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	Term
	Explanation

	Alternative
	A possible course of action, in place of another, that would meet the same purpose and need, but which would avoid or minimize negative impacts or enhance project benefits.  These can include alternative locations/sites, layouts, processes, designs, schedules and/or inputs.  The “no-project”

alternative constitutes the ‘without project’ option and provides a benchmark against which to evaluate changes; development should result in net benefit to society and should avoid undesirable negative impacts

	Assessment
	The    process    of   collecting,    organizing,    analyzing,    interpreting    and communicating information relevant to decision making

	Competent Authority
	a body or person empowered under the local authorities act or a delegation made under the National Environment Act to enforce the rule of law

	Cumulative Impacts
	In relation to an activity, means the impact of an activity that in itself may not be significant but may become significant when added to the existing and potential impacts eventuating from similar or diverse activities or undertakings in the area

	Proponent
	Any person who has submitted or intends to submit an application for an authorization, as legislated by the National Environmental Act-Cap 153, to

undertake an activity or activities identified as a listed activity or listed activities; or in any other notice published by the Minister or Ministry of Water and Environment

	Development
Consent
	The decision of the Competent Authority or Authorities which entitles InRAD Corporation to proceed with the Project

	Effect/Impact
	Any change in the physical, natural or cultural environment brought about by a development Project. Effect and Impact are used interchangeably

	Environment
	As defined in the Environmental Management -Act “land, water and air; all organic and inorganic matter and living organisms as well as biological diversity; the interacting natural systems that include components referred to in   sub-paragraphs, the   human   environment   insofar   as   it   represents archaeological, aesthetic, cultural, historic, economic, paleontological or

social values”.

	Environmental
Impact    Assessment
(EIA)
	A term used in this document to describe the procedure, which fulfils the assessment requirements of the National Environment Act Cap 153.

	Environmental
Information
	The information provided by a Proponent to a Competent Authority on inter alia the Project and its environmental effects

	Environmental
Management System
(EMS)
	An Environment Management System, or EMS, is a comprehensive approach to managing environmental issues, integrating environment-oriented thinking into every aspect of business management. An EMS ensures environmental considerations are a priority, along with other concerns such as costs, product quality, investments, PR productivity and strategic planning. An EMS generally makes a positive impact on a company’s bottom line. It increases efficiency and focuses on customer needs and marketplace conditions, improving both the company’s financial and environmental performance.


TERMINOLOGY AND DEFINITIONS 

	Term
	Explanation

	Environmental Social management plan (EMP)
	A working document on environmental and socio-economic mitigation measures, which several responsible parties must implement during all the phases of the proposed importation/introduction of Mosquito larvae pesticide.

	Environmental
Studies
	The surveys and investigations carried out by InRAD Corporation and the Project Brief preparation team in order to prepare the Environmental Information for submission to the Competent Authority.

	Evaluation
	The process of ascertaining the relative importance or significance of information, the light of people’s values, preference and judgments in order to make a decision

	Hazard
	Anything that has the potential to cause damage to life, property and/or the environment. The hazard of a particular material or installation is constant; that is, it would present the same hazard wherever it was present

	LSM (Larval Source
Management)
	Female mosquitoes of the Anopheles genus (anophelines) transmit malaria. The life cycle of the mosquito has four stages: egg, larva, pupa and adult, the first three of which are aquatic.

Larval Source Management (LSM) is the management of aquatic habitats (water bodies) that are potential larval habitats for mosquitoes, in order to prevent the completion of development of the immature stages (13). There are four types of LSM:

1. Habitat modification: a permanent alteration to the environment, e.g. land reclamation;

2. Habitat manipulation: a recurrent activity, e.g. flushing of streams;

3.   Larviciding:   the   regular   application   of   biological   or   chemical insecticides to water bodies;

4.  Biological control:  the introduction of natural predators into water bodies.

	Larviciding
	The regular application of biological or chemical insecticides to water bodies for control of mosquito larvae.


	Mitigate
	The implementation of practical measures to reduce adverse impacts

	Project
	Implies the introduction of the proposed Mosquito larvicide (product) into Uganda

	Environment   Impact
Statement (EIS)
	Environmental Information provided by the proponent to the Competent

Authority is presented in the form of a Environment Impact Statement.

	Public
	Citizens who have diverse cultural, educational, political and socio-economic characteristics. The public is not a homogeneous and unified group of people with a set of agreed common interests and aims. There is no single public.

There are a number of publics, some of whom may emerge at any time during the process depending on their particular concerns and the issues


	Term
	 Explanation.

	Review
	The process of establishing whether a EIS is adequate for the Competent Authority to use it to inform the decision on Development Consent.   It is important to note that the decision will usually involve consideration of other information in addition to the environmental information, but the aim of review is to check that the environmental information is adequate

	Screening
	The process by which a decision is taken on whether or not EIA is required for a particular Project

	Significant
Effect/Impact
	An impact that by its  magnitude,  duration,  intensity  or  probability  of occurrence  may  have  a  notable  effect  on  one  or  more  aspects  of  the environment.

	Stakeholders
	A sub-group of the public whose interests may be positively or negatively affected by a proposal or activity and/or who are concerned with a proposal or activity and its consequences.  The term therefore includes InRAD Corporation, authorities (both the lead authority and other authorities) and all interested and affected parties (I&APs). The principle that environmental consultants and stakeholder engagement practitioners shall be independent.
and unbiased excludes these groups from being considered stakeholders


ABBREVIATIONS AND ACRONYMS 

	Terminology                                 Interpretation

	°C
	Degree Celsius

	AIDS
	Acquired Immune Deficiency Syndrome

	BCC
	Behaviour Change Communication

	CEP
	NEMA - Certified Environmental Practitioner

	e.g.
	Example

	EIA
	Environmental Impact Assessment

	EIS
	Environment Impact Statement

	EMP
	Environmental Monitoring Plan

	ESIA
	Environmental and Social Impact Assessment

	ESMP
	Environmental Social Management Planning

	etc
	Etcetera

	HIV
	Human Immune Virus

	HSE
	Health, Safety and Environment

	IEC
	Information Education Communication

	IFC
	International Finance Corporation

	InRAD
	Innovative Research and Development

	IRS
	Indoor Residual Spraying

	ITN
	Insecticide Treated Bed Nets

	IVM
	Integrated Vector Management

	LLIN
	Long Lasting Insecticidal Net

	LSM
	Larval Source Management

	MoGLSD
	Ministry of Gender, Labour and Social Development

	MoH
	Ministry of Health

	MoWE
	Ministry of Water and Environment

	MWTA
	Ministry of Wildlife, Tourism and Antiquities

	NaFIRRI
	National Fisheries Resources Research Institute - Kajjansi

	NCRI
	National Chemotherapeutics Research Institute

	NEA
	National Environment Act

	NEMA
	National Environment Management Authority

	NFA
	National Forestry Authority

	NGO
	Non-Governmental Organization

	NMCP
	National Malaria Control Program

	NWSC
	National Water and Sewerage Corporation

	OHS
	Occupational Health and Safety

	OPs
	Operational Policies

	pH
	Log [H+]/[OH-]

	PPE
	personal protective equipment

	ppm
	parts per million

	SOPs
	Standard Operating Procedures

	UBOS
	Uganda Bureau of Statistics

	VHT
	Village Health Teams

	WB
	World Bank

	WHO
	World Health Organization

	WHOPES
	WHO Pesticide Evaluation Scheme
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EXECUTIVE SUMMARY
ES .1 Particulars of the Proponent
	Business Name:
	InRAD Corporation

	Proponent’s address:
	Plot…. Mviri Road, Kororo
P.O.Box ……. Kampala

	Proponent’s contact person:
	Dr. Shaddy Muhamad
Telephone Number: +256791790000

	Proponent’s Tax Identification Number
(TIN):
	

	Proponent’s Email:
	


ES .2 Project

Innovation and Development Corporation (abbreviated as InRAD for purposes of this document) is desirous of introducing to Uganda a new non-toxic powder (larvicide) to combat and destroy Mosquito Larvae. The powder shall be referred to under the brand name SAFE®.

SAFE®, is an environmentally friendly, non-toxic, and effective mosquito larvicide. The product goes into action on mosquito larvae before they unfold, much less problematic than trying to kill adult mosquitoes. Mosquito larvae are protected by an oily cocoon and many larvicides are not able to penetrate it. Most of the products on the market that can do that are all-toxic and cause toxic effects to the water and to the entire aquatic environment. The SAFE® powder has the capacity to 100% kill mosquito larvae two hours safely in very natural way.

ES .3 Summary of SAFE® product

a)   Kills mosquitoes, without harming the environment.

b)   100% kill in 1 to 2 hours, safely, Effective in very low dosages.

c)    SAFE® is non ‘type specific’, Equally effective on ALL types of mosquitoes.

d)   Affects larval stages of the mosquitoes’ life cycle.

e)   Cost Efficient, compared to most of the existing products in market.

f)
The product is very safe, no special clothing, eyewear, footwear or gloves are required to deploy. Product is safe to ingest.

g)   Non-toxic product, not a chemical, a natural solution to an age-old problem. Our product does not rely on toxic chemicals, which further harm the affected people- ours is pure, natural, green and safe.

