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1. Introduction
The objective of the ARGeo Geothermal Development Program is to systematically promote the development and utilization of geothermal energy in the countries of the Africa Rift Valley. 
The countries of East Africa experience increasing energy supply scarcity and price fluctuations. Geothermal power generation is insensitive to droughts which are creating hydropower shortages in the countries of the Africa Rift Valley, or to oil price fluctuations. Thus, an increased use of geothermal energy will add low-cost power generation capacity, increase the security of power supply and promote economic development in the region. In addition, geothermal is a clean and renewable energy source that reduces the global emissions of greenhouse gases (GHG). 

The project is designed to fund a number of small exploratory drilling subprojects that will be identified and planned by local utilities, regional or central governments of the countries participating in the ARGeo Program (Djibouti, Eritrea, Ethiopia, Kenya, Tanzania, Uganda), with the support of UNEP, and following approval by the World Bank. 

All projects to be supported under the African Rift Geothermal Development Program have to be evaluated according to established project evaluation criteria that include environmental and social standards and procedures to be followed. The Environmental and Social Management Framework (ESMF) describes the process whereby it will be ensured that any negative environmental and social impacts or risks associated with the implementation of ARGeo subprojects will be minimized and properly handled.
The ESMF has been discussed with the stakeholders at the ARGeo Stakeholders Meeting in Nairobi in November 2007 and a draft has been circulated to the relevant Ministries for input to the document on January 17, 2008.

[image: image1.emf]
2. ARGeo Program Description

The GeoFund Program is intended to provide a platform for accelerated geothermal development and stimulate geothermal investments in the region. Optimization of available resources, as well as the synergy between research and exploration activities in the Rift Valley countries in a unified geological setting will be ensured through a regional approach. 
Main barriers to the development of geothermal energy include high up-front costs and risks associated with detailed geological investigations and drilling. Therefore the centerpiece of the ARGeo Program is a US$13 million Risk Mitigation Facility (RMF) managed by the World Bank which will share partially the resource risk of geothermal exploration and reservoir confirmation and will be.

A technical assistance component for investigation will be managed by UNEP. It would support more generic geothermal related research activities and studies such as support for surface exploration activities, and support of public-private partnerships as well as analysis of and recommendation for environmental protection legislation, resource use regulations, and social impact issues.

In order to achieve the above outcomes the project has been designed under 3 main components:

1. The creation of a Regional Network managing a geothermal information system and capacity building and awareness raising programs. This will be managed by UNEP. The project will support activities related to the development of a geothermal energy information database and capacity building activities through training and exchanges.

2. Technical Assistance, consisting of support for:

a.) Institutional and technical capacity building. This will be managed by UNEP. It includes elements such as analysis of and recommendation for environmental protection legislation, resource use regulations, social impact issues, support for surface exploration activities, and promotion of public-private partnerships.

b.) Risk Mitigation Facility related activities. This will be managed by the World Bank. It includes (i) operating the GAP; (ii) supporting the private sector in pre-feasibility drilling studies, safeguard issues related to environment, social impacts, and preparation of post-drilling bankable feasibility studies; and (iii) supporting governments in developing a conducive framework for geothermal power, including integration of geothermal energy development in the national energy development master plans.
3. A Risk Mitigation Facility. This will be managed by the World Bank. The design of the RMF will build on the design of the GeoFund. The Facility will provide financial instruments to assist in mitigating the exploration and appraisal risks. It will thus improve access to finance for public and private developers and play a catalytic role in establishing geothermal energy as a strategic option in power expansion planning of the countries in the region. It will provide a guarantee against payment of a “commercial” premium and, to a limited extent, grants for exploration and appraisal drilling to both public and private developers at equal conditions. As a result, reduced risk and cost regarding early stage geothermal development can be expected to encourage the pursuit of projects up to the final stage of an operational power plant.
In order to control the risk to be underwritten by the Facility, guarantees will be awarded on the basis of appropriate criteria complying with the state of the art. Project applications shall be required to comprise a sufficient data basis regarding the concerned geothermal field. The eligibility of the drilling site will be judged by an independent Geothermal Advisory Panel, (GAP), which will also monitor drilling execution and assess possible events of default.
3. Subproject Preparation, Approval and Implementation

3.1. Types of Subprojects to be supported
The ARGeo Program will provide contingent grants (contingent upon success or failure) for exploratory drilling of mainly high enthalpy projects for electricity generation and associated technical assistance grants. Some cascade projects might be using geothermal energy for greenhouses, wood drying chambers, and other facilities. It will not support full scale investments into geothermal power generation or other geothermal applications.
3.2. Preparation and Application

All ARGeo countries can submit project proposals for funding to the World Bank on a continuous basis. In order to limit the risk to the RMF, contingent grants will be awarded on the basis of the proposed projects’ geological, technical, economic and financial viability and environmental acceptability. Project applicants shall be required to provide sufficient data and analytical reports regarding the geothermal prospect, to allow for a detailed evaluation of the prospect. To facilitate the process a Project Proposal Document (PDD) (Annex 1 is part of the PDD) has been developed to be used as a template for project application. Once a year the World Bank will solicit new project proposals for funding. The eligibility of the proposal will be determined by the World Bank based upon reviews of the proposals submitted and the recommendations of an independent Geothermal Advisory Panel (GAP). 
3.3. Appraisal and Approval

Once a decision has been made which project proposal presents the most prospects for a successful energy generation project the World Bank carries out an appraisal to determine if all relevant information has been provided, and if it is adequate. 
The implementing agency/project sponsor is responsible for the implementation of an Environmental Impact Assessment (EIA) of the proposed project according to applicable national laws, local planning and approval/permitting procedures, and World Bank policies. In case of environmental safeguards category B subprojects, the establishment of an Environmental Management Plan (EMP) is required to describe expected adverse environmental impacts of the project activity and to formulate adequate mitigation measures. If a successful drilling is followed by the provision of a technical assistance grant the ToR for all environmental and social safeguard requirements of the planned investment have to be prepared (see Chapter 7).
3.4.  Disclosure of Subproject Information

All safeguards policies of the World Bank require that, before a project is appraised, an EIA containing an EMP, or just an EMP, and if the project requires it, a Resettlement Action Plan (RAP), and Indigenous People Plans (IPP) be made available for public review at a place accessible to local people (e.g. at a district council office, the project site, etc.) in a form, manner, and language they can understand. The public display of the documents should be advertised in a common local or regional newspaper.
All necessary safeguard documents that will be locally disclosed will also be forwarded to the Bank for disclosure at its Public Information Center (PIC) of the country, if there is one, and at the Bank’s Infoshop.
The subsequent procedures after disclosure of safeguards documents have to be followed:

a.) Disclose the documents in local language for public consultation with stakeholders and local NGOs.
b.) Revise the documents after public consultation and send the revised documents for review and clearance to the World Bank (Public consultation minutes should be attached with the documents).
c.) Revise the documents based on public consultation and World Bank comments and disclose the documents in country in local language.
d.) Send the documents that have been disclosed locally to the World Bank for disclosure in the PIC and Infoshop 
3.5. Project Reports

The project implementing agency/project sponsor will monitor and evaluate the progress of the project and prepare a quarterly project report on the basis of information on Insurable Expenses. It is to be furnished to the World Bank not later than one month after the end of the period covered by such report.

For the purposes of filing a claim for compensation under the Risk Mitigation Facility under the Project, the project implementing agency/project sponsor is to submit to the World Bank a Verification Report before the Closing Date, which shall include the following information: (i) an assessment of geothermal parameters by an independent entity satisfactory to the World Bank; (ii) an audited report of the Insurable Expenses actually incurred prepared by an auditor acceptable to the World Bank; and (iii) a record of the Exploration Activities actually performed by the Recipient or its contractors on a monthly basis; 
4. Environmental and Social Management Requirements 
4.1. Environmental Management

An EA is a process whose breadth, depth and type of analysis depend on the nature, scale, and the potential environmental impact of the proposed project. The EA evaluates a project’s potential environmental risks and impacts in its area of influence; identifies ways of improving project planning, design and implementation by preventing, minimizing, mitigating, or compensating for adverse environmental impacts and enhancing positive impacts, including throughout the project implementation. The World Bank will favor preventative measures over mitigation or compensatory measures, whenever feasible.

An EA takes into account the natural environment (air, water and land), human health and safety, and project-related social (involuntary resettlement, indigenous peoples, and cultural property), trans-boundary, and global environmental aspects. The EA considers natural and social aspects in any integrated way. It also takes the following aspects into account: 

a.) The variations in subproject and country conditions; 

b.) The findings of country environmental studies;
c.) National environmental actions plans and the country’s overall policy framework and national legislation and licensing and permitting requirements;

d.) The subproject’s sponsor’s capabilities related to the environment and social aspects; and its history of good compliance with national and local laws including those on environment and public consultation and notification; and 

e.) Obligations of the country under international environmental treaties and agreements relevant to the subproject. 

Subprojects that would contravene such country obligations as identified during the EA will not be provided support under the ARGeo Program. 

For all category B projects a partial environmental assessment is required, mainly in form of an Environmental Management Plan (EMP). The EMP should fit the needs of a subproject and be easy to use. There is no standard format or length. For many small-scale subprojects, it may be no more than a few paragraphs. 

The basic elements of an EMP are:

· A description of the possible adverse effects that the EMP is intended to deal with;

· A description of planned mitigation measures, and how and when they will be implemented;

· A program for monitoring the environmental effects of the project -- both positive and negative;

· A description of who will be responsible for implementing the EMP;
· A timeline; and

· A cost estimate and source of funds.

Since local knowledge is important in identifying, designing and planning the implementation of practical mitigation measures community participation should be guaranteed during EMP preparation. 
More detailed guidance about EMP one can find in the following subchapter and Annexes 2 – 4. 

4.1.1. Environmental Management Plan during Well Drilling and Testing

I. Physical Environment

A. Hydrology and Water Quality

A.1. Recycling/Conservation of Water Used in Drilling

Water recovered from drilling shall be recycled in order to conserve water and reduce the strain on the affected river systems. This will be done by separating the water from the used drilling mud mixture at the sumps through gravitational settling and sifting by the use of silt traps. 

When selecting sources of natural water for making up mud or to be used when drilling blind, care must be taken to select a source that can support abstraction without impacting on downstream users of the resource of the instream value of the water to stream ecology. The agency responsible for the drilling program will need to provide the following information to the national environmental agency, copied to the Bank: 

· Estimated amount of water needed on a daily basis (makeup water and water consumed when drilling blind) over the expected drilling period

· Source of the water and abstraction point

· Identification of all downstream users

· Calculation of how the abstraction will impact on estimated flow duration of the stream, or on levels of reservoirs or natural lakes, on a monthly basis (for example, abstraction from a stream supporting significant downstream use should not reduce more than 25% from the historically measured 80% “equal or exceeded” point on the probability discharge graph, as measured by the flow duration curve for each month abstraction occurs). Abstraction from a lake or reservoir should not result in a reduction of surface level or daily fluctuation rate that impacts on lake ecology (for example, fish spawning) or other users of the water.

· Where surface waters are scarce and already over-utilized, and abstraction from groundwaters equally problematic, air drilling or drilling with foam are the preferred methods.

A.2. By-Product and Waste Management

The sump volume shall be sufficient to temporarily contain the hot brine to cool down during well testing and allow regulated discharge, while complying with ambient water quality criteria. Regulated discharge is allowed for geothermal exploration until such time that well reinjection is possible. If regulated discharge to the surface is anticipated, the following steps must be followed:
· After the well goes through clearing discharge, the well waste water should be channeled to the sump pond (which may need to be enlarged and rehabilitated to ensure it will hold water)

· The well should initially only be on discharge long enough to clear mud and drilling water so that a sample of the reservoir brine can be taken to determine its chemical content. The well must be shut in (and left on bleed if necessary) until this chemical characterization can be made and an estimate of potenitial environmental hazard determined.

· Should surface discharge of waste brine during medium term discharge (MTD) testing is permissible if reinjection has not been established, AND as long as the chemical nature of the waste brine being discharged can be diluted to safe limits by the existing environment (the volume/sec and total volume discharged over the entire MTD must be cleared by the national environmental agency and the Bank) 

Ambient water quality shall be monitored at an established impact station downstream of the well pad, or at a river portion or section with a critical water use. The parameters for water quality monitoring include pH, temperature, boron, arsenic and chloride.

Concentrations of hydrogen sulphide gas in drilling cellars and in low lying areas around wells (within a 100 m radius) must be measured at least once/week if any well in the exploration area is on long term bleed.

A.3. Selection of Drilling Mud Components

Drilling mud components/additives must be tested to ensure utilization of non-toxic chemicals which comply with TCLP (Toxicity Characteristic Leaching Procedure) standards. Mud additives such as those containing chromium that are potentially toxic should not be used. Other additives that are more commonly used in drilling, such as petroleum products to lubricate, should be used with caution and when these additivies are used, the waste mud must be removed from the sump and disposed of in a designated (by the national environmental agency) disposal site. All mud additives to be used during exploratory drilling must be declared to the national environmental agency and the Bank and clearance provided before they can be stored on site.
A.4. Utilization of Sump to Contain Drilling Mud Fluid

A 2- to 3-stage holding pond with adequate capacity will be provided to temporarily contain drilling mud fluid and direct rainfall. Also, coarse-grained drill cuttings will be used as surfacing material in pads or roads to minimize sump contents.

Sumps should be rehabilitated after drilling and used to contain waste brine discharged from a well on MTD. If a well is dry and does not discharge, the sump must be filled-in and stabilized so that it doesn’t present a danger.

A.5. Maintenance of Ring Drain Canal Along the Pad Perimeter

The construction of a ring drain canal or levee along the pad perimeter and around the sump is necessary to prevent clean runoff water from going into the sump, especially during heavy downpours. This measure prevents unnecessary overflowing of the sump. To allow separation of oil and silt from the drilling fluid, and maximize recycling of drilling fluid, oil and silt traps are provided along the pad drains and between the sump stages.

A.6. Prevention of Seepage From Holding Ponds and Pipeline Leaks/Spills

Possible groundwater contamination from seepage of geothermal fluids beneath the holding pond can be avoided by properly selecting the site for pond construction, provision of adequate liners, and conduct of leak testing prior to sump usage.

Pipeline leaks are avoided by conducting regular inspections and proper maintenance of facilities/ installations throughout the entire drilling activity. Should any leak be observed, immediate repair shall be undertaken.

Proper housekeeping within and around the drilling rig will be observed before, during and after drilling, while proper clean-up procedures will be undertaken in case of drilling mud component and oil spills.

A.7. Reinjection of Brine to Existing Reinjection Well/s and/or Regulated Discharges to Nearby River/ Creek

During well testing, geothermal brine can be channeled to the sumps prepared during the pad preparation stage for temporary storage. It should be reinjected into reinjection wells and/or discharged to nearby rivers subject to paragraph A.2.
B. Air Quality and Noise

B.1. Dust Minimization and Provision of Personal Protective Equipment (PPE)
Related dust emission controls provided in civil works phase also apply in well testing phase. These include among others sprinkling the dry and exposed surfaces with water, imposing of speed limits along access roads, regular maintenance of heavy equipment, specifically the noise mufflers. PPE such as earmuffs and self-contained breathing apparatus (SCBA) will also be provided to workers during well testing. 

B.2. Use of Noise Mufflers During Well Testing 

Noise mufflers shall be provided during horizontal well testing. This will be designed and constructed so as to reduce noise to its allowable limits during the three-month horizontal testing. 
C. Site Access, Design and Management

C.1. Identification of Drilling Targets and Associated Location of Drilling Pads

Although drilling targets are set by the need to define and describe a potential subsurface geothermal resource, the location of the drilling pad from which the well will be drilled should be jointly determined with the help of environmental specialists and in cooperation with the National Wildlife Service to take into account the migration routes of animals, initially to keep from getting attacked by a lion during test drilling, and later on to avoid damage to wildlife by blocking their migration routes with steam pipes.

Although vertical wells are preferred from a cost and efficiency perspective and are likely to be the norm, where there are environmental and social impacts, drilling pads may need to be horizontally displaced to minimize these impacts and wells drilled directionally. 

