prevention, control, and contingency, civil unrest and riots, fire emergencies, and natural disasters.

Local Economic Benefit

24. The primary benefit of the Project will be production of reliable and economically priced power required for the continued economic development of Mombasa and Kenya. The Project will create construction jobs over the 10 to 12 month construction period, as well as a permanent work force of about 100 persons to run the plant. The Project will also create a spin-off effect from increased demand for local goods and services. A social goodwill fund will be established (about US$50,000 per year) to sponsor social and environmental development projects in the local community. 

Environmental Action Plan (EAP)

25. An Environmental Action Plan (EAP) has been developed to reduce or eliminate the environmental effects of the Project. Environmental management requirements will be specifically addressed on contractual agreements, and TPC will implement oversight procedures to ensure compliance. The monitoring program to be followed by TPC will focus on compliance with environmental terms and standards, environmental incidents, air quality, water quality, noise, socio-economic conditions and employee health and safety. 

26. The monitoring plan in the EAP includes stack emissions (continuous surrogate performance monitoring plus direct measurement on an annual basis for SOx, NOx and PM), ambient air quality (installment of a continuous air quality monitoring station capable of monitoring SO2, NO2 and PM), ambient noise (periodical) and liquid effluents (continuously for pH, and periodically for other parameters). 

27. The EAP includes adoption of environmental policy, employee environmental training, assignment of community relations officer, and occupational health and safety monitoring. In addition, an environmental compliance manual will be prepared, which clearly states the environmental responsibility of the company. One person at the TPC office in Kenya will be nominated to be responsible for the environmental management as a representative of the top management. The officer's responsibilities will include the overall coordination of the environmental issues. The officer will be responsible for implementation of the mitigation measures, the monitoring programs, supervision of personnel and monitoring laboratories and reporting the results within the company and to relevant authorities.

Public Consultation and Disclosure

28. Since the Kipevu II project site is undeveloped industrial land next to the Port of Mombasa and had limited potential for affecting residents in the immediate vicinity of the power plant, consultation efforts by the sponsors focused on national and local government authorities and the scientific community. As part of the Electrical Power Production Licensing procedures the sponsor will place advertisements in Kenyan newspapers notifying the public about the Project, indicating that detailed information would be available for review and inviting comments and questions. A copy of this Environmental Review Summary will also be disclosed locally by TPC. In addition, TPC will have a community relations officer who will be responsible for arranging and facilitating communications and disclosure during construction and operation.

Transmission Lines

29. KPLC, the power purchaser, plans to construct an additional 18 km of 132 kV double circuit transmission line from the Kipevu power generation complex (of which Kipevu II is one of four power plants) to Rabai along an existing 132 kV transmission line corridor. The existing corridor will be widened by 25 m to 50 m to accommodate the new line. KPLC plans to clear the 50 m right-of-way of all dwellings and people for safety and security reasons. This will necessitate resettlement of an estimated 1000 people (in about 200 houses), most of whom reside in an area covering approximately one km of the right-of-way. Construction of the transmission lines will be carried out between May, 1999 and December, 2000. 

30. The KPLC transmission line is not directly attributable to, nor essential for, operation of Kipevu II. Accordingly, IFC policy on resettlement (Bank's OD 4.30) will not apply to the proposed transmission lines. IFC is, nevertheless, concerned about the resettlement associated with this KPLC project. To this end, an IFC Social Specialist met with KPLC during appraisal, and KPLC has expressed interest in having this resettlement meet IFC policy (OD 4.30, on Involuntary Resettlement). IFC Trust Funds will be used to provide KPLC with an expert resettlement consultant who will assist in the preparation of a resettlement plan. A TOR has been prepared in collaboration with KPLC. Both the KPLC officer responsible for co-ordination of resettlement and the implementing consultancy will work closely with IFC. It is IFC's view that this will improve the investment climate in the Kenya power sector by building capacity within KPLC. In addition, IFC has obtained agreement in principle from the sponsors to cooperate with KPLC in its implementation of the resettlement plan.

Conclusion

31. IFC will monitor ongoing compliance with World Bank Group environmental, health and safety policies and guidelines during the lifetime of the Project by evaluating reports submitted annually to IFC by Tsavo Power Company Limited (TPC) and by conducting periodic supervision.

32. Based on its review of available information regarding potential environmental impacts and proposed mitigation measures, IFC concludes that TPC's proposed project will meet World Bank Group environmental, health and safety policies and guidelines and host country requirements.