ES .4 Main Potential Impacts

ES .4.1 Potential Positive Impacts
The project, will have a number of positive impacts in the area, which include:

a)   InRAD, will enter into an environmental compliance regime with NEMA;

b)   Marketability and subsequent use of SAFE® will not be halted by authorities and thus will continue contributing to:

➢ Creation of employment both directly and indirectly;

➢ Protection against malaria for people in Uganda;

➢ Anticipated reduction in the incidence of adult morbidity, miscarriages, low birth- weight and adverse effects on fetal neurodevelopment;

➢ Reduction in the incidence of malaria-related childhood anemia, complications, organ failure and death;

➢ Attract significant program support from the government and NGOs for its efficient, effective and safe implementation;

➢ No anticipated residual effects to other life forms including to fish, birds or plants.

➢ Eco-labelling (green labelling) of SAFE® designed to influence consumer opinion and market behavior.
ES .4.2 Potential Negative Impacts

SAFE® has no potential to affect non-target organisms within the ecosystem. SAFE® ‘s active ingredient is Chlorophyll, which is a natural component of plants and algae.

ES .4.3 Principle Mitigation Measures

The principle mitigation measures covering SAFE®’s application/use phase elaborated in Chapter 8, section 8.5.

ES .4.4 Alternatives
Analysis of alternatives was helpful in the evaluation of options to inform the most environmentally friendly alternatives, which maximize economic, social and environmental benefits resulting into minimal environmental impacts. To establish an environmentally sound preferred option for achieving the objectives of the proposed project and the findings presented in Chapter 7.
ES .4.5 Environmental Monitoring and Management
The introduction of the new non-toxic powder to combat and destroy Mosquito Larvae, in Uganda does not require to undergo the full EIA process because it is a chlorophyll-based product that has been rigorously tested, piloted and proven by MoH in collaboration with NEMA in the last 8 years in Uganda.
Generally, SAFE® represents a new approach to Malaria vector control in Uganda. It offers a good alternative for a selective insect pest control that is in harmony with the existing Integrated Pest Management (IPM) programs. SAFE® generally has a good margin of safety for most non-biota including invertebrates, fish, birds, and other wildlife. 

ES .4.6 Recommendations and Conclusion
The manufacture/application of SAFE® mosquito larvicide very beneficial on the national economy. Although the proposed manufacture/introduction of Mosquito larvae pesticide into Uganda could result in some negative environmental impacts in case of improper operation, the implementation of the mitigation and monitoring plans would minimize or prevent the occurrence of the most significant negative impacts.

In the event of approval of the project to manufacture and use the larvicide within Uganda, InRAD is committed to ensuring implementation of all the suggested mitigation measures and the procedures laid out in the Environmental Social Management Plan and EIA certificate conditions of approval. InRAD shall also obtain all the necessary permits and licenses from relevant agencies in conformity with the law.

ES .4.7 Project Brief

As noted in the Environmental Impact Assessment (EIA) regulations (1998) not all development projects may necessarily cause adverse effects on the environment because of differences in scale of the operation, nature of the proposed project and its location. Therefore, not all proposed projects requiring EIA shall undergo the entire EIA process, nor necessarily the same level of assessment. SAFE® larvicide has for the last 8 years undergone laboratory and field evaluation tests that take care of the requirements of an EIA, qualifying it not to undergo an entire EIA. 
HERE PUT THAT LETTER WE WROTE ASKING NEMA……….BY PS??? Appendix B?????
In response, NEMA Letter to PS………….
In accordance, a project brief has been prepared. Therefore, this project brief includes the overall environmental impacts associated with the proposed project, to consider mitigation measures, and suggest recommendations on the best measures to be implemented.  The Project brief also identifies mitigation measures and recommendations to minimize the negative impacts and optimize. Also, included in the project brief are comments, issues and concerns from the several stakeholders consulted during the SAFE® larvicide evaluation…..OBTAIN FROM NCRI REPORTS
ES .4.8 Purpose of the Project Brief
The overall purpose of the Project Brief therefore, is to provide the competent authority (NEMA) and lead agencies with sufficient information in order to approve the proposed production of SAFE® Mosquito larvicide in Uganda, and if approved under what terms. The National Environment Act CAP 153 section 19 enshrines the requirement for an Environmental Assessment into Uganda laws. Under section 19 (3) of the NEA Cap 153, all projects or policies that may, are likely to or will have significant impacts on the environment shall be subjected to environmental assessments so that the identified adverse impacts can be eliminated or mitigated. The introduction of a new non-toxic biological Mosquito Larvicide into Uganda is one of the projects listed in the Third Schedule of NEA Cap 153, specifically No. 8, Agriculture, including - (b) use of new pesticides.

ES .4.9 Project Brief Objectives

           The objective of the project brief is therefore:

1)  To inform NEMA of the comprehensive consultations done with the relevant stakeholders including, among others, InRAD Corporation, Authorities responsible for management of sensitive/fragile areas (i.e. rivers, streams, wetlands, forests, among others), such as Ministry of Agriculture, Animal Industry and Fisheries,   Department of Occupational Safety and Health/ Ministry of Gender, Labour and Social Development, Directorate of Water Resources Management/Ministry of Water and Environment and ensure that the views of persons consulted are well documented and appended to the Project Brief (refer to Chapter 6 section 6.3 and Appendix I);

2)  Provide a detailed description of SAFE® product and the laboratory tests/review from accredited local laboratories (ie Government Analyst refer to Appendix D, National Drug Authority refer to Appendix C, Natural Chemotherapeutics Research Institute refer Appendix E);
3)   Predict environmental and social Impacts (i.e. positive and negative) and evaluation of significant environmental effects requiring attention of InRAD Corporation and or their authorized agents/distributors’ during importation/manufacture/application of the mosquito larvicide;

4)   Propose proper, effective mitigation strategies including the consideration of alternative opinions, and the extent to which this will avoid or reduce significant effects. The mitigation strategy shall identify and propose mitigation and management measures to control impacts on land, water quality, air quality, noise, biological, ecological and cultural features;

ES .4.10 Structure of the Project Brief
This Project Brief is divided into the following chapters:

Chapter 1: Gives an introduction.

Chapter 2: Presents the criteria and methodology used in assessing the impacts identified.

Chapter 3: Outlines the relevant policy, legal and institutional framework with a bearing to the proposed importation/introduction of Mosquito larvae pesticide into Uganda.

Chapter 4: Product Description.

Chapter 5: Presents the controlled evaluation of SAFE® in Uganda report and findings. 
Chapter 6: Presents a summary of public and stakeholder consultation framework. 
Chapter 7: Presents Evaluation of project needs and Alternatives.

Chapter 8: Presents the Identified, predicted impacts, and provides an evaluation of these impacts on the environment and the proposed mitigation measures.

Chapter 9:  Presents an Environmental and Social Management Plan (ESMP) and an Environmental monitoring plan (EMP).

Chapter 10: Presents major recommendations and conclusions.

CHAPTER ONE
2. INTRODUCTION

2. Background

Uganda has a heavy malaria burden as some 12 million clinical episodes are treated annually in public health centre systems alone. So it is considered as one of the most important vector-borne diseases in Uganda. To address the enormous malaria burden, the National Malaria Control Program (NMCP) of the Ministry of Health (MoH) has in place a Malaria Control Policy that advocates three major strategies to control Malaria: Clinical Case Management, diagnostic and treatment; Behaviour Change Communication/Information Education Communication (BCC/IEC); and Malaria Vector Control. NMCP has come up with an integrated vector management strategy (2017). This has ushered in larval source management (LSM) to be added routinely to the malaria vector management strategies. in Uganda. Larval source management is the management of aquatic habitats (water bodies) that are potential larval habitats for mosquitoes to kill vectors at the larval stage (WHO 2013d) by larviciding, environmental management and/ or biological control. Larviciding shall be considered in environments where well-defined anopheline larval habitats exist and in specifically defined epidemiological and ecological settings; the larvicides to be applied shall be of proven efficacy, cost-effective, environmentally safe, registered in Uganda, and recommended by WHOPES or equivalent bodies.
In the last 8 years, Natural therapeutics Institute and vector control department of the Ministry of Health working closely with InRAD Corporation, have conducted field surveys at small and large scale to provide evidence needed for appropriate implementation and monitoring of the effectiveness and impact of larviciding using SAFE®. This has been done with full involvement of local communities in Wakiso and Nakasongola districts. Based on the above InRAD Corporation (see Appendix A), has introduced a non- toxic biological larvicide SAFE® to control Mosquito Larvae in Uganda.