C.2.  Identification and Construction of Access Roads to Drilling Sites

Access roads must be sited to minimize direct impact on terrestrial ecology, existing human habitation, and culturally important areas. They must also be designed to minimize indirect impact on air and water quality resulting from soil erosion, potential land slips and land slides and opening previously uninhabited and unutilized areas to unplanned development (agricultural and pastoral). All new road construction should be “preapproved” by the national environmental agency.

II. Biological Environment

D. Terrestrial Flora and Fauna

D.1. Lessen Vertical Discharge to Minimize Impact on Wildlife

Noise is relatively significant on wildlife since original trees acting as buffer around the proposed drill pad had been often stripped off decades ago through logging and shifting cultivation. This is also true during vertical discharge where the sound is relatively high-pitched and can impair hearing if animals are exposed for a long period of time. Thus, vertical discharge shall be conducted only for about 30 minutes or less, to lessen the impact. Such tests are normally conducted between 10:00 AM to 3:00 PM, which is fortuitous as foraging activity of birds is at a minimum. During horizontal testing of about 3 months or less, silencers are installed to reduce the noise significantly.

D.2. Provision of Heat and Pollutant “Tolerant” Trees Lessen Vertical Discharge to Minimize Impact on Wildlife

In the long term, heat and brine (pollutant)-tolerant and highly adaptable trees and related vegetation with coriacious leaves from the locality shall be utilized in the establishment of a shelterbelt with a radius of at least 100 meters from the center of the proposed pad. To attract back wildlife species such as birds and bats that have migrated to unaffected and/or refuge areas, planting of “fodder trees” such as fruit trees will be done at the outer boundary of the shelterbelt.
Monitoring

Environmental monitoring during project implementation provides information about key environmental aspects of the project, particularly the environmental impacts of the project and the effectiveness of mitigation measures. Such information enables the borrower and the Bank to evaluate the success of mitigation as part of project supervision, and allows corrective action to be taken when needed. Therefore, the EMP identifies monitoring objectives and specifies the type of monitoring, with linkages to the impacts assessed in the EA report and the mitigation measures described in the EMP. Specifically, the monitoring section of the EMP provides

(a) A specific description, and technical details, of monitoring measures, including the parameters to be measured, methods to be used, sampling locations, frequency of measurements, detection limits (where appropriate), and definition of thresholds that will signal the need for corrective actions; and

(b) Monitoring and reporting procedures to (i) ensure early detection of conditions that necessitate particular mitigation measures, and (ii) furnish information on the progress and results of mitigation.

Capacity Development and Training

To support timely and effective implementation of environmental project components and mitigation measures, the EMP shall draw on the EA's assessment of the existence, role, and capability of environmental units on site or at the agency and ministry level. If necessary, the EMP shall recommend the establishment or expansion of such units, and the training of staff, to allow implementation of EA recommendations. Specifically, the EMP provides a specific description of institutional arrangements--who is responsible for carrying out the mitigatory and monitoring measures (e.g., for operation, supervision, enforcement, monitoring of implementation, remedial action, financing, reporting, and staff training). To strengthen environmental management capability in the agencies responsible for implementation, most EMPs cover one or more of the following additional topics: (a) technical assistance programs, (b) procurement of equipment and supplies, and (c) organizational changes.

 

Implementation Schedule and Cost Estimates

For all three aspects (mitigation, monitoring, and capacity development), the EMP provides (a) an implementation schedule for measures that must be carried out as part of the project, showing phasing and coordination with overall project implementation plans; and (b) the capital and recurrent cost estimates and sources of funds for implementing the EMP. These figures are also integrated into the total project cost tables.

 

Integration of EMP
 with Project

The borrower's decision to proceed with a project and the Bank's decision to support it are predicated in part on the expectation that the EMP will be executed effectively. Consequently, the Bank expects the plan to be specific in its description of the individual mitigation and monitoring measures and its assignment of institutional responsibilities, and it must be integrated into the project's overall planning, design, budget, and implementation. Such integration is achieved by establishing the EMP within the project so that the plan will receive funding and supervision along with the other components.

The applicant/beneficiary is responsible for carrying out the environmental and social assessment unless the applicant is a lender or minority partner in the sub-project, i.e. less than 50 percent and non-controlling interest in the sub-project. If a lender or minority partner, the applicant will be required to provide the World Bank with a copy of the sub-project sponsor’s EA of the sub-project, and supplemental information as deemed necessary by the World Bank in determining the investment is environmentally and socially sound and sustainable.
As part of the Project Proposal Document (PPD), an applicant would submit to the World Bank a preliminary environmental and social questionnaire. During project preparation an applicant would submit to the World Bank an Environmental and Social Screening Form (part of this document, Annex 1). The Form asks certain basic questions designed to provide sufficient information to the World Bank to determine (i) in which World Bank screening category the subproject would fit and, therefore, (ii) additional information, if any, that will be required to satisfy World Bank safeguards requirements. After a completed Screening Form is received and reviewed by the World Bank, the World Bank will make a determination as to the EA category in which the subproject falls and which safeguards operational procedures might apply and what additional information or procedures will be needed to fulfill the World Bank environmental and social requirements. Also, the World Bank will prepare a brief draft report stating the conclusions of the Social Assessment screening. If the World Bank concludes that no Social Safeguard Policies apply to the investment and that there are no likely negative social impacts of the investment, the report will recommend that no further action be taken. If the World Bank concludes that one or more of the Social Safeguard policies will apply to the investment, the report will describe the relevant triggers and identify the steps that the applicant must take to comply with the policy or policies as outlined below. All screening reports will be submitted to the World Bank for review and approval on a no objection basis.

4.2. Cultural Property

If there is a possibility that subproject construction or other activities may result in damage to cultural property, the WB safeguards policy OP 4.11 will apply to the subproject. The term “cultural property” includes sites having archaeological (prehistoric), paleontological, historical, religious, and unique natural values. It thus includes both remains left by previous human inhabitants (e.g. middens, shrines and battlegrounds) and unique natural environmental features such as canyons and waterfalls.

The implementing agency/project sponsor addresses impacts on physical cultural resources in subprojects proposed for Bank financing, as an integral part of the EA process and therefore the steps elaborated below follow the EA sequence of: screening; developing terms of reference (TORs); collecting baseline data; impact assessment; and formulating mitigating measures and a management plan. These measures may range from full site protection to selective mitigation, including salvage and documentation, in cases where a portion or all of the physical cultural resources may be lost. 

Procedures to avoid damage to cultural property should include:

· Consultations with the appropriate authorities and local inhabitants to identify known or possible sites during subproject planning;

· Siting of subprojects to avoid identified sites; and

· Construction contract procedures for dealing with “chance finds”. These procedures should include cessation of work until the significance of a “find” has been determined by the appropriate authorities and local inhabitants, and until fitting treatment of the site has been determined and carried out.

4.3. Protected Areas and Natural Habitats

The Bank promotes and supports natural habitat conservation and improved land use by financing projects designed to integrate into national and regional development the conservation of natural habitats and the maintenance of ecological functions. Furthermore, the Bank promotes the rehabilitation of degraded natural habitats. The Bank does not support projects involving the significant conversion of natural habitats unless there are no feasible alternatives for the project and its siting, and comprehensive analysis demonstrates that overall benefits from the project substantially outweigh the environmental costs. 
If the environmental assessment indicates that a project would significantly convert or degrade natural habitats, the project includes mitigation measures acceptable to the Bank. Such mitigation measures include, as appropriate, minimizing habitat loss (e.g., strategic habitat retention and post-development restoration) and establishing and maintaining an ecologically similar protected area. The Bank accepts other forms of mitigation measures only when they are technically justified. 
Significant conversion means eliminating or severely reducing the integrity of a natural habitat through long-term change in land or water use. It may include, for example, land clearing; replacement of natural vegetation; permanent flooding; and drainage, dredging, filling, or channelization of wetlands. It can occur as the result of severe pollution. And, it can result directly from subproject activities or indirectly (e.g. through induced settlement along a road). Degradation means substantially reducing the ability of a natural habitat to maintain viable populations of its native species. 

In deciding whether to support a project with potential adverse impacts on a natural habitat, the Bank takes into account the implementing agency/project sponsors ability to implement the appropriate conservation and mitigation measures. If there are potential institutional capacity problems, the project includes components that develop the capacity of national and local institutions for effective environmental planning and management. 

Management planning of protected areas involves as well the interpretation and application of broader policies at the local level and international level and should ensure that (1) international obligations are met, for example those under the World Heritage or Ramsar (wetlands) Conventions, or under regional agreements (2) at the site level relevant recommendations from any national systems plan for protected areas are implemented, and (3) national conservation and environmental directives/initiatives (for example, national species and habitat action plans) are implemented.
In cases where protected areas share national or provincial boundaries and adjoin other protected areas the environmental assessment should include across the boundary evaluation  and measures to ensures that all interests in neighboring countries or provinces will be involved and that the consequences of decisions are fully evaluated.
4.4. ARGeo Safeguards Classification

The overall ARGeo Program has been assigned the World Bank Environmental Category B linked with the adoption of this Environmental and Social Management Framework (ESMF). That implies that all follow-on subprojects will be screened and categorized, following the World Bank’s consultation and disclosure requirements. 
This ESMF defines such a process, and provides for information, resources and technical assistance to implement all necessary safeguard measures.

All projects financed by the ARGeo Program will be standalone projects where the implementing institution carries out appropriate EAs according to the legal and regulatory framework of the respective country and the provisions of this ESMF and applicable policies of the Bank and the implementing country. Responsibilities including oversight of safeguards are vested with the World Bank. 

Furthermore, projects to be financed by the ARGeo Program are expected to be environmentally beneficial, reducing emissions and greenhouse gases. 

The Bank’s role is: (i) to advise the applicant through the EA process and ensure that the quality of the EA reports and related outputs is consistent with the requirements of OP 4.01 other policies and (ii) to ensure that the environmental assessment effectively feeds into project preparation and implementation.

4.5. Environmental and Social Screening and Assessment

The extent and type of environmental and social assessment required by the World Bank is a function of the project's environmental impact and hence, its environmental screening category. The World Bank undertakes environmental and social screening of each proposed subproject to determine the appropriate extent and type of environmental and social assessment. The World Bank classifies projects into one of three categories (A, B and C), depending on the type, location, sensitivity, and scale of the project and the nature and magnitude of its potential environmental impacts. Only Category B or C projects will be financed by the ARGeo Program.
	Category B 
	When the subproject’s adverse environmental impacts on human populations or environmentally important areas (including wetlands, forests, grasslands, and other natural habitats) are less adverse than those of Category A subprojects. Impacts are site – specific; few, if any, of the impacts are irreversible; and in most cases, mitigation measures can be designed more readily than for Category A subprojects. The scope of environmental assessment for a Category B subproject may vary from sub-project to sub-project, but it is narrower than that of a Category A sub-project. It examines the subproject’s potential negative and positive environmental impacts and recommends any measures needed to prevent, minimize, mitigate, or compensate for adverse impacts and improve environmental performance.

	Category C 
	If the subproject is likely to have minimal or no adverse environmental impacts. Beyond screening, no further environmental assessment action is required for a Category C sub-project.


4.6. Environmental and Social Review and Approval Process
A completed Appraisal package comprises all of the results of the EA procedures in order to permit a full environmental review. If the World Bank determines that the Appraisal package is not complete because the environmental procedures have not been completed, or because after further review it is discovered that the information provided earlier for the screening procedures was incorrect or misleading and that further information is required, the Appraisal package will be deemed incomplete and the Task Manager will promptly notify the applicant of the deficiencies.

No ARGeo Program support will be provided until (i) the applicant has presented the WB with a certified copy of the positive conclusion of the relevant national authority or - as the case may be - the World Bank determines that no further environmental review is required, and (ii) the World Bank has reviewed and cleared the environmental documentation and issued its formal no objection.

Consultation and Disclosure Requirements: In addition to the environmental documentation requirements described above, World Bank Operational Policy 4.01 (paragraphs 15 and 16), and the WB Policy on Disclosure stipulate that the following consultation and disclosure requirements be utilized for all Category B subprojects: 

· For all Category B subprojects, during the EA process, the applicant shall consult groups affected by the subproject and local NGOs about the subproject’s environmental aspects and take their views into account. The applicant shall initiate such consultations as early as possible. Consultations with stakeholders should take place only ones after a draft EA report is prepared. In addition, the applicant shall consult with such groups throughout project implementation as necessary to address EA-related issues that affect them.
· For meaningful consultations, the applicant shall apply the following disclosure requirements:

· The applicant shall provide relevant material in English and/or the local language (as appropriate) in a timely manner prior to consultation;

· The applicant shall make the draft EA report including a detailed summary of the EA's conclusions available at a public place accessible to groups affected by the subproject and local NGOs. 

In those cases where an EA has been completed prior to ARGeo involvement, or the subproject is already approved and permitted in accordance with host country environmental laws and regulations, the Bank will ascertain whether public consultation and disclosure have been adequate with respect to World Bank and national requirements.

In cases where the applicant is not a majority partner in the subproject, i.e., it has less than a 50 percent and non-controlling interest in the subproject, the Bank will request the applicant to provide information on appropriate steps taken by the subproject sponsor to achieve meaningful local consultation and disclosure.

If subprojects sponsor objects to the ARGeo’s release of environmental information through the World Bank Info-Shop, no provisions for project approval by the ARGeo will be made. Disclosure policies of the World Bank will be applied as part of the ARGeo’s approval process.

If and only if Social Safeguard policies apply, the applicant will be required to prepare a mitigation plan accord to the policies of the World Bank.

In addition to the documentation requirements outlined above, all applicants, irrespective of screening category, will be required to warrant, as of the signing of the agreement on ARGeo support, that all health, safety and environmental permits required to be in effect under national laws and regulations at the start of the subproject have been or will have been obtained and in effect at the time of the start of the subproject.

4.7. Supervision and Monitoring

All subprojects will be subject to annual supervision and monitoring to ensure that they comply with national and Bank safeguards requirements.

Compliance will be verified by the Bank through requested monitoring reports, site visits, or other measures as necessary in addition to warranties and representations. Failure by the applicant to respond to these requests or to abide by such laws, regulations, or specific requirements may entitle the ARGeo to terminate support or to deny payment of a claim if the non-compliance is not corrected within a period set forth in the respective legal agreement.

· For Category B subprojects, the Bank will monitor compliance with commitments made in the EMP. Specifically, for each year that the agreement is in effect, applicants would be required to submit to the Bank an annual monitoring report presenting monitoring data to indicate whether the subproject complies with the commitments specified in the EMP. If an annual monitoring report indicates non-compliance with the EMP, reasons for non-compliance shall be presented. As appropriate, the applicant will be expected to present a clear, detailed, and time-bound action plan to achieve compliance to the World Bank and to obtain its approval. If the annual monitoring report shows a substantial and consistent record of non-compliance the Bank will have the right to terminate support or to deny payment of a claim. 

· For Category C subprojects, no EMP and thus no EMP monitoring will be required. 

5. Land Acquisition and Access to Resources

The World Bank’s policy on involuntary resettlement (OP 4.12) applies to all land acquisition, impact on assets, negative impact on livelihood and/or any changes in access to resources due to a subproject, irrespective of whether or not affected persons must move to another location. This includes restricted use of resources in a park or protected area by people living inside or outside of it thus affecting their livelihoods. 
The Bank describes all these processes and outcomes as “involuntary resettlement,” or simply resettlement, even when people are not forced to move. Resettlement is involuntary if affected people do not have the option to retain the livelihood situation that they have before project start. 
The Bank’s policy requires a Resettlement Action Plan (RAP) (see Annex 5) for any subproject that involuntarily displaces people from land or productive resources, and the displacement results in:

· Relocation, the loss of shelter, the loss of assets or access to assets important to production;

· The loss of income sources or means of livelihood; or 

· The loss of access to locations that provide higher incomes or lower expenditures to businesses or persons. 
A RAP must also be prepared if assets are impacted, livelihoods are negatively impacted and/or people are restricted from use of natural resources, even if there is no physical relocation.
5.1. Involuntary Resettlement 

The involuntary resettlement policy highlights the Bank’s overall objectives when dealing with involuntary resettlement:
a.) Involuntary resettlement should be avoided where feasible, or minimized, exploring all viable alternative project designs.

b.) Where it is not feasible to avoid resettlement, resettlement activities should be conceived and executed as sustainable development programs, providing sufficient investment resources to enable the persons affected by the project to share in project benefits. Affected persons should be meaningfully consulted and should have opportunities to participate in planning and implementing resettlement programs.

c.) Affected persons should be assisted in their efforts to improve their livelihoods and standards of living or at least to restore them, in real terms, to pre-displacement levels or to levels prevailing prior to the beginning of project implementation, whichever is higher. 