2. The Project

The ‘Photolarviciding Project’ under which SAFE® a biological Mosquito larvicide has been introduced into Uganda, has acquired all necessary clearances for Ministry of Health, National Drug Authority and Uganda National Bureau of Standards (see attached Documents)
2. Importance of the Project

1) The mosquito problem
Mosquito larvae live in water until they pupate and develop into adult mosquitoes. Mosquito larvae are protected in an oily sack called a cocoon, which is difficult to break down. Mosquitoes prefer stagnant water within which to lay their eggs. They most commonly infest ponds, marshes, swamps and other wetland habitats. However, they are capable of thriving in a variety of locations and can successfully grow in numbers even when not in their natural habitat. Many species of mosquitoes use containers of water as egg-deposit sites.  Hot, humid environments are most amenable to mosquito growth and survival. Infestations can occur easily in tropical areas. Some species have also been known to inhabit freezing locations such as the Arctic Circle. Mosquito larvae can be found in various habitats. Some larvae are active in transient waters such as floodwater, ditches and woodland pools. The Anopheles, Culex, Culiseta, Coquillettidia and Uranotaenia species breed in permanent bodies of water and can survive in polluted water as well as freshwater, acid water and brackish water swamps. Other mosquito larvae may be present in container water sources such as puddles, upon leaves and in stagnant water within small pools.

The larvae of most species use siphon tubes for respiration; however, some larvae cling to plants to access air supplies. Mosquito larvae consume microorganisms and organic matter in water. Mosquito larvae may be as large as about 5mm and can be clearly visible in water. Larger larvae are located closer to the water’s surface. Mosquito larvae are extremely sensitive and will submerge for protection if they sense disturbance. Mosquito control involves the elimination of existing infestations and the prevention of re-infestation through the eradication of larval populations. In order to control mosquito larvae, regular inspections of possible breeding sites should be conducted.

Because mosquito larvae cannot survive away from water, areas affected should be combed for water sources. Water that has been stagnant for three days is a prime habitat for mosquitoes. Some species require minimal amounts of water to thrive; even water sources such as birdbaths are potential breeding sites.

2) The risk - Malaria kills people
About 3.3 billion people – approximately half of the world’s population – are at risk of malaria. In 2010, there were about 219 million malaria cases (with an uncertainty range of 154 million to 289 million) and an estimated 660000 malaria deaths (with an uncertainty range of 490000 to 836000). Every minute, a child dies from malaria. Malaria causes significant economic losses in high-burden countries. In high-burden settings, malaria can trap families and communities in a downward spiral of poverty, disproportionately affecting marginalized and poor people who cannot afford treatment. 
  CHAPTER TWO 

3. PROJECT APPROACH 
3. Introduction

This chapter of the Project Brief details the approach and criteria to the importation/introduction of Mosquito larvicide into Uganda with a particular focus on the main aspects of the methodology, including impact significance evaluation as well as environmental risk assessment.

3. General Approach

The study was based on literature reviews, stakeholder consultations, experimental observations, and the integration and assessment of this information.

3. Literature Review

A number of key documents were reviewed in order to address the various aspects of the required information. Some of these documents included; the National Environment Management Policy for Uganda; World Bank Safeguard Policies and Procedures; Environmental Assessment (OP/BP 4.01), Forests (OP 4.36), Natural Habitats (OP/BP 4.04), Disclosure Policy (BP 17.50), The National Water Policy; and the related IFC Environmental Health and Safety Guidelines & performance standards.

National Environment Management Authority (NEMA), 2003, Environmental Legislation for Uganda Handbook; Environmental Impact Assessment Regulations for Uganda; Occupational Safety and Health Act 2006, Public Health Act Cap 281; Public Health (Drainage and Sanitation) Rules., S.I. 281-4. Public Health (Plague Control) Rules, S.I. 281-27, and other documents that the client deemed as being of fundamental importance to the assignment.

SAFE® is a powder of plant-based Chlorophyll developed by InRAD Corporation. SAFE® is biodegradable with no significant accumulation potential in the environment. SAFE® is “Green certified safe” leaving the water safe for fish, other wild life and water remains safe to drink for both humans and livestock. Efficacy and toxicity reporting by InRAD Corporation indicates SAFE® can achieve 100% kill in under two hours. Also the packaging material does not get contaminated and can be reused and recycled. More details can be found in the material safety data sheet (refer to Chapter 4). 
3. Stakeholder Consultations

A number of stakeholders were consulted as part of a ‘Stakeholder Identification and Engagement’. The details of these are described in Chapter 6.

3. Justification for SAFE® Evaluation in Uganda
Justification for evaluating SAFE® in Uganda is that larvicides have been advocated for by the Vector Control expert groups of the World Health Organisation since the mid-20th century especially with those that act differently (biological, physical, etc.) from the conventional pesticides: organo- chlorines/phosphates/carbamates/pyethroids (Okedi, 1988).

In Uganda, over the past decade among those researched on are: Bactivec, Grieself, Aquatain, SAFE®, Bedo- bitin and Larvex. All were piloted around the district of Wakiso from 2013 under the PMI project with NCRI for Bactivec, Grieselef, Aquatain and SAFE® since 2008 and by NMCP with partners for Bedo bitin and Larvex in the past 2-3 years). 
3. Larviciding assays with target organisms (mosquito larvae) and non-targets
Basing on manufacturer’s recommendations and WHO guidelines for testing larvicides (WHO, 2005), studies were conducted to assess the bio-efficacy of SAFE® against mosquito larvae and some non-target organisms. Laboratory and Field assessment of the bio-efficacy of the larvicide was conducted according to the WHO protocol (2005,) for larvicides. The study was conducted in both the NCRI laboratories and in natural malaria habitats and communities at a small scale in Wakiso district and at a large scale in Nakasongola district. The methods are detailed in Chapter 5.        
CHAPTER THREE 

4. POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK
4. Introduction
In this chapter, the policy, legal and institutional framework within which this project was conducted is discussed. National laws are discussed along with relevant multilateral environmental agreements to which Uganda is a party.

Introduction of SAFE® may pose serious impacts on the environment; during the importation/manufacture/application phase, the outputs may have both negative and positive impacts on the environment and social setting of the recipient areas. These environmental and social effects shall be managed within a legal framework.

Uganda has various laws, policies and institutional set up governing the management of its natural environment as discussed in the following sub-sections. These shall be strictly adhered to during the course of all activities relating to the proposed importation/manufacture/application of SAFE®.

4. Relevant National Policies

Some of the Policies relevant to the proposed importation/ introduction of mosquito larvae pesticide into Uganda are discussed in Table 3.1 below:

	Policy                                                                  Description                                                                                           Compliance

	The National Environment Management
Policy, 1994
	This policy aims at promoting sustainable economic and social development mindful of the needs of future generations and EIA is one   of   the   vital   tools   it   considers   necessary   to   ensure environmental quality and resource productivity on long-term basis.

It calls for integration of environmental concerns into development policies, plans and projects at national, district and local levels. Hence, the policy requires projects or policies likely to have significant adverse ecological or social impacts to undertake an EIA before implementation and thereafter-periodic Environmental Audits. The key policy objectives include the enhancement of the health and quality of life of Ugandans and promotion of long-term, sustainable socio-economic     development through sound environmental and natural resource management and use; and optimizing resource use and achieving a sustainable level of resource consumption.
	Relevant stakeholders have been engaged during the environment impact study of the proposed

instruction of SAFE® to explore the potential issues of concern, which are to be addressed by

implementing the ESMP presented in Chapter 9 of this project brief.

	Uganda’s Vision
2040
	Uganda’s Vision is “A transformed Ugandan society from a peasant to a modern and prosperous country within 30 years”.    The set goals range from political, economic, social, environmental, and cultural among others.  Uganda aspires to have a sustainable socio-economic development that ensures environmental quality and the resilience of the ecosystem.  The elements of this aspiration, which should be taken into consideration include;

•
Stability of the national and global biological and physical systems that guarantee the resilience of the ecosystem overtime.

•   Pollution-free, healthy and beautiful environment.
	InRAD Corporation is committed to ensuring sound environmental management in all its developments.


Table 3:1 Relevant Policies to the proposed importation / introduction of mosquito larvae pesticide
	Policy                                                                                                                                                    
	Description         
	Compliance

	National Development Plan II (2014)
	The National Development Plan (NDP) II (2014) is the most important policy document which guides development decisions in Uganda today.  Climate change models for Uganda110 point to an increase in temperature in the range of 0.7oC to 1.5oC by 2020.
The models predict a likely increase in the variability of rainfall with most areas probably getting higher rainfall, hence the need for pro- active actions to cope and mitigate the problem. Section 8.4 on environment, highlights the pivotal role the environment plays in the realization of sustainable development.

The environment sector is said to contribute to the productivity of other sectors especially agriculture, industry and fisheries by providing natural assets from a sustainable natural resource base. The NDP highlights some of the strategic objectives on the environment under Section 8.4.3 as highlighted below;

1) Objective 1 - Restore degraded ecosystems (wetlands, forests, range lands and catchments) to appropriate levels.

2)   Objective   2   -   Ensure   sustainable   management   of environmental resources and minimize degradation

a) Strategy 1: Integrate environmental concerns in all development initiatives.

b)   Strategy 6: Promote compliance with environmental laws and regulations

3) Objective 3 -  Identify and address emerging environmental issues and opportunities.

a)   Strategy 1: Improve electronic and other hazardous waste management.

       b)   Strategy 3: Improve the management of chemicals
	Variation in climatic conditions, such    as

temperature, rainfall patterns, and humidity, has a profound effect on the longevity of the mosquito and on the development of malaria parasites in the mosquito and, subsequently, on malaria transmission.    In response, SAFE® has been engineered to halt the growth and development process of the malaria parasites vector (the female Anopheles mosquito) and thus help reduce the impact of malaria. This is anticipated to significantly enhance the efforts to achieve Uganda’s National Development Plan (NDP) objectives (particularly objective No. 3)


	Policy                                                                                                                                                    
	Description         
	Compliance

	Wildlife Policy, 1999
	The policy recognizes that wildlife is a key socio-economic resource for Uganda and outlines the status and threats to wildlife in Uganda. The policy states that there is a need to cater for the co-existence of wildlife and human populations, but this must be done in a manner in which the primary objective of conserving the nation’s biological diversity is not lost. A National Wildlife Policy Framework is outlined in order to address the following challenges.

•
Protection of areas with high levels of biological diversity that are representative of the major habitats.

       •   Sustained management of wildlife and the protection of threatened and endangered species.

•
Inclusion of the private sector, communities, NGOs, and others in policy implementation and the management of the natural resources.

•
Provision of a framework for the management of wildlife outside protected areas, with district authorities and rural communities playing a central role.

•
Management of wildlife conservation areas according to a comprehensive national strategy, and approved management plans.

•
Establishment of wildlife-related monitoring and research, which directly contributes to wildlife management and conservation.
	SAFE® as a Chlorophyll-based product expected to have no negative effect on other organisms, but its mode of action between the target (female anopheles mosquito) and non-targets (other wildlife forms- flora and fauna) has been considered.


	Policy                                                                  Description                                                                                           Compliance

	
	biological, or environmental, based on local evidence. IVM also encourages collaboration within the health sector and with other sectors, and active engagement of communities.

The overall policy goal is to reduce malaria transmission through an evidence-based Integrated Vector    Management (IVM) approach.

The following policy objectives are enshrined therein;

1.
To promote the use of the most effective malaria vector control interventions, singly or in combination;

2.
To reduce and/or eliminate human-mosquito contact thus reducing malaria transmission;

3.    To reduce and/or eliminate mosquito breeding sites;

4.
To maintain an enabling environment for sector-wide active and effective participation in the scale up and maintenance of malaria vector control interventions;

5.
To promote the rational application of malaria vector control interventions; and

6.
To document the implementation of malaria vector control interventions.
	

	The National Water Policy, 1999
	The objective of this policy is to provide guidance on development and management of the water resources of Uganda in an integrated and sustainable manner, so as to secure and provide water of adequate quantity and quality for all social and economic needs, with full participation of all stakeholders and mindful of the needs of future generations.

	InRAD Corporation   acknowledges   that proper management of the larvicide solution ensures its efficient use and prevents or minimizes its impacts on surface water (portable water and water for domestic and industrial use). Besides, SAFE® is a product that is environmentally safe- presents no residual problems.


	The   Uganda   National   HIV   and   AIDS
Policy, 2011.
	National effort to combat HIV/AIDS is characterized by a policy of

openness by Government, and this has, to a large extent, been emulated by civil society, political and social institutions, and workplaces. HIV/AIDS is recognized by Ministry of Health as a considerable risk in national development interventions and it (together with the ministry responsible for labour) encourages employers to develop in-house HIV/AIDS policies, provide awareness  and   prevention  measures   to   workers   and   avoid
	InRAD Corporation is committed to upholding

the policy both at the work premises and during the operational phase of the larviciding. Besides that, this larvicide primarily helps to curtail the incidence of malaria-carrying vectors (female Anopheles mosquitos) in Uganda. InRAD Corporation acknowledges that malaria and HIV/AIDS   in   tandem   have   and   continue   to


	Policy                                                                  Description                                                                                           Compliance

	
	discriminating against workers living with or affected by HIV/AIDS. The key principles underlying the policy implementation are non- discrimination, confidentiality; HIV testing, greater involvement of people living with HIV/AIDS (GIPA); promotion of prevention;

treatment, care and support as well as gender concerns in the world of work. It provides a framework for prevention of further spread of HIV and mitigation of its social economic impact within the world of work in Uganda.
	disproportionately affect different segments of Uganda’s society. InRAD Corporation is bound by the National HIV/AIDS Policy particularly in light of the profound and unique relationship between  these  two  maladies  that  continues  to place devastating effects on families and whole communities.

	The National Gender Policy 1997

	The overall goal of the National Gender Policy 1997 is to mainstream gender concerns in the national development process in order to improve the social, legal/civic, political, economic and cultural conditions of the people of Uganda, and in particular women. A tool to guide and direct the planning, resource allocation and implementation of development programs with a gender perspective
	InRAD Corporation intends to mainstream gender dimensions into its formulation, planning and implementation framework hence, its compliance with the National Gender Policy for Uganda. It plans to promote the participation of both women and men in all stages of the project cycle, equal access to and control over economically significant resources and benefits. It also strives to promote recognition and value of women’s roles and contributions as agents of change and beneficiaries of the development process recruitment process for workers on the project, provision of sanitary facilities, payments and days off.


4. National Legal Framework

	Legislation                                     Description                                                                                                              Implementation

	The Constitution of
Uganda
	The Uganda Constitution of 1995 states in articles 39 and 41 that everyone has a duty to maintain a sound environment. Every person in Uganda has a right to a healthy and clean environment and as such can bring legal action for any pollution or disposal of wastes. It also stipulates that Parliament shall by law provide measures intended to protect and preserve the environment  from abuse, pollution and degradation
	This   project was   conducted   to ensure compliance with national environmental   requirements. Environmental concerns have been addressed in the project

design and implementation.

	National     Environment     Act
CAP 153
	The National Environment Act Cap 153 was enacted in 1995 and stipulates the principles   of   environmental   management   and   the   rights   to   a   decent environment; institutional arrangements; environmental planning, environmental regulations, environmental standards; environmental restoration orders and environmental easements; records, inspection and analysis; financial provisions; offences; judicial proceedings and  international obligations.

Section 22 of the National Environment Act stipulates a requirement to undertake environmental audits for projects for which environmental impact assessments were carried out, and for on-going monitoring and reporting on compliance with statements made in the environmental impact assessment.
	In this case, introduction of SAFE® operations in Uganda is one of the projects in the Third Schedule to the Act that does not require an ESIA to be conducted before implementation. The project brief outlines some of the likely impacts of the SAFE® powder.

	The National Environment
(Waste                 Management) Regulations, 1999 under the
National Environment Act Cap
153, 1995
	These regulations require waste disposal in a way that would not contaminate water, soil, air or impact public health.  This is in relation to onsite waste storage, haulage and final disposal.  According to the regulations, waste storage, transportation and treatment or disposal should be done by licensed entities.
	The Regulations oblige     the Developer to put in place measures for proper management of   waste   and   of   which   basic guidance on handling  and disposal of any waste arising from the SAFE®  operational activities has been provided for.


Table 3.2: Legal Framework
	Legislation                                     Description                                                                                                              Implementation

	The   National   Environmental
(Audit) Regulations 2006
	Every owner or operator of a facility whose activities are likely to have a significant impact on the environment shall establish an environmental management system in accordance with these Regulations. An environmental management system shall include, among other matters that the Executive Director may prescribe—

•
a corporate environmental management policy, which shall include a commitment by the owner or operator of the facility to implement it; and

•   a plan for the implementation of the corporate

A copy of the environmental management policy shall be displayed in a conspicuous place in the facility to which it applies
	InRAD Corporation commits at any time to carry out a voluntary environmental audit of the facility to determine  its  compliance with the Act, these Regulations and other relevant laws.

	The Occupational Safety and
Health
Act, 2006
	The health and safety of persons at work and the handling of hazardous processes and chemicals during manufacture, storage, transport and sale are in the purview of the Occupational Safety and Health Act No 9 2006.

The purpose of the Act is to improve the working conditions of working people and in particular their safety, health, and the hygiene of their  working environment - to ensure that they work in an environment, which is reasonably free from all hazards that can lead to injury and poor health.
	InRAD Corporation is to take

all preventive measure including administrative and technical measures to prevent or reduce contamination    of    the    working

environment to the level of exposure limits specified by the Commissioner.

	Uganda   National Bureau   of
Standards Act, Cap 327


	The relevant provision of this Act prohibits any person to import, distribute, sell, manufacture or have in possession for sale or distribution any commodity for which a compulsory standard specification has been declared unless such commodity conforms to the compulsory standard or unless the commodity bears a distinctive mark (section 21(1). This Act could be read together with the National Environment Act on chemical standards in developing standards for pesticides use in the country.


	InRAD Corporation is committed to complying with this Act’s requirement to inspect its premises, take reasonable samples of the larvicide solution, test the operations, access any records regarding the solution and examine the solution at any time.



	Draft    National    Air    Quality
Standards, 2013
	The Draft Standards as shown in Table 3.3 below seek to protect the quality of air from impacts of anthropogenic activities.