The Bank’s resettlement policy emphasizes some features that may differ from national policies such as:

a.) Assets be valued at "replacement cost" to ensure amounts sufficient to replace lost assets and cover transaction costs. In applying this method of valuation, depreciation of structures and assets should not be taken into account. For losses that cannot easily be valued or compensated for in monetary terms (e.g., access to public services, customers, and suppliers; or to fishing, grazing, or forest areas), attempts need to be made to establish access to equivalent and culturally acceptable resources and earning opportunities. Where domestic law does not meet this standard of compensation at, compensation under domestic law is supplemented by additional measures necessary to meet the replacement cost standard. 
b.) Affected persons are eligible for resettlement benefits if:

· They have formal legal rights to land (including customary and traditional rights recognized under the laws of the country);

· They do not have formal legal rights to land, but have a claim to such land or assets provided that such claims are recognized under the laws of the country, through recognized customary land rights, or become recognized through a process identified in the resettlement plan; or

· They have no recognizable legal right or claim to the land they are occupying. 

5.2. Preparing a Resettlement Action Plan (RAP)

A RAP is not required if land needs to be acquired and will be donated voluntarily or purchased on a “willing buyer, willing seller” basis. The conditions of the land acquisition must be documented in the subproject application. Any land donation will be confirmed to be free and clear of coercion or discrimination prior to acceptance land and implementing activities.
A RAP (see Annex 5) is required if land needs to be acquired not on a “willing buyer, willing seller” basis, such that people are displaced from land or productive resources and the displacement results in:

a.) Relocation, the loss of shelter, the loss of assets or access to assets important to production;

b.) The loss of income sources or means of livelihood; or 

c.) The loss of access to locations that provide higher incomes or lower expenditures to businesses or persons. 
A RAP is also required if there is no displacement but there is a negative impact on assets or livelihood.

A RAP should be prepared and contain at least the following information:

· Principles and objectives for resettlement under the project;

· Legal frameworks;

· Estimated population displacement and categories of affected people;

· Eligibility criteria for various categories of affected people;

· Methods of valuing affected assets;

· Organization, procedures and responsibilities;

· Methods for consultation with, and participation of, affected people;

· Socio-economic baseline information

· Census of people and assets impacted.

· Identifying implementing agencies as well as roles and responsibilities

· Schedule for implementing resettlement provisions ;

· Grievance redress mechanisms;

· Budget and funding arrangements; and

· Supervision and monitoring arrangements.

Where impacts on the project affected persons are minor or fewer than 200 people are impacted, an abbreviated resettlement plan (ARAP) may be agreed with the recipient.

As needed the ARGeo WB project team will provide more detailed guidance on the requirements for preparing a RAP or ARAP.

5.3. Access to Resources in Parks or Protected Areas

If subprojects might restrict the use of resources in a park or protected area by people living inside of outside of it, and their livelihoods may thus be affected, the Process Framework (PF) describes how their interests will be protected. The PF describes the process by which subproject planning will include potentially affected people or communities in designing subproject components, in determining measures needed to ensure their livelihoods are not adversely affected, and in implementing and monitoring relevant subproject activities. 
Specifically, the PF describes how communities and their service providers will use participatory processes to:

a.) Prepare and implement subproject components;

b.) Determine the criteria for eligibility of affected persons;

c.) Identify measures to assist affected persons in their efforts to improve their livelihoods or restore them, in real terms, to pre-displacement levels, while maintaining the sustainability of the park or protected area;

d.) Resolve potential conflicts or grievances within or between affected people and communities; and

e.) Monitor subproject impacts (beneficial and adverse) on persons within a subproject impact area, and the effectiveness of measures taken to improve (or at minimum restore) incomes and living standards.

The PF also describes arrangements for meeting relevant administrative and legal procedures.

Finally, for these situations, the PF describes the information that needs to be provided, in a subproject application or otherwise, before a subproject can be finally approved and implemented. This information will include a description of:

· the participatory processes used to address issues of access to resources in parks or protected areas;

· the subproject components or activities that may involve new or more stringent restrictions on natural resource use;

· how adversely affected people were identified, and who they are;

· the methods and procedures used to identify and choose mitigation or compensation measures, and what those measures are;

· how any conflicts or grievances were resolved;

· how impacts on access will be monitored; and

· how the implementation of subproject measures to improve (or at minimum restore) incomes and living standards will be monitored.

As needed the ARGeo WB project team will provide more detailed guidance on the requirements for preparing a PF.

6. Indigenous Peoples

Subprojects that may benefit or adversely affect indigenous people must include components or provisions to ensure they do not suffer adverse effects, and they receive culturally compatible social and economic benefits. 
These measures need to be defined within an identifiable Indigenous People Plan (IPP). The IPP (see Annex 6) should be part of, or included with, the subproject application. In any case, an acceptable IPP is required before a subproject can be finally approved and implemented. 
A project that affects Indigenous People requires:

a.) Screening by the Bank to identify whether Indigenous Peoples are present in, or have collective attachment to the project area;

b.) A social assessment by the recipient;

c.) A process of free, prior, and informed consultation with the affected Indigenous Peoples’ communities at each stage of the project, and particularly during project preparation, to fully identify their views and ascertain their broad community support for the project; 

d.) The preparation of an Indigenous Peoples Plan by the recipient; and 
e.) World Bank Approval of the Indigenous Peoples Plan
f.) Disclosure of the draft Indigenous Peoples Plan.
As needed the ARGeo WB project team will provide more detailed guidance on the requirements for preparing an Indigenous People Plan.

7. Technical Assistance for the Preparation of Bankable Projects 
With completion of successful drilling and no call from the RMF the ARGeo Program might provide technical assistance (TA) grants to finance the packaging of bankable projects. These TA activities will facilitate the implementation of follow-on geothermal power production projects and therefore eventually lead into investment projects to be taken up by others.
These follow-on investment projects have to comply with all triggered World Bank safeguard policies as described in the chapters 4 to 6 of this Environmental and Social Management Framework and with the environmental assessment requirements of the respective country.

Since the World Bank is not financing the follow-on investments itself the procedural and disclosure requirements for these safeguard policies are not observed and a “no-objection” is not provided.

Nevertheless the ToR for the applicable safeguard policies of the follow-on investments (at least for an EMP) have to be included in the TA activities and reviewed and cleared by the World Bank. Furthermore all required environmental and social reports of the follow-on investments have to be reviewed by the Bank to provide technical input and ensure the safeguard standards of the World Bank are included into follow-on project design.
Annex 1: 
Environmental and Social Screening Form for the Preparation of ARGeo Investment Projects 
	GEF/World Bank
ARGeo Geothermal Development Program – Risk Mitigation Facility
Environmental and Social Screening Form 
	FORM E


a. Project Name: _____________________________________________________________________
b. Country: __________________________________________________________________________  

c. Project Applicant (or Developer): (serves as single point of contact for all communications)
	Name: 
	
	Address:



	Phone: 
	
	Fax: 
	
	

	Email: 
	
	

	Organization: 
	
	

	Position/Title: 
	
	


d. Proposal Number assigned: __________________________________________________________  

When considering the location of a subproject, rate the sensitivity of the proposed site in the following table according to the given criteria. Higher ratings do not necessarily mean that a site is unsuitable. They do indicate a real risk of causing undesirable adverse environmental and social effects, and that more substantial environmental and/or social planning may be required to adequately avoid, mitigate or manage potential effects.
	Issues
	Site Sensitivity
	Rating

(L,M,H)

	
	Low (L)
	Medium (M)
	High (H)
	

	Natural habitats
	No natural habitats present of any kind
	No critical natural habitats; other natural habitats occur
	Critical natural habitats present
	

	Water quality and water resource availability and use
	Water flows exceed any existing demand; low intensity of water use; potential water use conflicts expected to be low; no potential water quality issues
	Medium intensity of water use; multiple water users; water quality issues are important
	Intensive water use; multiple water users; potential for conflicts is high; water quality issues are important
	

	Natural hazards vulnerability, floods, soil stability/ erosion
	Flat terrain; no potential stability/erosion problems; no known volcanic/seismic/ flood risks
	Medium slopes; some erosion potential; medium risks from volcanic/seismic/ flood/ hurricanes
	Mountainous terrain; steep slopes; unstable soils; high erosion potential; volcanic, seismic or flood risks
	

	Cultural property
	No known or suspected cultural heritage sites
	Suspected cultural heritage sites; known heritage sites in broader area of influence
	Known heritage sites in project area
	

	Involuntary resettlement
	Low population density; dispersed population; legal tenure is well-defined; well-defined rights
	Medium population density; mixed ownership and land tenure; well-defined rights
	High population density; major towns and villages; low-income families and/or illegal ownership of land; communal properties; unclear rights
	

	Indigenous peoples
	No indigenous population
	Dispersed and mixed indigenous populations; highly acculturated indigenous populations
	Indigenous territories, reserves and/or lands; vulnerable indigenous populations
	


Environmental and Social Screening 
	
	
	Yes
	No
	ESMF Guidance

	A
	Type of activity – Will the subproject:
	
	
	

	1
	Build or rehabilitate any rural roads?
	
	
	Annex 9

	2
	Build or rehabilitate any structures or buildings?
	
	
	

	3
	Be located in or near an area where there is an important historical, archaeological or cultural heritage site?
	
	
	4.2.

	4
	Be located within or adjacent to any areas that are or may be protected by government (e.g. national park, national reserve, world heritage site) or local tradition, or that might be a natural habitat?
	
	
	4.3.

	5
	Depend on water supply from an existing dam, weir, or other water diversion structure?
	
	
	OP 4.37

	
	If the answer to any of questions 1-5 is “Yes”, please use the indicated Annexes or sections(s) of the ESMF for guidance on how to avoid or minimize typical impacts and risks
	

	B
	Environment – Will the subproject:
	
	
	

	6
	Risk causing the contamination of drinking water?
	
	
	

	7
	Harvest or exploit a significant amount of natural resources such as trees, fuel wood or water?
	
	
	

	8
	Be located within or nearby environmentally sensitive areas (e.g. intact natural forests, mangroves, wetlands) or threatened species?
	
	
	

	9
	Create a risk of increased soil degradation or erosion?
	
	
	

	10
	Create a risk of increasing soil salinity?
	
	
	

	11
	Affect the quantity or quality of surface waters (e.g. rivers, streams, wetlands), or groundwater (e.g. wells, reservoirs)?
	
	
	

	12
	Result in the production of solid or liquid waste, or result in an increase in waste production, during construction or operation?
	
	
	

	
	If the answer to any of questions 6-12 is “Yes”, please include an Environmental Management Plan (EMP) with the subproject application.
	4., Annex 1-6

	C
	Land acquisition and access to resources – Will the subproject:

	13
	Require that land (public or private) be acquired (temporarily or permanently) for its development?
	
	
	

	14
	Use land that is currently occupied or regularly used for productive purposes (e.g. gardening, farming, pasture, fishing locations, forests)
	
	
	

	15
	Displace individuals, families or businesses?
	
	
	

	16
	Result in the temporary or permanent loss of crops, fruit trees or household infrastructure such as granaries, outside toilets and kitchens?
	
	
	

	
	Impact assets?
	
	
	

	
	Negatively impact livelihood and/or standard of living?
	
	
	

	17
	Result in the involuntary restriction of access by people to legally designated parks and protected areas? 
	
	
	5.3

	
	It the answer to any of the questions 13-17 is “Yes”, please consult the ESMF and, if needed, prepare a Resettlement Action Plan (RAP)
	5.0, Annex 7

	D
	Indigenous people – Are there:
	
	
	

	18
	Any indigenous groups living within the boundaries of, or nearby, the project?
	
	
	

	19
	Members of these indigenous groups in the area who could be impacted by the project?
	
	
	

	
	If the answer to questions 18 or 19 is “Yes”, please consult the ESMF and, if needed, prepare an Indigenous Peoples Plan (IPP).
	6.0, Annex 8


Annex 2: 
Sample Terms of Reference (ToR) for an Environemntal Assessment of Geothermal Energy Projects
Depending on the safeguards category of the geothermal project different types of environmental assessments (EA) have to be carried out. Safeguards category B requires a partial environmental assessment (mainly in form of an EMP). The ToR vary but should have at least the following major sections:

1.
Objectives of the ToR
This section should state the scope of the EA in relation to the screening category, and identify the geothermal project the EA will apply to. It should prescribe the process and its timing of project preparation, design, and implementation stages in order to adequately address Bank safeguards issues. Further, it should identify constrains (adequacy of existing baseline data and need for additional data) and provide and exact development schedule.

2.
Background Information

The ToR should provide pertinent background for preparing the EMP. This would include a brief description of:

· Statement of the geothermal project objectives, 
· Implementing agency/sponsor and their requirements for conducting an EA, 
· Project components, especially those that will finance subprojects;

· Anticipated types of subprojects/components, and what types will not be financed by the project;

· Ares of influence to be assessed (description plus good map)
· Summary of environmental/social social setting

· Applicable Bank safeguards policies, and consequent Project preparation requirements, as specified in the approved ISDS.

The ToR should also include a brief history of the project, including alternatives considered, its current status and timetable, and the identities of any associated projects. Also include a description of other project preparation activities underway (e.g., legal analysis, institutional analysis, economic analysis, social assessment, baseline study) since the consultant preparing the EMP will need to coordinate with other teams to ensure an effective and efficient information exchange.
Major components of a geothermal energy project include: energy resource (e. geothermal aquifer), energy production facility, fuel delivery systems, power generating systems, transmission systems (e.g. right-of-way, switchyard, substation), pollution control systems (e.g. drilling muds and cuttings, gas emission control, cooling water and wastewater treatment and discharge, supplies, staffing, services (e.g. fire protection, security, transportation), planning for emergencies and community involvement (e.g. worker housing during drilling, construction), anticipated noise levels and global impacts (greenhouse gases).

3.
EA Requirements/Regulations

This paragraph should identify any regulations and guidelines which will govern the conduct of the assessment or specify the content of its report. They may include any or all of the following: 
· National laws and/or regulations on environmental assessments;
· Regional, provincial or communal environmental assessment regulations;
· Environmental assessment regulations of any other financing organizations involved in the project.

· Relevant international environmental agreements/conventions to which the country is party

· World Bank Operational Policies 4.01 "Environmental Assessment," 4.04 “Natural Habitats”, 4.11 “Cultural Property”, 4.12 “Involuntary Resettlement”, 4.10 “Indigenous People” and other pertinent operational policies and Guide- lines. 

4. 
Study Area and Likely Major Impacts 
Specify the area involved (production and reservoir zones for the geothermal field) and the boundaries of the study area for the assessment (e.g., water catchment, airshed). Where appropriate specify the right-of-way (ROW)-width and alignment for transmission lines or pipelines. Similarly, specify locations for transmission substations, pumps. 
Identify adjacent or remote areas which should be considered with respect to impacts of particular aspects of the project. For example, when a geothermal project includes only the drilling and does not include the other development components, other drilling sites, transportation corridors, and the power plant site should be identified.
5.
Scope of Work

In some cases, the tasks to be carried out by a consultant will be known with sufficient certainty to be specified completely in the terms of reference. In other cases, information deficiencies need to be alleviated or specialized field studies or modeling activities performed to assess impacts, and the consultant will be asked to define particular tasks in more detail for contracting agency review and approval.