	InRAD Corporation will ensure adherence to Best    Available

Technologies (BAT) and Best Environmental   Practices   (BEP) during the operational activities of SAFE®


	Legislation
	Description
	Implementation

	Draft    National    Air    Quality
Standards, 2013
	
	Table 3.3: Draft regulatory air quality limits
	
	InRAD Corporation will ensure adherence to Best    Available

Technologies (BAT) and Best Environmental   Practices   (BEP) during the operational activities of SAFE®

	
	
	Pollutant
	Averaging time for
ambient air
	Standard for ambient air
	
	

	
	
	Carbon           dioxide

(CO2)
	8 hrs.
	9.0 ppm
	
	

	
	
	Carbon       monoxide

(CO)
	8 hrs.
	9.0 ppm
	
	

	
	
	Hydrocarbons
	24 hrs.
	5 mgm-3
	
	

	
	
	Nitrogen          oxides

(NOx)
	24       hrs.       1-year arithmetic mean
	0.10 ppm
	
	

	
	
	Smoke
	Not    to    exceed    5 minutes in any one

hour
	Ringlemann Scale No.2 or

40%  observed  at  6m  or more
	
	

	
	
	Soot
	24 hrs.
	500 μg/Nm-3
	
	

	
	
	Sulphur  ioxide (SO2)
	24 hrs.
	0.15 ppm
	
	

	
	
	Sulphur          trioxide

(SO3)
	24 hrs.
	200 μg/Nm-3
	
	

	
	Source: Draft National air quality standards, 2013
	

	The   Agricultural   Chemicals
(Control) Act, No. 1 of 2006
	This Act was enacted to control and regulate the manufacture, storage, distribution and trade in, use, importation and exportation of agricultural chemical and other related matters. Under this Act, the requirement of packaging, labelling or advertisement of agricultural chemicals is relevant in pesticides management to prevent illegal activities related to mislabeling and mis-packaging. In addition, section 13(2) provides for the period in which the seized agricultural chemicals can be detained and the power to dispose them off. The person in whose possession the chemicals were got has to consent in writing for these chemicals to be destroyed by the Government.
	InRAD Corporation is to comply with the legal requirement

of packaging, labeling or

advertisement      of      SAFE® powder to prevent illegal activities related to mislabeling and mis-packaging of the product. InRAD Corporation acknowledges the importance of putting in place an effective and efficient mechanism for disposal of the seized/expired SAFE® powder. Similarly, a Vector Management Plan is to be developed among others to guide the use of the larvicide.


	Legislation                                     Description                                                                                                              Implementation

	The Public Health Act, 1964
	Section 7 of the Act provides local authorities with administrative powers to take all lawful, necessary and reasonable practical measures for preventing the occurrence of, or for dealing with any outbreak or prevalence of any infectious, communicable or preventable disease to safeguard and promote public health; and to exercise the powers and perform the duties in respect of public health conferred or imposed by this Act or other relevant laws.
	Public health and hygiene are key areas of concern for InRAD Corporatipon with regard to

waste management arising from use of the larvicide.

	The National Environment (Minimum Standards for Management of Soil Quality) Regulation, 2001
	The purpose of this regulation (Under sections 30 and 107 of the National Environment Act) include:

•
To establish and prescribe minimum soil quality standards to maintain, restore and enhance the inherent productivity of the soil in the long term;

•   To establish minimum standards for the management of the quality of soil

•
To   establish   criteria   and   procedures   for   the   measurement   and determination of soil quality, and

•   To issue measures and guidelines for soil management.
	InRAD Corporation is committed to complying with the requirements of this act by:

•
Observing the measures and guidelines in the Fourth Schedule

•
Observing the guidelines for the frequency of monitoring soil quality parameters in the Fifth Schedule

•
Conduct   investigations   and other measures to determine the quality of soil as specified in these Regulations

•
the soil quality   parameters established under the First Schedule are observed.


Table 3.3: International Policies and Conventions
	International legislation                                  
	Applicability

	World   Bank   Safeguard   Policies   and Procedures

	Environmental Assessment is one of the ten (10) environmental and social Safeguard Policies that the Bank uses to examine the potential environmental risks and benefits associated with Bank lending operations. The World Bank screens projects based on their potential environmental impacts, in order to classify them as A, B or C. 
The Bank's Environmental Assessment policy and procedures are described in Operational Policy/Bank Procedures - OP/BP 4.01- 3.3.1.1 Environmental Assessment. This policy is the umbrella policy for the Bank's environmental “safeguard policies”. Other safeguard policies relevant to the project include:

Natural Habitats (OP  4.04),  Forests  (OP  4.36),  Pest  Management  (OP  4.09),  Physical  Cultural Resources (OP 4.11) and Disclosure Policy (BP 17.50)

	African Development Bank Policies
	The AfDB Policies/Guidelines that need to be recognized in undertaking the community engagement programme include:

1.    Environmental Review Procedures for Private Sector Operations of the African Development Bank;

and Policy on resettlement and involuntary Displacement.

2.
The project assigned to Category 1 is required to undertake a full Environmental and Social Impact Assessment (ESIA), including the preparation of an ESIA Report and Environmental and Social Management Plan (ESMP). These projects may also be improved by carrying out complementary studies that are not specifically required under the ESAP.

3.
It is a requirement that the local population is informed of the results of the EIS report and their opinions about the proposed recommendations solicited. The EIS reports are released in the borrowing country project areas at some public places accessible to the potential beneficiaries, affected groups and local CSO. Once the EIS report is released in the borrowing country and submitted officially to the Bank, it is made available to the public through the PIC website and field offices.

4.

For Category 1 projects (such as roads), AfDB will disclose an ESRS on its Info Shop. This document will not be disclosed locally. AfDB requires a 120-day International disclosure period.


	International legislation                                  
	Applicability

	European Union (EU) Directives
	The Directive 97/11/EC, known as the "EIA"(environmental impact assessment), requires an assessment to be carried out by the competent national authority for certain projects which have a physical effect on the environment.

The  EU  Directives  on Environmental  Assessment  aim  to  provide a high level  of protection  of  the environment and to contribute to the integration of environmental considerations into the preparation of projects, plans and programs with a view to reducing their environmental impact.

	The Basel Convention
	The Basel Convention on the Control of Trans-Boundary Movements of Hazardous Wastes and their disposal was concluded in Basel, Switzerland, on March 22, 1989, and entered into force in May 1992. The focus of this convention is to control the movement of hazardous wastes, ensure their environmentally sound management and disposal, and prevent illegal waste trafficking (UNEP, 2006). The parties to this convention recognize the serious problems posed by stockpiles of unused and unwanted chemical products which, as a result of their obsolescence, are now considered wastes.


	International legislation                                  
	Applicability

	The Rotterdam Convention
	The Rotterdam Convention aims to promote shared responsibility and cooperative efforts among Parties in the international trade of certain hazardous chemicals in order to protect human health and the environment from potential harm and to contribute to their environmentally sound use. The convention establishes a first line of defence by giving importing countries  , and other forms of support.

	Bamako Convention, 1991
	It may impose a ban of the import into Africa and the control of trans boundary Movement and management of hazardous Wastes within Africa.   Impetus for the Bamako Convention arose from the failure of the Basel Convention to prohibit trade of hazardous waste to less developed countries (LDCs), and from the realization that many developed nations were exporting toxic wastes to Africa.

	Convention on Biological Diversity
	The Convention has three main goals including the conservation of biological diversity (or biodiversity); the sustainable use of its components; and the fair and equitable sharing of benefits arising from genetic resources.   Its objective is to develop national strategies for the conservation and sustainable use of biological diversity. National Biodiversity Strategies and Action Plans (NBSAPs) are the principal instruments for implementing the Convention at the national level (Article 6). The Convention requires countries to prepare a national biodiversity strategy (or equivalent instrument) and to ensure that this strategy is mainstreamed into the planning and activities of all those sectors whose activities can have an impact (positive and negative) on biodiversity.

	The FAO International Code of Conduct on the Distribution and Use of Pesticides
	It establishes voluntary standards for public and private institutions involved in the distribution and use of pesticides.  The revised version of the Code, adopted in 2002 has become the globally accepted

benchmark for pesticide management and has enabled many countries to establish and strengthen their pesticide management systems. The Code sets out a vision of shared responsibility between the public and private sectors, especially the pesticide industry and government, to ensure that pesticides are used responsibly, delivering benefits through adequate pest management without significant adverse effects on human health or the environment.

	Stockholm   Convention   on   Persistent
	A global treaty to protect human health and the environment from chemicals that remain intact in the environment for long periods, become widely distributed geographically, accumulate in the fatty tissue of humans and wildlife, and have harmful impacts on human health or on the environment.


	International legislation                                  
	Applicability

	Organic Pollutants (POPS)
	Aims  to eliminate  or  restrict  the  production  and  use  of persistent  organic  pollutants (POPs).  Exposure

to Persistent Organic Pollutants (POPs) can lead to serious health effects including certain cancers, birth defects, dysfunctional immune and reproductive systems, greater susceptibility to disease and damages to the  central and peripheral nervous  systems.  In response to this global problem, the Stockholm Convention. Requires its parties to take measures to eliminate or reduce the release of POPs into the environment.

	Strategic    approach    to    international chemicals management
	The overall objective of the Strategic Approach is to achieve the sound management of chemicals throughout their life-cycle so that, by 2020, chemicals are used and produced in ways that lead to the

minimization of significant adverse effects on human health and the environment. The objective will be achieved, among other ways, through the implementation of activities set out in the Global Plan of Action.

	Donor activities
	The major donors to the Uganda National Malaria Control Program include the World Bank, WHO, UNICEF, the Japanese International Cooperation Agency (JICA), the Bill and Melinda Gates Foundation, Overall, the National Malaria Control Program (NMCP) has seen a massive increase in commodities and financial resources over the years. “Systems strengthening” remains a key issue, especially with regard to supply-chain and information management.

	International Standards on Environment that were reviewed for compliance
	a)   International Finance Cooperation (IFC) Performance Standards 
b)   Equator Principles

c)    Occupational Safety & Health Administration (OSHA) Standards d)   UN Sustainable Goals, 2015

e)   International Safety Organization (ISO) Standards


4. Permits and Licenses Applicable to the importation/introduction of Mosquito larvicide into Uganda

A list of permits and licenses necessary for the introduction and importation/application of SAFE® are indicated in Table 3.4
Table 3.4: Permits and Licenses Necessary for the introduction and importation/application of SAFE® in Uganda.
	
	Permit
	Issuing agency                                   
	Use                                                                              
	Responsibility

	1.
	Environmental approval EIA

certificate.
	National Environment Management

Authority (NEMA)
	For commencement of project (importation of

SAFE® into Uganda) and application to enter into legal compliance regime with NEMA
	InRAD Corporation/MoH

	2.
	Permission to import, introduce and operate SAFE® in the country
	Uganda National Bureau of Standards, Ministry of Agriculture, Animal Industry and Fisheries
	Authorize importation and application of SAFE®
in Uganda.
	InRAD Corporation/MoH

	3.
	Waste Transportation Licence Waste Collection and Disposal Licences
	NEMA
	Authorise to collect, transport and dispose solid waste with a registered and gazetted company and facility respectively
	InRAD Corporation/MoH, target agent or distributor, Contractor

	4.
	Certification of registration of

Work place
	Ministry of Gender, Labour and Social Development (MoGLSD)- Occupational Safety and Health Department
	Regulation of Work places
	InRAD Corporation/NCRI

	5.
	Trading       Licenses/       local operational licenses
	Host district or municipality
	Regulation of Work places
	InRAD Corporation


4. National Institutional Framework

4. The National Environment Management Authority (NEMA)

The National Environmental Act provides for the establishment of NEMA as the principal agency responsible for coordination, monitoring and supervision of environmental conservation activities. NEMA is under the Ministry of Water and Environment (MoWE) but has a cross-sectoral mandate to oversee the conduct of EIAs through issuance of EIA guidelines, regulations and registration of practitioners.  It reviews and approves environmental impact statements (EIS) in consultation with any relevant lead agencies.

NEMA works with District Environment Officers and local environment committees at local government levels who also undertake inspection, monitoring and enforce compliance on its behalf. In Government ministries, NEMA works with Environmental Liaison Units to ensure that they effectively incorporate environmental issues in their activities, policies and programs.

4. Ministry of Water and Environment (MoWE)

Through its technical arm (Water Resources Management Directorate - WRMD), MoWE has a responsibility to regulate quality and quantity of water resources in the country. The Directorate is responsible for the full range of integrated water resources management IWRM) activities including monitoring, assessing, planning, allocating and regulating water resources. Specifically, the Water Resources Planning Department is responsible for water regulation through issuance of permits for water abstraction and wastewater discharge.

The Wetlands Management Department in this Ministry is responsible for monitoring of wetland conservation in Uganda including projects through wetlands of conservation value.

4. Directorate of Water Resources Management (DWRM)

The rights to investigate, control, protect and manage water in Uganda for any use, is vested in the Government and exercised by the Director of DWRM in accordance with the provisions in the Water Act, Cap. 152. The duties and roles of DWRM include, among others, carrying out inventory of water resources and preparation, update and revision of water action plans, revision, variation and cancellation of water abstraction and wastewater discharge permits. These permits are approved in collaboration with major stakeholders such as NEMA.

Section 8 of the water Act requires the ministry concerned in relation to any water source, where the situation so requires to;

i)      Prescribes places from which water may be extracted/abstracted for use:

ii)      Prescribe the time and manner in which water may be used

iii)      Temporarily or permanently prohibit the use of water from a given source on health grounds

iv)      Require any person to take measures, as may be specified in the notice,

v)      To avoid, reduce or repair damage to a source of water or neighboring land

4. Ministry of Gender, Labour and Social Development (MoGLSD)

The Ministry is enjoined to operationalize Chapter 4 of the Constitution (Articles 31-42), which focus on affirmative action and promotion of fundamental human rights of the people of Uganda. The Department of Occupational Safety and Health in the Ministry is responsible for inspection of workplace environment to safeguard occupational safety, rights of workers and gender equity.

4. Ministry of Lands, Housing and Urban Development (MLH&UD)

In terms or situation where compensation and resettlement need arise (though with regards to this project, this scenario is highly unlikely), the prime participants are the Ministry of Lands, Housing and Urban Development (compensation and Valuation a Lead Agency therefore InRAD Corporation and MLH&UD must take the responsibility for resettlement, and identification and coordination of other players. In addition, District Land Board, District Land Tribunal, Local Councils need to be involved.

4. Ministry of Tourism, Wildlife and Antiquities (MTWA)

InRAD Corporation shall ensure the product application or use does not have a negative impact on wildlife.

4. National Forest Authority of Uganda (NFA) and District Forest Services

Two institutions were created with a motive of ensuring proper management of forests in Uganda and these include; the National Forestry Authority (for CFRs) and DFO (for LFRs and forests on private lands). Section 48 (3) of the Act defines the roles of the two bodies. The Act is explicitly clear on the expected linkage /consultation or relationship between NFA and the DFOs.

Furthermore, section 54 (g) of the same act provides for NFA to liaise with the National Environment Management Authority (NEMA) while addressing forestry and more so environment related issues. InRAD Corporation, shall not abate unsustainable forest resource use.

4. The National Water and Sewerage Corporation

National Water and Sewerage Corporation (NWSC) is mandated to supply water and provide sewerage services as a water and sewerage authority under the National Water and Sewerage Corporation Act, Water Supply Regulations, 19987o9 and Sewerage Regulations, 1999.  NWSC is represented on the National Task force of MoH managing the   introduction of SAFE®   in Uganda.
4. Ministry of Works and Transport (MoWT)

MoWT is charged with the responsibility of policy formulation in the transport sector in Uganda and sets standards in the sector.

4. National Physical Planning Board

Constitution of the Republic of Uganda provides for the formation of the National physical planning Board that should plan and oversee orderly progressive development of land in towns and rural areas.

4. Department of Occupational Safety and Health (DOSH)

The Department will be mandated for the monitoring of workers’ occupational health through ensuring adequate provision of Personnel Protective Equipment (PPEs). The ministry concerned will appoint an expert who will work alongside the consultant.

4. Wetlands Management Department (WMD)

The Wetlands Management Department (WMD) under the Ministry of Water and Environment (MW&E) takes the lead in all the day-to-day management issues of wetland resources in Uganda. It implements the Wetlands Policy in collaboration with other lead agencies, notably NEMA.

CHAPTER FOUR

5. PRODUCT DESCRIPTION
5. Introduction

SAFE is a photo biological larvicide powder, a natural product that contains chlorophyll a and b. SAFE is acronym for a natural “sunlight activated formulation extract” made of chlorophyll in silicate base. SAFE is a novel formula derived using a nano technique and all active ingredients are of plant origin.

SAFE powder larvicide can be of choice to complement control of mosquito vector- borne diseases (VBD) such as malaria, Rift valley fever and dengue as SAFE can effectively be applied against all the three economically important differing species of mosquito larvae (Anopheles, Aedes and Culex). SAFE accumulates when fed on by larvae within the larvae body and upon exposure to sunlight induces an oxidation stress photochemical energy transfer reaction leading to death.

The mode of action of SAFE is that accumulated photo active compounds in the larvae body induce a chemical reaction upon sun light exposure resulting into production of highly reactive singlet oxygen and radicals that kill mosquito larvae. The effect of SAFE can
be
noticed
within
48 –
72
hours
post
application
as
larvae
need eat it.

SAFE® is for effective and safe mosquito control in all habitats (water surfaces where mosquitoes breed) such as: stagnant or near stagnant waters, canals, dams, domestic water tanks, water pans, pools, unused swimming pools, blocked drainages, broken/uncovered septic tanks, open wells, swamps and ponds.

A preparation that destroys/controls pests purely by physical means makes it have reduced stringent requirements that are for conventional pesticides that control/kill by chemical/biochemical means. It is considered safe in drinking water, is it easy to apply at low doses, which is ideal in situations where resistance to conventional insecticides is being suspected or has already been noted.