Task 1. Description of the Proposed Project. Provide a brief description of the relevant parts of the project, using maps (at appropriate scale) and including the following information: location of all project related development sites and ROW’s, including offsite investments; general layout; flow diagrams/drawings of facilities/operation design basis, size, capacity, flow-through of unit operations, including pollution control technology; pre-construction activities; construction activities; schedule; staffing and support; facilities and services; commissioning, operation and maintenance activities; required offsite investments; and life expectancy for major components. [Note: there may be particular types of information appropriate in the description of the project category you are concerned with. Please specify them here.]
Include the need for any resettlement plan or indigenous people development plan.

Provide maps at appropriate scales to illustrate the general setting of project-related development sites and ROW’s, as well as surrounding areas likely to be impacted. These maps should include topographic contours, as available, as well as locations of major surface waters, roads, railways, town centers, parks and reserves, and political boundaries. Also provide, as available, maps to illustrate land use, including industrial, residential, commercial and institutional development, agriculture, etc.
Task 2. Description of the Environment (baseline condition). Assemble, evaluate and present baseline data on the relevant physical, biological, and socio-economic characteristics of the development area and area of influence. Include information on any changes anticipated before the project commences. [Annotate or modify the lists below to show the critical information for this project category, or that which is irrelevant to it. You should particularly avoid compiling irrelevant data.]

a.) Physical environment: geology (e.g., stratigraphy and seismic history of development areas, integrity of geological layers protecting portable groundwater supplies); topography (e.g., drainage patterns around construction areas); soils (e.g., agricultural value); climate and meteorology; ambient air quality; existing sources of air emissions; surface and ground- water hydrology (e.g., soil erosion and sedimentation potential, flood hazard potential); water resources (e.g., adequacy of water supply) coastal and oceanic parameters; existing water pollution discharges, and receiving water quality (e.g., ability to assimilate effluent discharges and maintain water quality standards for desired uses).

b.) Biological environment: flora (e.g., types and diversity); fauna (e.g., resident and migratory); rare or endangered species within or in areas adjacent to project related development sites or ROW’s; sensitive habitats, including parks or preserves, significant natural sites, etc.; species of commercial importance; and species with potential to become nuisances, vectors or dangerous.

c.) Socio-cultural environment (include both present and projected where appropriate): population; land use (e.g., year-round and seasonal); planned development activities; community structure; employment; distribution of income, goods and services; recreation; public health; cultural properties (e.g., archeological and historically significant sites); indigenous peoples and traditional tribal land; and customs, aspirations and attitudes.

Task 3. Legislative and Regulatory Considerations. Describe the pertinent regulations and standards governing environmental quality, health and safety, protection of sensitive areas, protection of endangered species, siting, land use control, etc., at international, national, regional and local levels (The TOR should specify those that are known and require the consultant to investigate for others.) If transboundary impacts are likely, relevant international conventions should be described.
Task 4. Determination of the Potential Impacts of the Proposed Project. Predict and assess all significant impacts that the project is likely to generate, in quantitative terms as far as possible. These may include, but not be limited to, changes in the following: wastewater effluents and atmospheric emissions and solid waste. (Annex 5 and Annex 6 “Environmental, Health, and Safety Guidelines of the World Bank Group for Geothermal Power Generation”, give an overview about waste characteristics and means to reduce pollution emissions and effluents.); land use, infrastructure, exposure to disease, noise, and traffic, socio-cultural behavior. Assess the impacts from changes brought about by the project on baseline environmental conditions as described under Task 2.

In this analysis, distinguish between significant positive and negative impacts, direct, indirect, and cumulative impacts, and immediate and long-term impacts. Identify impacts that may occur due to accidental events (e.g., potential rapture of pipelines, leakage, and blowout of a well). Identify impacts which are unavoidable or irreversible. Wherever possible, describe impacts quantitatively, in terms of environmental costs and benefits. Assign economic values when feasible.
Impact analyses for energy projects should be divided between construction impacts and operational impacts. 

Characterize the extent and quality of available data, explaining significant information deficiencies and any uncertainties associated with predictions of impact. If possible, give the TOR for studies to obtain the missing information. [Identify the types of special studies likely to be needed for this project category.] For information not be obtainable until after execution, provide TOR for studies to monitor operations over a given time period and to modify designs and/or operational parameters based upon updated impact analysis.
Task 5. Analysis of Alternatives to the Proposed Project. Describe alternatives that were examined in the course of developing the proposed project and identify other alternatives which would achieve the same objectives. The concept of alternatives extends to siting, design, technology selection, construction techniques and phasing, and operating and maintenance procedures. Compare alternatives in terms of potential environmental impacts; capital and operating costs; suit- ability under local conditions; and institutional, training, and monitoring requirements. When describing the impacts, indicate which are irreversible or unavoidable and which can be mitigated. To the extent possible, quantify the costs and benefits of each alternative, incorporating the estimated costs of any associated mitigating measures.

Include the alternative of not constructing the project to demonstrate environmental conditions without it. Alternatives should include the following: the “no action” alternative (as mentioned above); alternative means of meeting the energy requirements; the alternative of upgrading existing facilities; alternative routes and sites; alternative design; and alternative methods of construction, including costs and reliability.
Task 6. Development of an Environmental Management Plan (EMP). Recommend feasible and cost-effective measures to prevent or reduce significant negative impacts to acceptable levels. Include measures to address emergency response requirements for accidental events. 

Estimate the impacts and costs of those measures, and of the institutional and training requirements to implement them. Consider compensation to affected parties for impacts which cannot be mitigated. Prepare a management plan including proposed work programs, budget estimates, schedules, staffing and training requirements, and other necessary support services to implement the mitigating measures. Provide environmental protection clauses for application by contractors and consultants.
The ToR should state that the concerned and affected parties should agree mitigating measures before they are submitted as recommendations in the EMP
Task 7. Identification of Institutional Needs to Implement Environmental Assessment Recommendations. Review the authority and capability of institutions at local, provincial/regional, and national levels and recommend steps to strengthen or expand them so that the management and monitoring plans in the environmental assessment can be implemented. The recommendations may extend to new laws and regulations, new agencies or agency functions, intersectoral arrangements, management procedures and training, staffing, operation and maintenance training, budgeting, and financial support.

Task 8. Development of a Monitoring Plan. Prepare a detailed plan to monitor the implementation of mitigating measures and the impacts of the project during construction and operation. Include in the plan an estimate of capital and operating costs and a description of other inputs (such as training and institutional strengthening) needed to implement the plan.
Depending upon local conditions and predicted impacts upon communities/individuals, there may be a need for a Resettlement Action Plan.

Task 9. Assist in Inter-Agency Coordination and Public/NGO Participation. Assist in coordinating the environmental assessment with other government agencies, in obtaining the views of local NGO's and affected groups, and in keeping records of meetings and other activities, communications, and comments and their disposition. (The Terms of Reference [TOR] should specify the types of 8 activities; e.g., interagency scoping session environmental briefings for project staff and interagency committees, support to environmental advisory panels, public forum.). Review the authority and capability of institutions at local, provincial/regional, and national levels and recommend steps to strengthen or expand them so that the management or monitoring plans in the environmental assessment are likely to be implemented. The recommendations may extend to new laws and regulations, new agencies or agency functions, intersectoral arrangements, management procedures and training, staffing, operation and maintenance training, budgeting, and financial support.

Relevant material will be provided to affected groups in a timely manner prior to consultation and in a form and language that is understandable and accessible to the groups being consulted. The consultant should maintain a record of the public consultation and the record should indicate: means other than consultations (e.g., surveys) used to seek the views of affected stakeholders; the date and location of the consultation meetings, a list of the attendees and their affiliation and contract address: and summary minutes.
6.
Report. 
The environmental assessment report should be concise and limited to significant environmental issues. The main text should focus on findings, conclusions and recommended actions, supported by summaries of the data collected and citations for any references used in interpreting those data. Detailed or uninterpreted data are not appropriate in the main text and should be presented in appendices or a separate volume. Unpublished documents used in the assessment may not be readily available and should also be assembled in an appendix. Organize the environmental assessment report according to the outline below. (This is the format suggested in OP4.01; the ToR may specify a different one to satisfy national agency requirements as long as the topics required in the Bank’s OP are covered)
· Executive Summary

· Policy, Legal and Administrative Framework
· Description of the Proposed Project
· Baseline Data (Description of the Environment)

· Significant Environmental Impacts
· Analysis of Alternatives
· Environmental Management Plan
· Environmental Management and Training
· Environmental Monitoring Plan
· Inter-Agency Coordination and Public/NGO Participation

· Appendices: List of Environmental Assessment Preparers References Record of Interagency/Forum/Consultation Meetings (This is the format suggested in OD 4.01, Annex B; the TOR may specify a different one to satisfy national agency requirements as long as the topics required in the Bank's directive are covered.)

7.
Consulting Team 
Environmental assessment requires interdisciplinary analysis. The general skills required of an environmental assessment team are: environmental management planning, ecology, hydrology/hydrogeology, air quality analysis, and water quality analysis, geothermal specialists. 
(Identify in this paragraph which specializations ought to be included on the team for the particular project category.)

Note: The team will be required to work closely with specialists undertaking the social analysis and to define arrangements for the final report, especially if the EA and social analysis are to be combined in one report.
8.
Services, Facilities and Materials to be provided by the Client

The ToR should specify what services, facilities and materials will be provided to the Consultant by the World Bank and the Borrower, for example:

· The Project ISDS and draft PAD;

· Relevant background documentation and studies;

· Example ESMFs that demonstrate best practice, especially from the region or country;

· Making all necessary arrangements for facilitating the work of the Consultant and to provide access to government authorities, other Project stakeholders, and Project sites.

10.
Schedule and Deliverables

Specify dates for the consultancy deliverables (e.g. detailed work plan within 2 weeks, interim report within 7 weeks, and final draft report within 10 weeks of contract signature), and the overall duration of the consultancy (e.g. 15 weeks from contract signature).

11.
Technical Proposal Contents

The ToR should require a technical proposal that at least:

· Demonstrates that the Consultant understands the overall scope and nature of the ESMF preparation work, and what will be required to respond satisfactorily to each component of the ToR; 

· Demonstrates that the Consultant and his proposed team have relevant and appropriate experience to carry out all components of the ToR. Detailed curriculum vitae for each team member must be included;

· Describes the overall methodology for carrying out each component of the ToR, including desk and field studies, and data collection and analysis methods; and

· Provides an initial plan of work, outputs, and staff assignments with levels of effort by task.

12.
Budget and Payments

The ToR should indicate if there is a budget ceiling for the consultancy. The ToR should specify the payment schedule (e.g. 10% on contract signature, 10% on delivery of detailed work plan, 40% on delivery of interim report, 30% on delivery of final draft ESMF, 10% on delivery of final ESMF).

9.
Other Information
Include here lists of data sources, project background reports and studies, relevant publications, and other items to which the consultant's attention should be directed.
Annex 3: 
Potential Environmental Impacts and Mitigation Measures of Geothermal Drilling
The degree to which geothermal development affects the environment is, in most cases, proportional to the scale of such development. For example, the environmental impacts associated with low enthalpy projects with direct use are often minimal. Those associated with high enthalpy projects for large-scale electrical generation may be very large.

The ARGeo Program is expected to invest mainly in the exploratory drilling of high enthalpy energy generation projects. Improperly installed wells of open loop systems can be a path for surface water run-off that carries pesticides, fertilizers, organic materials and other contaminants into underlying aquifers. In addition, aquifers can be depleted if the water is not re-injected. The direct use projects are often designed as closed-loop systems where the low- or medium-temperature geothermal fluids are circulated through a heat exchanger or heat pump (or flow naturally around down hole heat exchangers). Antifreeze fluids circulated through closed-loop systems generally pose little to no environmental hazard. 
Mile-or-more-deep wells can be drilled into underground reservoirs to tap steam and very hot water that drive turbines that drive electricity generators. 

Construction

The first perceptible effect on the environment is that of drilling, whether the boreholes are shallow to measure the geothermal gradient in the pre-feasibility exploration phase, or exploratory/production/re-injection wells. Installation of a drilling rig and all the accessory equipment entails the construction of access roads and a drilling pad. These operations will modify the surface morphology of the area and could damage local plants and wildlife. Using advanced directional or slant drilling minimizes that impact. Several wells can be drilled from one pad, so less land is needed for access roads and fluid piping.
Inaccuracies in understanding the local hydrogeology (in particular the relationship between freshwater and geothermal horizons), and poor drilling practices can lead to pollution of underground drinking water aquifers. Blowouts can pollute surface water; blowout preventers should be installed when drilling geothermal wells where high temperatures and pressures are anticipated. 
During drilling or flow tests undesirable gases may be discharged into the atmosphere. 
Generally groundwater pollution can be prevented if the wastewater is disposed of by re-injection, and this approach is usually employed because the water can then potentially be reused once it has been reheated by the earth. It is critical that waste waters be re-injected in a way that ensures groundwater aquifers are not polluted; including ensuring well casings do not have leaks. 
The EIA plan should be developed early in the project and should address the removal and disposal of production facilities in an environmentally sensitive manner, the restoration of the site, and provisions for any ongoing maintenance issues. Where possible, progressive restoration should be implemented. 
The key production and control practices that will lead to compliance with emissions requirements can be summarized as follows:

· Maximize the use of freshwater gel–based mud systems;
· Dispose of drilling mud in a manner that minimizes the impact on the environment, reuse invert (diesel-based) mud;
· Reuse drilling-mud pond decant water;
· Encourage the reuse of produced water for steam generation when steam is used to stimulate reservoir production;
· Minimize gas flaring;
· Scrub sour gases.

· The impact on the environment caused by drilling mostly ends once the geothermal wells are completed.

· Installation of the pipelines that will transport the geothermal fluids and construction of the utilization plants will also affect animal and plant life and the surface morphology. The scenic view will be modified. 
Discharge of wastewaters is also a potential source of chemical pollution. Spent geothermal fluids with high concentrations of chemicals such as boron, fluoride or arsenic should be treated, re-injected into the reservoir, or both. 

The compositions and concentrations of geothermal waters depend on the rock type of the reservoir, the temperature, and the pressure. Systems in sedimentary rocks seem to have higher concentrations than those in volcanic or granitic rocks. Careful control of fluid conditions and residence time is needed to prevent precipitation of Silica in surface equipment. Silica precipitation is delayed in the flow stream until the water reaches a crystallizer or settling pond. There the silica is allowed to settle from the water, and the water is then pumped to an injection well. It is necessary to inject the geothermal water back into the reservoir to maintain the pressure and flow rate at the producing wells. Precipitated silica is removed from the water so that the solid material does not clog the injection well or reservoir. The most soluble of the other species in solution remain in solution and are injected. Other species, which have precipitated, are washed from the silica and injected with the wash water. The removed silica requires disposal, but research is underway to find a commercial use for the silica produced. 

Heavy metals in the discharge are allowed up to natural background levels or may contain concentrations up to the following target guidelines or up to respective national standards, whichever is lower:

Only the lower-temperature geothermal waters that are of drinking-water quality should be allowed to flow into surface waters. All other geothermal applications require that the cooled water be injected back into the reservoir. To protect potable ground waters in shallow aquifers, both the production and injection wells are lined with steel casing pipe and cemented to the surrounding rock. This type of well completion prevents the loss of geothermal water to any freshwater aquifers and confines the injection to the geothermal reservoir. 

Water injection in the hotter geothermal systems does not require any pump pressure at the surface, since the cold injection water drops under the influence of gravity into the less dense, hot water of the reservoir. Cooler geothermal systems or those with rocks of lower permeability will require some pump pressure to inject the water into the reservoir. The effluent should result in a temperature increase of not more than three degrees Celsius. 

The potential impacts of large-scale geothermal development are summarized in the table below.
	Potential Impact
	Potential Effect
	Mitigation/Remediation measures

	Land requirement, impact on assets, and/or impact on livelihood
	· Vegetation loss 

· Soil erosion 

· Landslides 

· Land ownership issues 
	· Prepare Resettlement Action Plan based on Resettlement Policy Framework guidance and standards

· Single drill pads –several wells 

· Re-vegetation programs 

· Adequate land compensation 

	Water-take from streams/waterways for drilling purposes
	· Impact on local watershed 

· Damming and diverting local streams 
	· Take from streams with high flow rates 

· Coincide drilling with rainy season not dry season 

· Build temporary reservoirs 

· Liaise with local farmers to take their usage into account 

	Water-take from reservoir
	· Loss of natural features
· Increase in steaming ground 

· Hydrothermal eruptions 

· Lowering of water table 

· Increase in steam zone 

· Subsidence 

· Saline intrusion 
	· Avoid water-take from outflows 

· Avoid areas where propensity for hydrothermal eruptions (which occur naturally also) 

· Careful sustainable management of resource, balancing recharge with take 

	Waste (brine & condensate) disposal into streams/ waterways during geothermal exploration activities
	· Biological effects 

· Chemical effects 

· Thermal effects 
	· Re-inject all waste fluids 

· Cascaded uses of waste fluids e.g. Fish farms, pools 

	Re-injection
	· Cooling of reservoir 

· Induced seismicity 

· Scaling 
	· Careful planning of re-injection wells outside main reservoir 

· Monitor flow patterns before re-injection e.g. Tracer tests 

· Anti-scale treatment of fluids 

	Drilling effluent disposal into streams/waterways
	· Biological effects 

· Chemical effects 
	· Contain in soakage ponds or in barrels for removal 
· Dilution to acceptable levels

	Air emissions
	· Biological effects 

· Chemical effects 

· Localized slight heating of atmosphere 

· Localized fogging 
	· Effluent treatment and removal of undesirable constituents 

· Minimize emissions by scrubbing H2S and treating other NCGs (Non Condensable Gases) 

	Noise pollution
	· Disturbance to animals and humans 

· Impaired hearing 
	· Muffling of noise e.g. silencers 


 Annex 4: 
Environmental, Health, and Safety Guidelines of the World Bank Group for Geothermal Power Generation
This Annex is an abstract of the Environmental, Health, and Safety (EHS) Guidelines of the World Bank Group for geothermal power generation including geothermal drilling. The ARGeo Program will only finance the exploratory drilling for geothermal power projects.

1.1 Introduction
The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents with general and industry specific examples of Good International Industry Practice (GIIP)
. When one or more members of the World Bank Group are involved in a project, these EHS Guidelines are applied as required by their respective policies and standards. These industry sector EHS guidelines are designed to be used together with the General EHS Guidelines document, which provides guidance to users on common EHS issues potentially applicable to all industry sectors. For complex projects, use of multiple industry-sector guidelines may be necessary. A complete list of industry-sector guidelines can be found at: www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines
The EHS Guidelines contain the performance levels and measures that are generally considered to be achievable in new facilities by existing technology at reasonable costs. Application of the EHS Guidelines to existing facilities may involve the establishment of site-specific targets, with an appropriate timetable for achieving them.

The applicability of the EHS Guidelines should be tailored to the hazards and risks established for each project on the basis of the results of an environmental assessment in which site specific variables, such as host country context, assimilative capacity of the environment, and other project factors, are taken into account. The applicability of specific technical recommendations should be based on the professional opinion of qualified and experienced persons. When host country regulations differ from the levels and measures presented in the EHS Guidelines, projects are expected to achieve whichever is more stringent. If less stringent levels or measures than those provided in these EHS Guidelines are appropriate, in view of specific project circumstances, a full and detailed justification for any proposed alternatives is needed as part of the site-specific environmental assessment. This justification should demonstrate that the choice for any alternate performance levels is protective of human health and the environment.
1.2 Applicability

These EHS guidelines apply to geothermal power generation. A general description of geothermal power generation activities is provided in Annex A of this document. Please see the EHS Guidelines for Electric Power Transmission and Distribution for discussion of related transmission and distribution issues.

This document is organized according to the following sections:

Section 2.3 — Industry-Specific Impacts and Management

Section 2.4 — Performance Indicators and Monitoring

Annex A — General Description of Industry Activities
1.3 Industry-Specific Impacts and Management

The following section provides a summary of EHS issues associated with geothermal power generation, along with recommendations for their management. Recommendations for the management of EHS issues common to most large industrial facilities during the construction and decommissioning phases are provided in the General EHS Guidelines.
1.3.1 Environment

Environmental issues that may occur during geothermal power generation projects, include the following
:

· Effluents

· Air emissions

· Solid waste

· Well blowouts and pipeline failures

· Water consumption and extraction

Effluents

Drilling Fluids and Cuttings

Steam production and re-injection wells may be installed during exploration, development, and operational activities. Drilling fluids employed during drilling activities may be water- or oil-based, and may contain chemical additives to assist in controlling pressure differentials in the drill hole and to act against viscosity breakdown. Cuttings from oil-based mud are of particular concern due to the content of oil-related contaminants and may necessitate special on-site or off-site treatment and disposal. 
Recommendations for the management of drill cuttings and fluids include:

· Recovery and storage of oil-based drilling fluids and cuttings in dedicated storage tanks or sumps, lined with an impervious membrane, prior to treatment (e.g. washing), recycling, and / or final treatment and disposal;
· Reuse of drilling fluid, where feasible;
· Removal of tanks or sumps to avoid the present or future release of oil-related materials into soil and water resources and treatment / disposal of contents as a hazardous on non-hazardous waste depending on its characteristics (see General EHS Guidelines);
· Disposal of water-based drilling fluids into the bore hole following toxicity assessment. Water-based cuttings are typically reused if they are non-toxic (e.g. as construction fill) or disposed of in a landfill facility;
· During acid treatment of wells, use of leak-proof well casings to a depth appropriate to the geological formation in order to avoid leakage of acidic fluids to groundwater.

Spent Geothermal Fluids

Spent geothermal fluids consist of the reject water from steam separators (rejected water is water that initially accompanies the steam from the geothermal reservoir), and condensate derived from spent steam condensation following power generation.

Facilities that use water cooling towers in an evaporative process typically direct geothermal condensate into the cooling cycle. Geothermal condensate may be characterized by high temperature, low pH, and heavy metals content. Reject waters from the separators are often pH neutral and may contain heavy metals.
 Formation steam and water quality varies depending on the characteristics of the geothermal resource.

Recommended management of geothermal fluids includes the following:

· Carefully evaluating potential environmental impacts of geothermal fluid discharges depending on the selected cooling system
;
· If facilities do not re-inject all geothermal fluids underground, effluent discharge quality should be consistent with the receiving water body use as described in the General EHS Guidelines. This may include adjusting effluent temperature according to local regulations or a site-specific standard based on potential impacts to the receiving water body. If elevated heavy metal concentrations are found in geothermal fluids, due diligence has to be exercised for their discharge into natural water bodies which may necessitate construction and operation of complex and costly treatment facilities;
· Where reinjection is the selected alternative, potential for contamination of groundwater should be minimized by installation of leak-proof well casings in the injection wells to a depth to the geological formation hosting the geothermal reservoir;

· Opportunities for reuse of reject geothermal fluids should be considered, including:

· Use of binary power generation technology;

· Use in downstream industrial processes if reject water quality (including levels of total and dissolved heavy metals) is consistent with the quality requirements of the intended use. Examples of downstream uses include heating applications such as greenhouses, aquaculture, space heating, food / fruit processing, and recreational use for hotels / spas, among others.
· Final discharge of used fluids according to the treatment and discharge requirements of the applicable activity, if any, and consistent with the receiving water body use, as discussed in the General EHS Guidelines.

Air Emissions

Geothermal power plant emissions are negligible compared to those of fossil fuel combustion-based power plants.
 Hydrogen sulfide and mercury are the main potential air pollutants associated with geothermal power generation employing flash or dry steam technologies. Carbon dioxide is present in the steam although its emission is also considered negligible compared to fossil fuel combustion sources. The presence and concentration of potential air pollutants may vary depending on the characteristics of the geothermal resource. 
Emissions may occur during well drilling and flow testing activities, and via the open contact condenser / cooling tower systems unless pumped out of the condenser and re-injected into the reservoir along with reject geothermal fluids. Well-field and plant-site vent mufflers can also be potential sources of hydrogen sulfide emissions, primarily during upset operating conditions when venting is required. Binary and combined flash / binary technologies (with non-contact condensing technology) have close to zero emissions of hydrogen sulfide or mercury to the atmosphere because of reinjection of all geothermal fluids and gases.

Recommended methods for the management of air emissions include the following:

· Considering technological options that include total or partial re-injection of gases with geothermal fluids within the context of potential environmental impacts from alternative generating technologies together with other primary factors, such as the fit of the technology to the geologic resource and economic considerations (e.g. capital and operation / maintenance costs); 

· When total re-injection is not feasible, venting of hydrogen sulfide and non-condensable volatile mercury if, based on an assessment of potential impact to ambient concentrations, pollutant levels will not exceed applicable safety and health standards;
· If necessary, use of abatement systems to remove hydrogen sulfide and mercury emissions from noncondensable gases. Examples of hydrogen sulfide controls can include wet or dry scrubber systems or a liquid phase reduction / oxidation system, while mercury emissions controls may include gas stream condensation with further separation or adsorption methods;

Solid Waste

Geothermal technologies do not produce a substantial amount of solid waste. Sulfur, silica, and carbonate precipitates are typically collected from cooling towers, air scrubber systems, turbines, and steam separators. This sludge may be classified as hazardous depending on the concentration and potential for leaching of silica compounds, chlorides, arsenic, mercury, vanadium, nickel, and other heavy metals. 
Recommended management of hazardous waste is described in the General EHS Guidelines and involves proper on-site storage and containment before final treatment and disposal at an appropriate waste facility. If the sludge is of acceptable quality without significant leachable metals content (i.e. is a nonhazardous waste), on-site or off-site reuse as backfill may be considered as a potential disposal option. Recoverable solids such as sulfur cake should be recycled by third parties to the extent feasible
. The disposal pathways will have to be determined initially by appropriate chemical analyses of the precipitates, which should be periodically (e. g. annually) repeated to accommodate for potential geochemical variations and resulting impacts on waste quality.

Well Blowouts and Pipeline Failures

Although very rare, well blowouts and pipeline failures may occur during well drilling or facility operations. Such failures can result in the release of toxic drilling additives and fluids, as well as hydrogen sulfide gases from underground formations. Pipeline ruptures may also result in the surface release of geothermal fluids and steam containing heavy metals, acids, mineral deposits, and other pollutants.

Recommended pollution prevention and control methods to address well blowouts and pipeline ruptures include:

· Regular maintenance of wellheads and geothermal fluid pipelines, including corrosion control and inspection; pressure monitoring; and use of blowout prevention equipment such as shutoff valves; and

· Design of emergency response for well blowout and pipeline rupture, including measures for containment of geothermal fluid spills
.

· Planning for emergency response is further discussed in the General EHS Guidelines.

Water Consumption and Extraction

Surface water extraction is necessary for a variety of geothermal power generation activities, including well drilling, injectivity testing of subsurface formations and for use in cooling systems. Surface water used for non-contact single pass cooling is typically returned to the source with some increase in heat content, but no overall change in water quality. 
The following management measures are recommended to conserve water sources used to support geothermal power generation activities:

· Assessing hydrological records for short and long-term variability of streams serving as source water, and ensuring critical flows are maintained during low flow periods so as to not obstruct passage of fish or negatively impact aquatic biota;

· Monitoring temperature differential of effluent and receiving water bodies to comply with local regulations respecting thermal discharge or, in the absence of such regulations, as previously noted in this document.

1.3.2 Occupational Health and Safety

Occupational health and safety issues during the construction and decommissioning of geothermal power generation projects are common to those of other industrial facilities and their prevention and control are discussed in the General EHS Guidelines.

Specific health and safety issues in geothermal power projects include the potential for exposure to:

· Geothermal gases

· Confined spaces

· Heat

· Noise

Geothermal Gases

Occupational exposure to geothermal gases, mainly hydrogen sulfide gas, may occur during non-routine release of geothermal fluids (for example, pipeline failures) and maintenance work in confined spaces such as pipelines, turbines, and condensers. The significance of the hydrogen sulfide hazard may vary depending on the location and geological formation particular to the facility.

Where there is a potential for exposure to hazardous levels of hydrogen sulfide, geothermal power facilities should consider the following management measures:

· Installation of hydrogen sulfide monitoring and warning systems. The number and location of monitors should be determined based on an assessment of plant locations prone to hydrogen sulfide emission and occupational exposure;

· Development of a contingency plan for hydrogen sulfide release events, including all necessary aspects from evacuation to resumption of normal operations;

· Provision of facility emergency response teams, and workers in locations with high risk of exposure, with personal hydrogen sulfide monitors, self-contained breathing apparatus and emergency oxygen supplies, and training in their safe and effective use;

· Provision of adequate ventilation of occupied buildings to avoid accumulation of hydrogen sulfide gas;

· Development and implementation of a confined space entry program for areas designated as ‘Confined Spaces’ (see below);

· Providing workers with a fact sheet or other readily available information about the chemical composition of liquid and gaseous phases with an explanation of potential implications for human health and safety.

Confined Spaces

Confined space hazards in this and any other industry sector are potentially fatal. Confined space entry by workers and the potential for accidents may vary among geothermal facilities depending on design, on-site equipment, and presence of groundwater or geothermal fluids. Specific and unique areas for confined space entry may include the turbine, condenser, and cooling water tower (during maintenance activities), monitoring equipment sheds (during sampling), and the well hole “cellar” (a subsurface depression created for drilling purposes). Geothermal power facilities should develop and implement confined space entry procedures as described in the General EHS Guidelines.

Heat

Occupational exposure to heat occurs during construction activities, and during operation and maintenance of pipes, wells, and related hot equipment. Non-routine exposures include potential blowout accidents during drilling as well as malfunctions of the steam containments and transport installations.

Recommended prevention and control measures to address heat exposure include:

· Reducing the time required for work in elevated temperature environments and ensuring access to drinking water;

· Shielding surfaces where workers come in close contact with hot equipment, including generating equipment, pipes etc.;

· Use of personal protective equipment (PPE) as appropriate, including insulated gloves and shoes;

· Implementing appropriate safety procedures during the exploratory drilling process.

Noise

Noise sources in geothermal facilities are mainly related to well drilling, steam flashing and venting. Other sources include equipment related to pumping facilities, turbines, and temporary pipe flushing activities. Temporary noise levels may exceed 100 dBA during certain drilling and steam venting activities. Noise abatement technology includes the use of rock mufflers, sound insulation, and barriers during drilling, in addition to silencers on equipment in the steam processing facility. 
Further recommendations for the management of occupational noise and vibration, such as the use of appropriate PPE, are discussed in the General EHS Guidelines.

1.3.3 Community Health and Safety

Community health and safety issues during the construction and decommissioning of geothermal power generation plants are common to those of most large industrial facilities, and are discussed in the General EHS Guidelines. 
Community health and safety issues during the operation of geothermal power generation plants include:

· Exposure to hydrogen sulfide gas

· Infrastructure safety

· Impacts on water resources

Hydrogen Sulfide

In addition to the prevention and control of emissions and exposure to hydrogen sulfide gas described in the environmental and occupational health and safety sections above, the potential for exposures to members of the community should be carefully considered during the planning process and the necessary precautions implemented. 
Where the potential for community exposure is significant, examples of mitigation measures include:

· Siting of potential significant emissions sources with consideration of hydrogen sulfide gas exposure to nearby communities (considering key environmental factors such as proximity, morphology and prevailing wind directions);
· Installation of a hydrogen sulfide gas monitoring network with the number and location of monitoring stations determined through air dispersion modeling, taking into account the location of emissions sources and areas of community use and habitation;
· Continuous operation of the hydrogen sulfide gas monitoring systems to facilitate early detection and warning;

· Emergency planning involving community input to allow for effective response to monitoring system warnings.

Infrastructure Safety

Communities may be exposed to physical hazards associated with the wells and related pipeline networks. Hazards may result from contact with hot components, equipment failure, or the presence of active and abandoned well infrastructure which may generate confined space or falling hazards. 
Recommended management techniques to mitigate these impacts include:

· Placement of access deterrents, such as fences and warning signs, to prevent access and warn of existing hazards;
· Minimizing the length of necessary pipeline systems;

· Consideration of the feasibility of subsurface pipelines or heat shields to prevent public contact with hot geothermal pipelines;

· Managing closure of infrastructure such as pipelines and access roads, including: cleaning, disassembly, and removal of equipment; analysis of soil quality with cleanup where warranted; re-vegetation of site and blockade; and reclamation of access roads where necessary;

· Managing closure of well heads including sealing well with cement, removing the well head, and backfilling depression around the well head, as necessary.