Below is a summary of SAFE®’s Material Safety Data Sheet Information.  Dr. SHADDY please improve
	Section 1: Chemical Product and Company Identification

	
Product Name: Sunlight Active Formulated Extract- SAFE
Contact Information:
Catalogue Codes: SLC4297
                                                 Innovative Research & Development Corporation- InRaD
                       14 Saudi Buildings, Cairo, Egypt
CAS#: 97659-67-1                                                                                    Postal Code: 11341 Helioplis

RTECS: Not available.
Phone: +201227900899 

                                                                                                                  Fax: +20224148892

TSCA: TSCA 8(b) inventory: No products were found.                            Online: www.inradcorp.org
CI#: Not available.
Synonym:  

Chemical Name: Copper Sodium Chlorophyllin

Chemical Formula: Not available.


	Section 2: Composition and Information on Ingredients
	

	Composition:
	

	
	Name
	CAS #
	% by Weight

	
	Chlorophyllin
	97659-67-1
	100

	
	Toxicological Data on Ingredients: Not applicable.
	

	Section 3: Hazards Identification

	Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant).
Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (irritant), of ingestion. CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available.



	Section 4: First Aid Measures

	Eye Contact: No known effect on eye contact, rinse with water for a few minutes.
Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an emollient. If irritation persists, seek medical attention.


Serious Skin Contact: Not available.
Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.
Serious Inhalation: Not available.
Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.
Serious Ingestion: Not available.
	Section 5: Fire and Explosion Data

	Flammability of the Product: Non-flammable.
Auto-Ignition Temperature: Not applicable.
Flash Points: Not applicable.
Flammable Limits: Not applicable.
Products of Combustion: Not available.
Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of open flames and sparks, of heat.
Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in presence of static discharge: Not available.
Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.
Special Remarks on Fire Hazards: Not available.
Special Remarks on Explosion Hazards: Not available.

	Section 6: Accidental Release Measures

	

	Section 7: Handling and Storage

	Precautions: No specific safety phrase has been found applicable for this product.
Storage:
No specific storage is required. Use shelves or cabinets sturdy enough to bear the weight of the chemicals. Be sure that it is not necessary to strain to reach materials, and that shelves are not overloaded.

	Section 8: Exposure Controls/Personal Protection

	Engineering Controls: No special ventilation requirements.
Personal Protection: Safety glasses. Lab coat.


Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this product.
Exposure Limits: Not available.
	Section 9: Physical and Chemical Properties

	Physical state and appearance: Not available.
Odor: Characteristic.
Taste: Not available.
Molecular Weight: Not available. Color: Green. (Dark.) 

pH (1% soln/water): Not vailable.
Boiling Point: Not available.
Melting Point: Not available.
Critical Temperature: Not available.
Specific Gravity: Not available.
Vapor Pressure: Not available.
Vapor Density: Not available.
Volatility: Not available.
Odour Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
Ionicity (in Water): Not available.
Dispersion Properties: Not available.
Solubility: Not available.



	Section 10: Stability and Reactivity Data

	Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Not available.
Incompatibility with various substances: Not available.
Corrosivity: Non-corrosive in presence of glass.
Special Remarks on Reactivity: Not available.
Special Remarks on Corrosivity: Not available.
Polymerization: No.

	Section 11: Toxicological Information

	Routes of Entry: Eye contact. Inhalation. Ingestion.


Toxicity to Animals:
LD50: Not available. LC50: Not available.
Chronic Effects on Humans: Not available.
Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant).
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.
Special Remarks on other Toxic Effects on Humans: Not available.
	Section 12: Ecological Information

	Ecotoxicity: Not available.
BOD5 and COD: Not available.
Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. 
Toxicity of the Products of Biodegradation: Not available.
Special Remarks on the Products of Biodegradation: Not available.

	Section 13: Disposal Considerations

	Waste Disposal:

	Section 14: Transport Information

	DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.
Special Provisions for Transport: Not applicable.

	Section 15: Other Regulatory Information

	Federal and State Regulations: TSCA 8(b) inventory: No products were found.
Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada): Not controlled under WHMIS (Canada).
DSCL (EEC):
This product is not classified according to the EU regulations.
HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: a
National Fire Protection Association (U.S.A.):

	Health: 2
Flammability: 1
Reactivity: 0 Specific hazard:
Protective Equipment:
Not applicable. Lab coat. Not applicable. Safety glasses.

	Section 16: Other Information

	References: Not available.
Other Special Considerations: Not available.
Created: 10/09/2005 04:53 PM
Last Updated: 11/01/2010 12:00 PM



CHAPTER FIVE 

6. EVALUATION OF SAFE® IN UGANDA
The need to ascertain toxicity of the product to local mosquitoes and non-target organisms within the same aquatic environment where mosquito larvae live, such as ponds, swamps and other habitat made the choice for the SAFE® study. The study was based on WHO guidelines (2005) and manufacturers’ recommended larviciding technique(s) and guidelines (Ijumba, et al. 2005) and larviciding protocols, (SAFE® manuals and presentations).
6. Study area

For proof of principle, field collected samples left in their habitat water were used for laboratory tests on the mosquito larvae/pupae and non-targets, at National Chemotherapeutics Research Institute (NCRI) laboratories. Kikandwa/Nakyelongosa village, Kakiri Sub County in Wakiso District was selected for small scale studies on both larvae and non-targets, followed by a large scale pilot study in Lwabyata Sub County in Nakasongola District. 
6. Site and target 
6. Laboratory experiments

An assortment of non-target organisms and mosquito larvae were collected from experimental ponds together with their habitat water samples and kept at NCRI laboratories to conduct a field simulation experiment. These included larvivorous fish (Gambusia), water spiders, tadpoles and Lymnaea snails. The collected non-targets were exposed to SAFE larvicide according to the manufacturere’s specifications, i.e. 4g SAFE for 1 square meter in basins of equal size in the same environment. Observation post-treatment was carried out initially for 2 hours for acute mortality followed by monitoring of 24 hourly intervals for 3 days and then on 7th day.
6. Small scale field trial
Field experiments were set up in ponds created through brick making in Kikandwa/Nakyelongosa village, Kakiri SC, Wakiso district. Entomological data (larval mosquito population productivity of mosquito breeding habitats, as well as the non-target organisms living in same environment using the scooping method in consultations with aquaculturalists from Kajjansi NaFIRRI Aquaculture Research and Developmental Centre, Makerere University Zoology Department, National Chemotherapeutics Research Laboratory and Uganda Virus Research Institute. Experiments were followed for 24 days to determining effects of SAFE® to non-target organisms and mosquitoes in aquatic ecosystems. 
6. Large scale pilot study

A descriptive study to pilot larviciding on a large scale was conducted according to the WHO protocol, 2005 (Guidelines for Laboratory and Field Testing of Mosquito Larvicides) using dosages and specifications provided by the manufacturer of SAFE larvicide. The size of the piloting area was determined according to the 2012 WHO Interim Position Statement on larviciding (The role of larviciding for malaria control in sub-Saharan Africa, April 2012).

The study area consisted of two rural/urban fish villages in Lwabyata Sub-county. The areas were about 6 kms apart, but having similar levels of development and water sources. For each study area, a radius of 2kms from the main fish-landing site was considered as study area (Figure 1). One of the two study sites, namely Tumba/Kamuli village was treatment area were SAFE larvicide was applied, while another Fishing village, namely Kansira was the control study site where only monitoring of larval and adult stages of mosquitoes was conducted.
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     Figure 1: Map of Nakasongola district showing large scale study area
This study was designed to run on a team-based structure. The team comprised of specialists in ecology, entomology, statistics and sociology. Each specialized area had its own team of technical staff and/or workers, but they all worked with VHTs.
The Entomology team was divided into two groups, A and B, where team A applied SAFE and monitored the larval and adult mosquito population in the treatment area, while team B only monitored the larval and adult mosquito population in the control area. The Ecology, Sociology and Statistics teams worked in both control and treatment sites.

6. Findings and discussions

6. Laboratory results

No observable toxic effects were noticed against the non-target organisms when the organisms which usually cohabit with Anopheles were subjected to trial in water treated with SAFE. The simulated experiment registered 100% survival of tadpoles, Gambusia fish, Lymnea snails, and water spiders (Table. 5.1). In addition, no complaints or cases of injuries were registered from the communities during the course of conducting communication surveillance. The larvicide has therefore exhibited safety characteristics.

Table 5.1: Laboratory results
	Treatment
	Non-target organisms


	No of organisms  introduced to larvicide
	No of organisms which survived Post-application
	% survival 

	
	
	Day 1(pre-application)
	Day 1( post- application)
	Day 2
	Day 3
	Day 7
	

	
	Gambusia sp. fish 
	10
	10
	10
	10
	10
	100

	
	Tadpoles 
	20
	20
	20
	20
	20
	100

	
	Lymnea snails
	4
	4
	4
	4
	4
	100

	Control
	Gambusia sp. fish 
	10
	10
	10
	10
	10
	100

	
	Tadpoles 
	20
	20
	20
	20
	20
	100

	
	Lymnea snails
	4
	4
	4
	4
	4
	100


6. Small scale trial results
Identification of non-targets and mosquitoes was done by Zoology Department of Makerere University and VCD. Reports of both pre- and post-SAFE application in the experimental ponds showed presence of the following organisms: Tadpoles, Gambusia fish, Hydrometra, Gastropods , cray fish, Water mite, Limnochares, Cambarus, Water flea , Toxorhynchite larvae, Biomphalaria sudanica, Asplanhina spp, Monostyla spp, Brachionus spp, Lacane spp, Epiphanes spp, and Conochirus spp, for those belonging to kingdom Animalia; and Pediastrum spp, Chlorella spp, Nitzchia spp, Closterium spp, Microcystis spp, Navicula spp, Cylindrospermum spp, Tuberalia spp, Ulothrix spp Spyrogyra spp, Surinella spp, Netrium spp, for those belonging to kingdom plantae.  Such results suggest that SAFE may have no serious effect on non-target organisms.
The results of effect of SAFE on mosquitoes are shown in Table 5.2 and Figure 2 below.
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Figure 2: Performance of SAFE in Algae Free sites: Mean % Reduction in L1-L2, L3-L4 and pupae.