Impacts on Water Resources

The extraction, reinjection, and discharge of geothermal fluids may affect the quality and quantity of surface and groundwater resources. Examples of specific impacts include the inadvertent introduction of geothermal fluids into shallower productive aquifers during extraction and reinjection activities or a reduction in the flow of hot thermal springs due to withdrawal activities.

Recommended measures to prevent and control these impacts include:

· Elaboration of a comprehensive geological and hydrogeological model including overall geological, structural and tectonic architecture, reservoir size, boundaries, geotechnical and hydraulic host rock properties;

· Completion of a hydrogeologic and water balance assessment during the project planning stage to identify hydraulic interconnections between the geothermal extraction and reinjection points and any sources of potable water or surface water features;

· Isolation of steam producing sources from shallower hydrologic formations which may be used as sources of potable water through careful site selection and properly designed and installed well casing systems;

· Avoiding negative impacts on surface water by introducing strict discharge criteria and appropriate means to bring water quality and temperature to acceptable standards.

1.4 Performance Indicators and Monitoring

1.4.1 Environment

Emissions and Effluent Guidelines

Emissions

Minor air emissions of hydrogen sulfide, mercury vapor, and sulfur dioxide may arise as fugitive emissions from the cooling tower if the condensation process involves direct contact of steam with cooling water. Guideline values for process emissions and effluents in this sector are indicative of good international industry practice as reflected in relevant standards of countries with recognized regulatory frameworks. Although geothermal energy projects do not normally generate significant point source emissions during construction and operations, hydrogen sulfide emissions, or other types of emissions, should not result in ambient concentrations above nationally established air quality standards or, in their absence, internationally recognized guidelines.

Effluents

Spent geothermal fluids are typically re-injected to the host rock formation, resulting in minor effluent volumes involving reject waters. Potential contaminants in geothermal effluents will vary according to the mineralogy of the host geological formation, temperature of the geothermal water, and site-specific facility processes. If spent geothermal fluids are not re-injected, effluents should meet site-specific discharge levels for surface water as discussed in the General EHS Guidelines.

Environmental Monitoring

Environmental monitoring programs for this sector should be implemented to address all activities that have been identified to have potentially significant impacts on the environment, during normal operations and upset conditions. Environmental monitoring activities should be based on direct or indirect indicators of emissions, effluents, and resource use applicable to the particular project.
Monitoring frequency should be sufficient to provide representative data for the parameter being monitored. Monitoring should be conducted by trained individuals following monitoring and record-keeping procedures and using properly calibrated and maintained equipment. Monitoring data should be analyzed and reviewed at regular intervals and compared with the operating standards so that any necessary corrective actions can be taken. Additional guidance on applicable sampling and analytical methods for emissions and effluents is provided in the General EHS Guidelines.

1.4.2 Occupational Health and Safety

Occupational Health and Safety Guidelines

Occupational health and safety performance should be evaluated against internationally published exposure guidelines, of which examples include the Threshold Limit Value (TLV®) occupational exposure guidelines and Biological Exposure Indices (BEIs®) published by American Conference of

Governmental Industrial Hygienists (ACGIH),
 the Pocket Guide to Chemical Hazards published by the United States National Institute for Occupational Health and Safety (NIOSH),
 Permissible Exposure Limits (PELs) published by the Occupational Safety and Health Administration of the United States (OSHA),
 Indicative Occupational Exposure Limit Values published by European Union member states,
 or other similar sources.

Accident and Fatality Rates

Projects should try to reduce the number of accidents among project workers (whether directly employed or subcontracted) to a rate of zero, especially accidents that could result in lost work time, different levels of disability, or even fatalities. Facility rates may be benchmarked against the performance of facilities in this sector in developed countries through consultation with published sources (e.g. US Bureau of Labor Statistics and UK Health and Safety Executive)
.

Occupational Health and Safety Monitoring

The working environment should be occupational hazards relevant to the specific project. Monitoring should be designed and implemented by accredited professionals
 as part of an occupational health and safety monitoring program. Facilities should also maintain a record of occupational accidents and diseases and dangerous occurrences and accidents. Additional guidance on occupational health and safety monitoring programs is provided in the General EHS Guidelines.

1.5  Annex: General Description of Industry Activities

Geothermal power generation involves harnessing high temperature, underground reservoirs of geothermal waters or steam, and converting the thermal energy to electricity. Geothermal power generation plants are typically located adjacent to sources of thermal energy to reduce heat losses from transportation. Longer distances for power transmission and distribution can be accommodated by appropriately sized power lines. Geothermal power plants typically require 0.5 to 3.5 hectares of land per megawatt (MW). Integrated geothermal developments provide power generation and may use residual heat from the rejected geothermal fluid in a variety of potential downstream industries, such as greenhouses, aquaculture, space heating, food / fruit processing, recreational hotel / spa use, among others. 

The basic components of geothermal power generation facilities include wells to access steam and superheated groundwater, steam turbines, generators, condensers, cooling towers, reinjection pumps, and electrical grid interconnection equipment. 

Geothermal energy projects involves three major stages, including exploration and reservoir evaluation, production field development, and power plant construction. Exploration and reservoir evaluation activities include geological, geophysical, and drilling surveys for exploratory drilling and reservoir testing.

Production field development involves drilling steam or hot water production wells and re-injection wells and processing of the reservoir output for use in the power plant. Drilling will continue throughout the life of the project, as production and injection wells need to be periodically updated to support power generation requirements.

Superheated geothermal fluids typically contain a number of dissolved metals and gases. Wastewater effluents and gases are typically re-injected into the reservoir or its periphery to minimize the potential for groundwater contamination.

Construction of settling / cooling ponds with lagoon covers to capture and scrub gases is sometimes necessary for circumstances in which the reinjection of wastewater fluids and gases is not possible.

Depending on the design of the facility, cooling towers may use geothermal fluids or borrow from surface water sources for circulation. Hazardous solid waste may be generated from the sulfur precipitates within the condensate and should be removed and properly stored on site before disposal.

There are two major types of geothermal resources: dry steam and hot water
. In dry steam resources, the output of the producing wells is a dry steam which can be used directly to run the turbine-generators while in hot water resources, the well discharge is high-temperature (>180 °C) water. For water resources under 180°C, power generation is possible using a binary cycle system involving the use of a secondary fluid, as explained below.

Annex 5: 
Resettlement Action Plan
A Resettlement Action Plan (RAP) should include, at a minimum, the elements outlined below. However, where impacts on the affected population are minor or fewer than 200 people are impacted, an abbreviated resettlement plan may be agreed with the recipient. 

When preparing a RAP refer to Resettlement Policy Framework, separate document prepared for this project, which provides guidance and standards for preparing a RAP.

1. Introduction and Resettlement Activities
Describe the subproject and its location. Identify the executing agency and person(s) responsible for preparing the RAP, along with their qualifications.

Describe the subproject activities that will cause impacts and efforts made to reduce the number of people affected. Describe the site and the services currently available (schools, houses of worship, public transportation, health posts, markets etc) and their distance from the site.

2. Legal Framework

Provide a brief review of local laws, regulations and procedures on land acquisition, resettlement, land valuation, land rights, and compensation. Where gaps exist between local laws and World Bank policy, describe the ways to bridge these gaps.

3. Survey of Affected Properties, Families and/or Businesses

Collect data to complete Tables 1, 2, and 3 below.

Include additional information on dwelling value, willingness to be impacted, consultation meetings, etc.

Identify eligibility criteria for receiving compensation. This includes establishing a cut-off date after which point those who encroach into the area will not be eligible for compensation.
4. Impacts Caused by Project Activities
Provide the necessary level of detail to capture the extent of the impact on people and property. At a minimum complete Tables 4a and 4b.

5. Proposed Assistance to Resettled Families

Provide a detailed description of the types of assistance (e.g., compensation, resettlement to new housing, assistance for relocation) to be provided to impacted persons. Also describe the terms of agreement with impacted persons and the willingness of impacted persons to work with the discussed assistance and timetable. In addition:

· Describe how efforts will be made to restore or enhance incomes;

· Describe how special attention will be given to people who are aged, invalids, single mothers or other vulnerable groups in need of special assistance;

· Describe how access to services will be restored or enhanced;

· Show how families or community groups will be preserved;

· Describe measures to re-establish socioeconomic networks; and

· Describe possible impacts on host groups and measures taken to avoid rejection or other negative reactions.

Using Table 5 below, identify the solutions agreed to with each oustee.

6. Responsible Agency

Provide the name of the entity that will be responsible for monitoring and implementation of activities involved in implementing the RAP.

7. Source of Budget and Cost Estimate

Include the cost of land, housing, assets, moving costs, administrative costs, moving allowances, and settle-in allowances.

8. Resettlement Schedule

Describe the resettlement schedule, including the activities involved, dates, and budget, along with pertinent comments. Include any follow up activities to assess whether impacted persons have been able to reestablish their livelihoods/living situation. This schedule should be tailored to correspond to the schedule for design and construction of the civil works, and should be presented as in Table 6 below:

9. 

Monitoring/Follow up Activities

Describe how the responsible agency will monitor and follow up the implementation of the Plan and address activities required to achieve the goals of the Plan.

10. 

Evaluation

Describe how evaluation of the Plan will be conducted. No later than 6-12 months after the project impact date, the responsible agency should make reasonable efforts to locate and follow up on the impacted persons to determine if they have been able to reestablish their livelihoods and living situation. If this is not the case for any or all of the persons impacted, further assistance should be provided by the responsible agency.

Abbreviated Resettlement Plan

An abbreviated resettlement plan covers the following minimum elements:

a.) Census survey of impacted persons and valuation of assets;

b.) Description of compensation and other resettlement assistance to be provided;

c.) Consultation with impacted people about acceptable alternatives;

d.) Institutional responsibility for implementation and procedures for grievance redress;

e.) Arrangements for monitoring and implementation; and

f.) Timetable and Budget.

Table 1: Property (Goods and Assets Affected)

	Household number1
	Business number2
	Name of household head or business owner
	Plot area


	Description of houses and constructions
	Uses of the property (housing, economic activity, other)
	Level of impact (total, partial, minimum)3
	Tenure status (titled owner, owner without documents, tenant, sharecropper, etc.)
	Employment status of all adults
	Comments

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


1 Households should be defined as commensal units i.e. people who eat out of the same pot.

2 Business should be defined as any economic activity.

3 “Partial” in cases where family/business can develop activities involving listed goods and assets; “Total” where activities cannot be developed as a result of displacement.

4 If they are not owners, include the name and address of the owner.

Table 2: Socioeconomic Characteristics of Families

	Household number1
	Name of household head 
	No. of persons in household


	No. of children <13 years of age
	No. of adults +60 years of age
	No. of students
	Sources of income
	Place of work or study and distances
	Means of transport to place of study/workplace
	Comments

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 3: Socioeconomic Characteristics of Business

	Business number
	Name of business owner 
	Age of business owner


	Type of activity
	No. of employees
	Monthly income average
	Destination of production
	Place of selling
	Duration of existence of business in affected location
	Comments

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 4a: Impacts Caused by Displacement (Households)

	Household Number
	Loss of land
	Loss of house or other structures
	Loss or decrease of income
	Loss or difficulty of access to educational services
	Loss of access to health services
	Loss of access to public services
	Loss of social networks
	Comments

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Table 4b: Impacts Caused by Displacement (Businesses)

	Business Number
	Loss of land
	Loss of Business place
	Loss or decrease of income
	Loss of economic networks
	Comments

	
	
	
	
	
	

	
	
	
	
	
	



Table 5:  Agreed Solutions

	Household or business number
	Resettlement Solution
	Comments

	
	
	

	
	
	


Table 6: Resettlement Schedule

	Activities
	Dates
	Budget
	Comments

	Planning of census and surveys
	
	
	

	Information to people affected
	
	
	

	Conduct census and socioeconomic survey
	
	
	

	Analysis of data and identification of impacts
	
	
	

	Definition of assistance measures
	
	
	

	Relocation/assistance
	
	
	

	Follow-up Visit by Responsible Agency
	
	
	


Annex 6: 
Indigeneous Peoples Plan
An Indigenous Peoples Plan (IPP) is needed whenever a proposed subproject might adversely affect an indigenous people (IP), and where an indigenous people can receive culturally compatible social and economic benefits from a subproject.
1. Objectives of an IPP:

An IPP demonstrates how IPs have been fully included in subproject planning, and how they will be included in subproject implementation. As needed, an IPP includes specific measures and approaches that will be taken to mitigate adverse impacts and ensure that IPs benefit from a subproject. A subproject negatively affecting an indigenous people must be appropriately redesigned to mitigate negative effects, or include an acceptable compensation plan; compensation cannot be a substitute for efforts to avoid or mitigate negative effects a subproject may have. The IPP forms a basis for subproject implementation, and for monitoring and evaluation of how the subproject deals with indigenous people issues. Specific components or provisions of the plan must be included in the subproject design, and the plan should address questions of sustainability of the proposed subproject as well as questions of its implementation.

2. Qualifications:

The person or group preparing an IPP needs to have demonstrated expertise in:

· Design, implementation, monitoring, and evaluation of physical development projects in developing countries, including their social, cultural and economic aspects;

· Specific knowledge and understanding of the indigenous people that may be affected by the subproject; and

· Community facilitation, conflict resolution and communications skills.

3. Scope of Work:

The following key issues need to be given significant attention in preparing an IPP:

· The legal recognition of ancestral domain and the traditional rights of indigenous peoples over land and resources;

· The recognized legitimacy of the indigenous social and legal institutions of indigenous peoples; and

· Recognition of the right of indigenous peoples to direct the course of their own development and change.

An IPP must take into full account the desires and preferred options of indigenous people affected by a subproject. Important aspects of IPP preparation include:

· There must be adequate lead time and arrangements for extending follow-up, especially in dealing with indigenous people in remote or neglected areas where little previous experience is available.

· It must be based on the informed participation of the indigenous people themselves. Thus, identifying local preferences through direct consultation and incorporating indigenous knowledge into subproject approaches are essential for subprojects that affect an indigenous people and their rights to natural and economic resources. To ensure this approach is effective, the early use of experienced specialists to advice on subproject preparation is important.

· The process of preparing an IPP should include capacity building for indigenous people communities and organizations to facilitate and support their effective participation in the subproject development processes.

· Studies should make all efforts to anticipate adverse trends likely to be induced by the subproject and develop the means to avoid or mitigate harm, and, if necessary, compensate for adverse effects.

· Existing institutions, local organizations, and non-government organizations with responsibilities or expertise in matters relating to indigenous peoples must be consulted and, if appropriate, involved.

· Local patterns of social organization, cultural or religious belief, and ancestral territory and resource use need to be taken into account.

· Subproject activities should support viable and sustainable production systems that are well adapted to the needs, local environment and environment of indigenous peoples, and should help production systems under stress to attain sustainable levels. 

· The plan should avoid creating or aggravating the dependency of indigenous people on a subproject, and instead promote self-reliance among these people.

Annex 7: 
Rural Roads

1. Scope of Projects

Rural roads can have substantial economic and social benefits. They can also have significant negative and long-term impacts. Many of these impacts can be avoided or minimized through careful and comprehensive planning and design. Roads that involve relocation of existing routes, or new access into previously inaccessible areas, can create particularly difficult impacts on communities and land use, both directly and indirectly. Indirect impacts include the economic, social and environmental effects, whether planned or spontaneous, induced by the improved access and lower transportation costs a road creates. Such new roads and relocations are large projects beyond the scope of this resources sheet.

CIDA-supported rural roads generally involve upgrading existing roads or tracks to improve access to markets, or to services such as health care or schools. They are usually built with local labor, are unpaved, and are narrower and can have tighter curves and steeper grades than highways. They may be all-weather or seasonal, and often include fords or ferries rather than bridges. Close management of construction work is important to avoiding most construction impacts. Adequate road maintenance is essential to avoid environmental problems, and is often inadequate due to lack of funds or well-trained personnel.

The most important direct impact of rural roads is typically erosion -- during construction and then operation. Because traffic intensity is low, air and water pollution and noise are generally not significant problems.  Indirect impacts need to be considered, but are unlikely to be as significant as those caused by new roads or relocations. 

2. Environmental Concerns
2.1 Human Environment

· Human settlements near the road

· Existing land uses (e.g. agriculture, grazing, forestry, recreation)

· Sites of cultural, religious or historical importance

· Sensitivity of local people to:

· Induced development and resource exploitation along the road

· Public health consequences during construction and use of the road (e.g. STDs, TB)

· Capacity of local public infrastructure and services to support increased traffic, travelers and induced development
· Security of local and traditional livelihoods, and cash income generation
2.2 Natural Environment
· Protected areas (e.g. nature reserves, parks)

· Areas supporting: 

· Critical habitats for rare or ecologically important species, or significant biodiversity (e.g. wetlands)

· Commercially or domestically important species (e.g. fish, locally hunted wildlife)

· Wilderness areas (habitats for indigenous animal species)

· Soil structure, stability, susceptibility to erosion

· Surface water quality (e.g. rivers, ponds)

	Potential Environmental Effects
	
	Mitigation Measures

	Human Environment
	
	

	· Negative social and economic effects on local people and communities, such as:

· Unplanned commercial development

· Demand for local public infrastructure and services increases beyond existing capacities 

· Disruption of traditional lifestyles

· Induced population movements and natural resource exploitation activities, due to improved access (e.g. conversion of forest to pasture, or of sustainable land use to unsustainable, short-cycle cropping; illegal or unsustainable hunting)
	
	· Work with affected communities to anticipate and plan for enhanced access to and demand on local public infrastructure and services 

· Provide project funds to strengthen local public infrastructure and services (e.g. health clinics, markets, schools)

· Avoid creating congested and unsafe road conditions at intersections, and in villages and towns

	2.1.  Human Health
	
	

	· Social disruption during construction (e.g. enhanced transmission of STDs and TB)

· Creation of stagnant water in construction borrow pits and quarries, and on road sides, that breed disease carriers

· Health risks during road use due to herbicides used to control road-side weeds
	
	· Comprehensive community participation in construction planning and management

· Education on avoiding communicable diseases

· Assess ecology of disease carriers in road corridor, and employ suitable mitigation measures (e.g. proper drainage of construction areas and road sides, effective road maintenance)

· Minimize use of road-side herbicides

	Soil and Vegetation
	
	

	· Loss of natural areas, important habitats, biodiversity

· Landslides, slumps and slips

· Increased soil erosion leading to sediment in runoff and, possibly, gully formation from:

· Construction activities such as grading, excavations, and borrowing/quarrying

· Inadequate design of culverts and drainage controls

· Inadequate maintenance of road surface, ditches, borrow/quarry sites, and drainage and erosion control measures


	
	· Avoid infringing on:

· Protected natural sites and wilderness areas

· Critical habitats or areas with significant biodiversity (e.g. wetlands)

· Avoid:

· Areas of soil, slope or geological instability

· Unstable river crossing sites

· Design:

· Use surface drainage controls and mulch on vulnerable surfaces and slopes

· Size and locate roadside drainage and culverts to handle maximum anticipated flows 

· Line receiving surfaces with stones or concrete

· Locate and design borrow/quarry sites for erosion control during road construction and future maintenance operations

· Construction:

· Limit earth movement and soil exposure to the dry season

· Balance cut and fill for minimum deposition of earth

· Provide sedimentation basins

· Resurface and revegetate exposed surfaces

· Ensure proper and timely maintenance of erosion control and drainage measures along the road and at borrow/quarry sites

	2.2.  Surface and Groundwater
	
	

	· Disruption of natural surface and subsoil drainage patterns, especially in flood-prone or wetland areas 

· Increased runoff from road surface

· Contamination by spills oil, fuels and lubricants from construction equipment
	
	· Minimize soil compaction and time that soil surfaces are exposed

· Provide adequate surface drainage control for both construction and operation
· Size and place culverts and bridges correctly
· Collect and recycle used lubricants

· Establish measures to avoid accidental spills, and contain them if they do happen

	Aquatic Environments
	
	

	· Soil erosion leading to:

· Increase in the turbidity of surface water courses
· Temporary or permanent covering of riverbed organisms and habitats

· Watercourse and drainage blockages at culverts and bridges

· Erosion of embankments and roadside slopes


	
	· Follow Soil and Vegetation and Surface and Groundwater mitigation measures above 

· Install culverts and bridges in dry season

· Ensure adequate maintenance of:

· Culverts and bridges

· Roadside slopes, drainage control measures and vegetation

· Road surface

	2.3. Animals and Wildlife
	
	

	· Blocked animal and wildlife movements

· Animal/wildlife road kills
	
	· Avoid fencing across known animal and wildlife movement routes

· Animal/wildlife crossing warnings, nighttime speed limitations or perhaps closures


	Environmental Standards
	
	Environmental Quality Indicators

	· National legislation on protected areas (natural, cultural and built environments)

· International environmental protection conventions (e.g. heritage, wetlands)

· National water quality standards and controls

· Health and safety standards for road construction and use


	
	Pollution

Concentrations of suspended sediments in surface waters

Environmental Health

Degree of biodiversity (numbers of plant, fish, animal and bird species) in road vicinities

Extent of critical habitats

Human Wellbeing

Occurrence of illness or disease

Frequency of traffic accidents involving vehicles or pedestrians

Poverty levels


Sources:

EC Sectoral Environmental Assessment Sourcebook (1993)

World Bank EA Sourcebook, Volume II (1991)

CIDA Handbook on EA of NGO Programs and Projects, Rural Roads Checklist (1997)

USAID Environmental Guidelines for Small-Scale Activities in Africa, 2nd Edition (Draft) (2001)

Annex 8: 
Geothermal Energy and EA Policies of Djibouti 
1.1 Environmental Assessment Requirements and Regulations (Reykjavik Energy Invest, 2008)
1.1.1 Legal framework 

The Republic of Djibouti has entered into force the following relevant international agreements applicable in environmental terms and to the proposed project: 

a.) Convention on Biological Diversity (CBD). 

b.) The Ramsar Convention on Wetlands. 

c.) The United Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol. 

d.) United Nations Convention to Combat Desertification. 
The following national legal framework of the Republic of Djibouti has governed the conduct of the assessment for the proposed project: 

a.) Law no. 106/AN/00/4L on the Environment. 

b.) Decree no. 2001-0011/PR/MHUEAT on Environmental Impact Assessment. 

c.) Law no. 45/AN/04/5L on Protected Areas on Land and in the Ocean. 

d.) Law no. 66/AN/94/3L the Mining Code. 

e.) Decree no. 2004-0092/PR/MHUEAT Creation of National Commission on Sustainable Development (CNDD). 

Property right: 

An exclusive property right of the state concerning all resources contained in the ground, the land and maritime subsoil whose management and implementation are assured by the government (Article 2 in the Law no. 66/AN/94/3L). 

Conservation: 

a.) In the Strategy and National Action Program on Biological Diversity (Republic of Djibouti, 2000) the Lake Assal zone is classified amongst sites presenting an interest for its biodiversity and exceptional landscapes (Tecsult International Limited and SAJE Montreal Centre, 2003). 

b.) According to the article 1 and 7 in the law no. 45/AN/04/5L, Lake Assal is protected and the area of the protected land and the management arrangements will be stipulated in a regulation. 

c.) The extent of the protected area at Lake Assal had not been stipulated in a regulation, but it is expected that the lake itself and the salt shores would be protected. 

d.) According to article 6 in the law no. 45/AN/04/5L the municipalities take an active part in management of the protected areas in Djibouti. 

1.1.2 Responsible authority 

The Ministry of Housing, Urban Development, Environment and Land Use Planning (MHUEAT) is in charge of environmental issues. According to article 5 in the decree no. 2001-011/PR/MHUEAT the Minister for the Environment grants a development permit. The implementation of the national policy for the protection of the environment and for a sustainable development of the country is under the responsibility of the Prime Minister. A decision on environmental assessment and grant of a development permit for drilling and testing of geothermal wells has to be based on a common decision between numerous administrations like: 

· The Ministry of Housing, Urban Development, Environment and Land Use Planning (MHUEAT). 

· The Ministry of Interior. 

· The Ministry of Energy and Natural Resources. 

· The Ministry of Agriculture, Livestock and Sea. 

· The Ministry of Youth, Sports and Tourism. 

Annex 9: 
Geothermal Energy and EA Policies 
A description of the respective national policies pertaining to geothermal development for the other ARGeo countries will be provided with the implementation of a follow-up subproject in an additional country.

Annex 10:   List of Protected Areas
 
1. Djibouti
Nationally Designated Protected Areas

	Site Name
	National Designation
	Country
	IUCN
	Marine or Terrestrial

	Maskali Sud
	Integral Reserve
	Djibouti
	Ia
	Marine

	Musha
	Territorial Park
	Djibouti
	VI
	Marine

	Unnamed Reserve
	Ornithological Reserve
	Djibouti
	Not Known
	Terrestrial


Internationally Recognized Protected Areas

	Site Name
	Convention
	Country
	Criteria
	Marine or Terrestrial

	Haramous-Loyada
	Wetlands of International Importance (Ramsar)
	Djibouti
	N / A
	Marine


2. Eritrea

Nationally Designated Protected Areas

	Site Name
	National Designation
	Country
	IUCN
	Marine or Terrestrial

	Dahlac
	Marine National Park
	Eritrea
	Not Known
	Both

	Gash-Setit
	Wildlife Reserve
	Eritrea
	IV
	Terrestrial

	Nakfa
	Wildlife Reserve
	Eritrea
	IV
	Terrestrial

	Yob
	Wildlife Reserve
	Eritrea
	IV
	Terrestrial


3. Ethiopia

Nationally Designated Protected Areas

	Site Name
	National Designation
	Country
	IUCN
	Marine or Terrestrial

	Abelti Gibie
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Abey-Albasa
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Abijatta-Shalla Lakes
	National Park
	Ethiopia
	II
	Terrestrial

	Abobo-Gog
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Afdem-Gewane
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Akobo
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Alatish
	National Park
	Ethiopia
	Not known
	Terrestrial

	Alledeghi
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Aloshie-Batu
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Anferara-Wadera
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Arba-Minch
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Arero
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Arsi
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Awash
	National Park
	Ethiopia
	II
	Terrestrial

	Awash West
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Awash West
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Babile Elephant
	Sanctuary
	Ethiopia
	II
	Terrestrial

	Babiya-Fola
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Bale
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Bale
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Bale Mountains
	National Park
	Ethiopia
	II
	Terrestrial

	Belete Gera
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Bonga
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Borana
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Bore-Anferara
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Boyo Swamp
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Bulki-Melakoza
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Butajira
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Chato-Sengi-Dengeb
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Chebera-Churchura
	National Park
	Ethiopia
	Not known
	Terrestrial

	Chelbi
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Chercher and Arba Gugu
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Chilalo-Gallema
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Chilimo-Gaji
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Dabus Valley
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Deme-Laha
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Dengego-Melka Jedbu
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Denkoro
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Desa-A
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Dindin-Arbagugu
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Dire-Gerbicha
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Dodola-Adaba-Lajo
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Eastern Hararghe (Harar-Wabi Shebelle)
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Erer-Gota
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Gambella
	National Park
	Ethiopia
	II
	Terrestrial

	Gara Muleta
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Gebre Dima
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Gedo
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Gergeda
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Gewane
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Gidole-Kemba
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Godere
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Goro-Bele
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Gumburda-Grakaso
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Gura Ferda
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Harena-Kokosa
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Jalo-Addes
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Jarso-Gursum
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Jibat
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Jikao
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Jorgo-Wato
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Kahatasa-Guangua
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Komto-Waga-Tsige
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Konchi
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Kubayo
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Kuni-Muktar Mountain Nyala
	Sanctuary
	Ethiopia
	II
	Terrestrial

	Mago
	National Park
	Ethiopia
	II
	Terrestrial

	Maze
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Megada
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Mena-Angetu
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Menagesha-Suba
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Mille-Sardo
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Mizan-Teferi
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Munesa-Shashemene
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Murle
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Nechisar
	National Park
	Ethiopia
	II
	Terrestrial

	Negele (Mankubssa)
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Omo
	National Park
	Ethiopia
	II
	Terrestrial

	Omo West
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Segen Valley
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Sekela Mariam
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Sele Anderacha
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Senkelle Swayne's Hartebeest
	Sanctuary
	Ethiopia
	II
	Terrestrial

	Shako
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Shire
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Sibu-Tole-Kobo
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Sigmo-Geba
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Simien Mountains
	National Park
	Ethiopia
	II
	Terrestrial

	Tama
	Wildlife Reserve
	Ethiopia
	IV
	Terrestrial

	Tedo
	Controlled Hunting Area
	Ethiopia
	VI
	Terrestrial

	Tiro-Boter-Becho
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Wof-Washa
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Yabello
	Sanctuary
	Ethiopia
	II
	Terrestrial

	Yabelo
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Yangudi Rassa
	National Park
	Ethiopia
	II
	Terrestrial

	Yayu
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Yegof-Erike
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Yeki
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial

	Yerer
	National Forest Priority Area
	Ethiopia
	Not Known
	Terrestrial


Internationally Recognized Protected Areas

	Site Name
	Convention
	Country
	Criteria
	Marine or Terrestrial

	Aksum
	World Heritage Convention
	Ethiopia
	WHC Cultural
	Terrestrial

	Fasil Ghebbi, Gondar Region
	World Heritage Convention
	Ethiopia
	WHC Cultural
	Terrestrial

	Harar Jugol, the Fortified Historic Town
	World Heritage Convention
	Ethiopia
	WHC Cultural
	Terrestrial

	Lower Valley of the Awash
	World Heritage Convention
	Ethiopia
	WHC Cultural
	Terrestrial

	Lower Valley of the Omo
	World Heritage Convention
	Ethiopia
	WHC Cultural
	Terrestrial

	Rock-hewn Churches, Lalibela
	World Heritage Convention
	Ethiopia
	WHC Cultural
	Terrestrial

	Tiya
	World Heritage Convention
	Ethiopia
	WHC Cultural
	Terrestrial


4. Kenya

 Nationally Designated Protected Areas

	Site Name
	National Designation
	Country
	IUCN
	Marine or Terrestrial

	Aberdare
	National Park
	Kenya
	II
	Terrestrial

	Aberdares
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	ADC Mutura Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Aimi ma Kiluigu Ranch
	Private Wildlife Sanctuary
	Kenya
	Not known
	Terrestrial

	Amboseli
	National Park
	Kenya
	II
	Terrestrial

	Arabuko Sokoke
	Nature Reserve
	Kenya
	IV
	Terrestrial

	Arabuko Sokoke
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Arabuko Sokoke
	National Park
	Kenya
	II
	Terrestrial

	Arawale
	National Reserve
	Kenya
	VI
	Terrestrial

	Bahati
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Bisanadi
	National Reserve
	Kenya
	VI
	Terrestrial

	Boabab Farm
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Boni
	National Reserve
	Kenya
	VI
	Both

	Braemar Farm
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Buda
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Buffalo Springs
	National Reserve
	Kenya
	II
	Terrestrial

	Bunyala
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Buyanga
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Central Island
	National Park
	Kenya
	II
	Terrestrial

	Chebartigon
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Cheboit
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Chemorogok
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Chemurokoi
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Chepalungu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Chepkuchumo
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Cherial
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Chololo Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Chyulu
	National Park
	Kenya
	II
	Terrestrial

	Colcheccio Ltd
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Dagoretti
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Dawida Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Diani
	Marine National Reserve
	Kenya
	VI
	Marine

	Dodori
	National Reserve
	Kenya
	VI
	Both

	East Ngamba
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Eastern Mau
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Eburu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Eldoret I and II
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Embakasi
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Embobut
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Endau (Kenya)
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Enganani Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Gaikuyu
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Galana Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Gembe
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Gogoni
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Gonja
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Gwasi
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Hell's Gate
	National Park
	Kenya
	II
	Terrestrial

	Ikilisa
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Imba
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Imbirikani Group Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Imenti or Upper Imenti
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Jombo
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kabarak
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kabiok
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kabonge
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kaisungor
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kakamega
	National Reserve
	Kenya
	II
	Terrestrial

	Kakamega
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kalimani
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kamatira
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kamiti
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kapchemutwa
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kapchorua I
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kapchorua IV
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kapkanyar
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kapolet
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kapsaret
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kaptagat
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kaptaroi
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kaptimom
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Karura
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kasigau
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Katende
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Katimok
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kenze
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kerio Valley
	National Reserve
	Kenya
	VI
	Terrestrial

	Kerrer
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kessop
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ketnwan
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kiagu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kiambere
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kiambu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kiangombe
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kianjiru
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kibithewa
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kibwezi
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kieiga
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kierera
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kiganjo
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kijabe Hill
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kijege
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kikingo
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kikuyu Escarpment
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kilala
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kilombe Hill
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kilungu
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kimojoch
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kingatua
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kinyo
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kiongwani
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kioo
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kipipiri
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kipkabus (Elg-Marak)
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kipkabus (Uasin/Gishu)
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kipkunurr
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kiptaberr
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kirima
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kirimiri
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kisere
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kisima Farm Rumuruti
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Kisite
	Marine National Park
	Kenya
	II
	Both

	Kisumu Impala
	Game Sanctuary
	Kenya
	IV
	Terrestrial

	Kitalale
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kitale Township
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kithendu
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kitondu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Kitoo
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kitumbuuni
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kiu (Ngungu)
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kiunga
	Marine National Reserve
	Kenya
	VI
	Both

	Konza Ranching and farming Co-operative
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Kora
	National Park
	Kenya
	II
	Terrestrial

	Kotim Range
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kuku Group Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Kyai
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kyawea
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Kyemundu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Laikipia
	National Reserve
	Kenya
	VI
	Terrestrial

	Laikipia Ranching
	Private Wildlife Sanctuary
	Kenya
	Not known
	Terrestrial

	Lake Bogoria
	National Reserve
	Kenya
	II
	Terrestrial

	Lake Nakuru
	National Park
	Kenya
	II
	Terrestrial

	Lambwe
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Lariak
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Lelan
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Lembus
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Leroghi
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Leserdo Maendeleo Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Leshau
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Lisa Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Loitokitok
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Londiani
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Longonot
	National Park
	Kenya
	II
	Terrestrial

	Losai
	National Reserve
	Kenya
	VI
	Terrestrial

	Lower Imenti
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Lualenyi Ranch Co. Ltd
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Lugari
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Lukenya Co-operative Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Lusoi
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Maanzoni Ltd
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Maasai Mau
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Maatha
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Magumo North
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Magumo South
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mai
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mailuganji
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Maji Mazuri
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Makongo-kitui
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Makongo-machakos
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Makuli-nguuta
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Malaba
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Male Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Malili Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Malindi
	Marine National Park
	Kenya
	II
	Marine

	Malindi-Watamu
	Marine National Reserve
	Kenya
	VI
	Marine

	Malka Mari
	National Park
	Kenya
	II
	Terrestrial

	Maragoli
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Maralai
	Game Sanctuary
	Kenya
	IV
	Terrestrial

	Maranga
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Marenji
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Marmanet
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Marop
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Marsabit
	National Reserve
	Kenya
	II
	Terrestrial

	Marsabit
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Marsabit
	National Park
	Kenya
	Not known
	Terrestrial

	Masai Mara
	National Reserve
	Kenya
	II
	Terrestrial

	Mataa
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Matthews Range
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mau Narok
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mbooni North
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mbooni South
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mbulia Group Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Menengai
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Meru
	National Park
	Kenya
	II
	Terrestrial

	Metkei
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mitaboni Katani Co ltd
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Mkongani North
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mkongani West
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Molo
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Momandu
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mombasa
	Marine National Reserve
	Kenya
	VI
	Marine

	Mombasa
	Marine National Park
	Kenya
	II
	Marine

	Mosegem
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Motunyi Hill
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mount Elgon
	National Park
	Kenya
	II
	Terrestrial

	Mount Elgon
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mount Kenya
	National Park
	Kenya
	II
	Terrestrial

	Mount Kenya
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mount Kulal
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mount Londiani
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mount Nyiru
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mpunguti
	Marine National Reserve
	Kenya
	VI
	Marine

	Mrima
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mtarakwa
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Muguga
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mukobe
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mukogodo
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mumbaka
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Munguni
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Muringato Nursery
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Muruai
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Museve
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mutejwa
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mutharanga
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mutiluni
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mutito
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mutula
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Muumoni
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Mwachi
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Mwea
	National Reserve
	Kenya
	VI
	Terrestrial

	Nabkoi
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nairobi
	National Park
	Kenya
	II
	Terrestrial

	Nairobi Arboretum
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nakuru
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Namanga Hill
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Namuluku
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nanyungu
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nasolot
	National Reserve
	Kenya
	II
	Terrestrial

	Ndatai
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Ndere Island
	National Park
	Kenya
	II
	Terrestrial

	Ndotos Range
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Nduluni-kalani
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Ngai Ndethya
	National Reserve
	Kenya
	VI
	Terrestrial

	Ngaia
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ngamba
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ngare Ndare
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ngare Sergoi Rhinoceros S
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Ngata Taik Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Ngong Hills
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ngong Road
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Njuguni
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Njukini East
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Njukini West
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	North Kitui
	National Reserve
	Kenya
	VI
	Terrestrial

	North Nandi
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Northern Tinderet
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Nthangu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ntugi
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nuu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Nyambeni
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Nyamweru
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nyeri
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Nyeri Hill
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nyeri Municipality
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Nzaui
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ol Ari Nyiro Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Ol Doinyo Lamboro
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Ol Donyo Sabuk
	National Park
	Kenya
	II
	Terrestrial

	Ol Jogi Rhinoceros S
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Ol Maisot Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Ol-arabel
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ol-bolossat
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ole Lengishu
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Ololua
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ol-pusimoru
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Pemwai
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Perkerra Catchment
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Rahole
	National Reserve
	Kenya
	VI
	Terrestrial

	Rangwe
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Ras Tenewi
	Marine National Park
	Kenya
	Not known
	Marine

	Ruma
	National Park
	Kenya
	II
	Terrestrial

	Rumuruti
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Saimo
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Saiwa Swamp
	National Park
	Kenya
	II
	Terrestrial

	Samburu
	National Reserve
	Kenya
	II
	Terrestrial

	Sanao
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Sekenwo
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Sekerr
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Sekhendu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Shaba
	National Reserve
	Kenya
	II
	Terrestrial

	Shimba
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Shimba Hills
	National Reserve
	Kenya
	II
	Terrestrial

	Shimba Lease
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Sibiloi
	National Park
	Kenya
	II
	Terrestrial

	Snake and Crocodile Paradise
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Sogotio
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Sokta Hill
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Sorio Rhinoceros S
	Private Reserve
	Kenya
	Not known
	Terrestrial

	South Island
	National Park
	Kenya
	II
	Terrestrial

	South Kitui
	National Reserve
	Kenya
	VI
	Terrestrial

	South Laikipia
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	South Nandi
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	South Turkana
	National Reserve
	Kenya
	II
	Terrestrial

	Southern Mau
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	South-Western Mau
	Nature Reserve
	Kenya
	IV
	Terrestrial

	South-Western Mau
	National Park
	Kenya
	Not known
	Terrestrial

	South-western Mau
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Sweetwater Game Reserve
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Taita Hills
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Tana River (Herimani I and II)
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Tana River (Wayu I,II,III)
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Tana River Primate
	National Reserve
	Kenya
	II
	Terrestrial

	Tarambas Hill
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Tarda Emali Ranch
	Private Reserve
	Kenya
	Not known
	Terrestrial

	Taressia
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Thunguru Hill
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Thuuri
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Timau
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Timboroa
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Tinderet
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Tingwa Hill
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Toropket
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Transmara
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Tsavo East
	National Park
	Kenya
	II
	Terrestrial

	Tsavo West
	National Park
	Kenya
	II
	Terrestrial

	Tulimani
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Tumeya
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Turbo
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Tutwoin
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Uaso Narok
	Forest Reserve
	Kenya
	Not Known
	Terrestrial

	Ururu
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Utangwa
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Utunene
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Waiya
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Wanga
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Watamu
	Marine National Park
	Kenya
	II
	Marine

	West Molo
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Western Mau
	Forest Reserve
	Kenya
	Not known
	Terrestrial

	Witu
	Forest Reserve
	Kenya
	Not Known
	Terrestrial


Internationally Recognized Protected Areas

	Site Name
	Convention
	Country
	Criteria
	Marine or Terrestrial

	Amboseli National Park
	UNESCO-MAB Biosphere Reserve
	Kenya
	N / A
	Terrestrial

	Kiunga
	UNESCO-MAB Biosphere Reserve
	Kenya
	N / A
	Both

	Lake Baringo
	Wetlands of International Importance (Ramsar)
	Kenya
	not defined
	Terrestrial

	Lake Elmenteita
	Wetlands of International Importance (Ramsar)
	Kenya
	not defined
	Terrestrial

	Lamu Old Town
	World Heritage Convention
	Kenya
	WHC Cultural
	Terrestrial

	Malindi-Watamu
	UNESCO-MAB Biosphere Reserve
	Kenya
	N / A
	Both

	Mount Elgon
	UNESCO-MAB Biosphere Reserve
	Kenya
	N / A
	Terrestrial

	Mount Kenya
	UNESCO-MAB Biosphere Reserve
	Kenya
	Not Applicable
	Terrestrial

	Mount Kulal Biosphere Reserve
	UNESCO-MAB Biosphere Reserve
	Kenya
	N / A
	Terrestrial


5. United Republic of Tanzania

Tanzania has 7 internationally recognized and 557 nationally designated protected areas. 
Internationally Recognized Protected Areas

	Site Name
	Convention
	Country
	Criteria
	Marine or Terrestrial

	East Usambara
	UNESCO-MAB Biosphere Reserve
	Tanzania
	N / A
	Terrestrial

	Kondoa Rock Art Sites
	World Heritage Convention
	Tanzania
	WHC Cultural
	Terrestrial

	Lake Manyara National Park
	UNESCO-MAB Biosphere Reserve
	Tanzania
	N / A
	Terrestrial

	Rufiji-Mafia-Kilwa Marine
	Wetlands of International Importance (Ramsar)
	Tanzania
	not defined
	Both

	Ruins of Kilwa Kisiwani and Ruins of Songo Mnara
	World Heritage Convention
	Tanzania
	WHC Cultural
	Terrestrial

	Serengeti-Ngorongoro Biosphere Reserve
	UNESCO-MAB Biosphere Reserve
	Tanzania
	N / A
	Terrestrial

	Stone Town of Zanzibar
	World Heritage Convention
	Tanzania
	WHC Cultural
	Terrestrial


6. Uganda
Uganda has 12 internationally recognized and 48 nationally designated protected areas.
Nationally Designated Protected Areas

	Site Name
	National Designation
	Country
	IUCN
	Marine or Terrestrial

	Ajai
	Wildlife Reserve
	Uganda
	III
	Terrestrial

	Amudat
	Community Wildlife Management Area
	Uganda
	VI
	Terrestrial

	Bokora Corridor
	Wildlife Reserve
	Uganda
	III
	Terrestrial

	Bugungu
	Wildlife Reserve
	Uganda
	III
	Terrestrial

	Buhuka
	Controlled Hunting Area
	Uganda
	Not Known
	Terrestrial

	Bwindi Impenetrable
	National Park
	Uganda
	II
	Terrestrial

	Central Karamoja (Napak)
	Controlled Hunting Area
	Uganda
	Not Known
	Terrestrial

	East Madi
	Wildlife Reserve
	Uganda
	III
	Terrestrial

	East Teso
	Controlled Hunting Area
	Uganda
	Not Known
	Terrestrial

	Entebbe
	Wildlife Sanctuary
	Uganda
	VI
	Terrestrial


Internationally Recognized Protected Areas

	Site Name
	Convention
	Country
	Criteria
	Marine or Terrestrial

	Lake Bisina Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Lake Mburo-Nakivali Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Lake Nabugabo Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Lake Nakuwa Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Lake Opeta Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Lutembe Bay Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined 
	Terrestrial

	Mabamba Bay Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Mount Elgon
	UNESCO-MAB Biosphere Reserve
	Uganda
	N / A
	Terrestrial

	Murchison Falls-Albert Delta Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Nabajjuzi Wetland System
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Sango Bay-Musambwa Island-Kagera Wetland System (SAMUKA)
	Wetlands of International Importance (Ramsar)
	Uganda
	not defined
	Terrestrial

	Tombs of Buganda Kings at Kasubi
	World Heritage Convention
	Uganda
	WHC Cultural
	Terrestrial


� a. The management plan is sometimes known as an "action plan." The EMP may be presented as two or three separate plans covering mitigation, monitoring, and institutional aspects, depending on borrowing country requirements.


  b. For projects involving rehabilitation, upgrading, expansion, or privatization of existing facilities, remediation of existing environmental problems may be more important than mitigation and monitoring of expected impacts. For such projects, the management plan focuses on cost-effective measures to remediate and manage these problems.


 c. For projects having significant environmental implications, it is particularly important that there be in the implementing ministry or agency an in-house environmental unit with adequate budget and professional staffing strong in expertise relevant to the project (for projects involving dams and reservoirs, see � HYPERLINK "http://intranet.worldbank.org/WBSITE/INTRANET/OPSMANUAL/0,,pagePK:121268~piPK:121416~contentMDK:20066616~menuPK:121541~theSitePK:210385,00.html" �BP 4.01, Annex B�


� Addresses the requirements of OP 4.11 Physical Cultural Resources.


� Addresses the requirements of OP 4.04 Natural Habitats.


� This section corresponds to a Process Framework as described in OP 4.12.


� 	This section corresponds to an Indigenous Peoples Planning Framework as described in the OP 4.10 Indigenous Peoples.


� Defined as the exercise of professional skill, diligence, prudence and foresight that would be reasonably expected from skilled and experienced professionals engaged in the same type of undertaking under the same or similar circumstances globally. The circumstances that skilled and experienced professionals may find when evaluating the range of pollution prevention and control techniques available to a project may include, but are not limited to, varying levels of environmental degradation and environmental assimilative capacity as well as varying levels of financial and technical feasibility.





� Duffield and Sass (2003)


� Kestin (1980)


� Reinjection may be favored in some cases in order to prolong the life of the reservoir.


� For example, geothermal power plants emit approximately 1 percent of the sulphur oxide (SOx) and nitrogen oxide (NOx), and 5 percent of the carbon dioxide (CO2 ) emissions of a thermal power plant of similar power generation capacity fuelled with coal (Duffield and Sass (2003))





� An example of a beneficial use is in the manufacture of agricultural fertilizers.


� For more information see Babok and Toth (2003)





� Alarm threshold settings for facility or personal hydrogen sulfide monitors should be set well below the recommended safety standards based on the advice of an occupational safety specialist.





� Geothermal field infrastructure decommissioning and closure may require detailed planning depending on site-specific issues.


� Air Quality Guidelines, World Health Organization (WHO), Geneva 2000. 


� Available at: http://www.acgih.org/TLV/ and � HYPERLINK "http://www.acgih.org/store/" ��http://www.acgih.org/store/�


� Available at: � HYPERLINK "http://www.cdc.gov/niosh/npg/" ��http://www.cdc.gov/niosh/npg/�


� Available at: � HYPERLINK "http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDAR" ��http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDAR� DS&p_id=9992


� Available at: � HYPERLINK "http://europe.osha.eu.int/good_practice/risks/ds/oel/" ��http://europe.osha.eu.int/good_practice/risks/ds/oel/�


� Available at: http://www.bls.gov/iif/ and � HYPERLINK "http://www.hse.gov.uk/statistics/index.htm" ��http://www.hse.gov.uk/statistics/index.htm�


� Accredited professionals may include Certified Industrial Hygienists, Registered Occupational Hygienists, or Certified Safety Professionals or their equivalent.


� Lienau and Lunis (1991)





� Duffield and Sass (2003)





� IUCN World Database on Protected Areas 
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