Results on average show an initial reduction of L1-L2, L3-L4 and pupae population of 88.75%, 96.51% and 100% in 48 hours post application respectively, residual reduction of L1-L2 population range of 80% to 100%(modal reduction=99.5%); and reduction of L3-L4 population range of 90% to 100% (modal reduction=100%).  Low reductions of the population of L1-L2 varying in the range of 75% to 78% were also registered. Residual reduction of Pupae population with SAFE was by 100% for 22 days, indicating that the residual period of the larvicide with respect to the population reduction of all larval instars and pupae is more than 22 days. 

6. Large Scale SAFE piloting results
Entomological baseline surveys of adult, pupal and larval stages indicated presence of Anopheline, Culicine and Mansonia mosquitoes in both the treatment and control study sites. The presence of predatory larvae of genus Toxorhynchites was also observed. All mosquito larvae instars and pupae were found in the waters during baseline. Laboratory results of identification of specimens (morphological) from study sites indicate that the members of the Anophelines were actually Anopheles gambiae and Anopheles funestus species.

6. Bio- efficacy of SAFE against Larval stages of mosquitoes

Results of Anopheline L1+L2 larvae monitoring post SAFE application are shown in table 1 and figure 1 below. The population of Anopheline larvae (L1+L2) showed an increase in the population density in both the treatment (Tumba/Kamuli) and Control site (Kansiira) in the first week of post application of SAFE larvicide. During the second week post SAFE larvicide application, the densities in the SAFE treatment site reduced to lower than baseline, but those in the control area were still comparable to the baseline densities.

The SAFE treated site registered lowest population density of L1+L2 in the third week. The L1+L2 densities in the SAFE treated site started rising back to levels comparable to the levels observed in the control site and the baseline. This rise in the L1+L2 larval densities are in agreement with the recommendation of the manufacturer of SAFE larvicide (InRad Company) to re-apply SAFE at day 21 after the 1st application. Agreeably, the 2nd application three weeks after the 1st application crushed the L1+L2 densities. The trend also continued the same way after the third application of SAFE larvicide, but the effect was overrun by an influx of rain showers that severely diluted the concentration of the larvicide, which surged up the L1+L2 larval densities in both SAFE treated and control sites. However, even then the control site registered higher L1+L2 larval densities, indicating that the larvicide still had some effect even at low concentration. The upsurge of L1+L2 larval densities when the rains increased supports the WHO recommendation that larvicides are most effective when applied during the dry season when breeding sites are easily defined, few and findable.
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Figure 3: Comparison of L1+L2 Anopheline larval densities in the Control and treated sites during application of SAFE larvicide.

The results observed for the L1+L2 larval densities were statistically significant when ANOVA was used. Comparison of the population densities of L1+L2 in the treatment and control sites indicated significant differences (P≤0.05) in L1+L2 larval densities observed during different days of monitoring,  although  the  differences  observed on some monitoring days, particularly 29th October, 11th, 14th, 17th and 23rd November, 2017 were not statistically significant (P≥0.05) (Table 5.2). It is in such periods that other factors such as domestic pigs over played in the water during the feeding hours of the larvae, rendering it impossible for the larvae to eat the larvicide, after all free range grazed domestic pigs are a very common in Tumba/Kamuli area, which is the treatment area.

Table 5.2: Comparison of Anopheles larval (L1+L2) population density after application of SAFE larvicide in Tumba/Kamuli as treatment site (T) and Kansiira being the Control site (C)

	Date
	L1+L2

	
	Tumba (T)
	Kansiira (C)

	18/10/2017
	6.0±7.5a
	

	21/10/2017
	
	13.1±6.1b

	24/10/2017 (1st)
	9.4±15.4a
	20.0±10.4b

	27/10/2017 (2nd )
	12.7±23.2a
	18.1±5.3b

	29/10/2017 (3rd )
	7.1±10.3a
	13.3±4.9a

	2/11/2017 (4th )
	
	10.2±3.4

	5/11/2017 (5th )
	3.1±2.7a
	12.6±4.5b

	8/11/2017 (6th )
	5.2±5.0a
	10.7±4.4b

	11/11/2017 (7th )
	12.0±19.0a
	10.3±3.2a

	14/11/2017 (8th )
	12.0±19.4a
	11.0±3.2a

	17/11/2017 (9th )
	7.8±12.5a
	11.4±8.8a

	20/11/2017 (10th )
	2.7±3.8a
	6.0±4.2b

	23/11/2017 (11th )
	9.4±16.7a
	4.6±3.4a

	26/11/2017 (12th )
	17.8±22.6b
	13.3±15.2a

	14/12/2017 (13th)
	8.0±7.5
	


The percentage reduction in population densities of L1+L2 ranged from 95.5% to 100% (Figure 2). The percentage reduction of L1+L2 was observed at 99% on 2nd day of post application of SAFE, but increased to 100% at the end of first week of post application, before realizing reduction up to 3rd week of post application. The lowest percentage reduction of L1+L2 (95.5%) was observed at the end of the fourth week of post application (Figure 4). 

The trends observed for L3+L4 larvae and pupal densities more or less followed the same trend as L1+L2 larval densities.
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Figure 4: L1+L2 Anopheles % larval reduction after application of SAFE larvicide

The effect of SAFE on the adult mosquito population was assessed using two methods, PSC and CDC Traps. The total number of mosquito collected by PSC method in eight selected sentinel house in the treatment and control sites in days of monitoring is presented in table 5.3 and figure 5. The female Anopheles mosquitoes in the control site were generally higher than the SAFE treated site post-application. 

Table 5.3: Total number of different types of mosquitoes collected by PSC method in eight sentinel houses
	Date of monitoring
	Tumba (Treatment)
	Kansiira (Control)

	
	Anopheles
	Culex
	Mansonia
	Anopheles
	Culex
	Mansonia

	21/10/2017
	605
	1
	9
	220
	6
	14

	30/10/2017
	240
	0
	6
	89
	3
	0

	6/11/2017
	185
	4
	3
	224
	5
	3

	15/11/2017
	127
	2
	2
	267
	0
	9
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Figure 5: Comparison of adult Anopheline mosquitoes collected by PSC method in the Control and treated sites during application of SAFE larvicide.
Assessment of malaria cases from all three accessible Health Centres generally indicated a reduction of malaria cases during and after SAFE larvicide application. It is highly suggestive that larviciding contributed to the observed reductions that are observed up to the month of March 2018 (Figure 6).
 SHAPE  \* MERGEFORMAT 



[image: image8.png]


[image: image9.png]


[image: image10.png]


Figure 6: Malaria cases recorded at 3 Health centres in the study area during and after application of SAFE Larvicide.

6. Conclusion

Larviciding is a new concept to the majority of Ugandans in Wakiso and Nakasongola Districts; but the population expressed willingness and enthusiasm to embrace the intervention. Intensive and extensive sensitization of the population will therefore play an important role in maximizing its success in the communities.

From the results obtained in this study, SAFE Larvicide has shown a high potential in reducing mosquito vectors at community level on a large-scale. Anopheline malaria vectors are the ones targeted for suppression in this study, but also Culicine and Mansonia mosquitoes were suppressed as well.

The larvicide severely inhibited the development of pupae and thus the emergence of adult mosquitoes from the breeding sites. SAFE inhibited adult malaria vector emergence by more than 3 weeks. The inhibition of adult emergence already mentioned implies that the population of adult mosquitoes in the community will most likely reduce and can continue to reduce with more rounds of application of the larvicide, hence the population of potential malaria vectors can reduce. Eventually the population of infective female Anopheles mosquitoes carrying Plasmodium species can also reduce and so cases of malaria in communities can reduce.

Since communities in Wakiso and Nakasongola Districts showed willingness to take up larviciding as a new intervention in the fight against malaria, Larviciding coupled with other vector- based malaria control interventions can prevent malaria transmission through reducing the population of the vectors. More Bio-larvicides such as Bactivec, Griselesf and other monolayer formulations are not toxic to non-target organisms that co-habit with mosquito larvae and therefore can be safely used in the Ugandan environment.

6. Recommendations

a) Basing on the results of both the small scale evaluation and the large scale Pilot study, SAFE can be adopted for inclusion in IVM, thus becoming an intervention into the integrated vector management policy and program of the MoH, Uganda. 
b) Completion of evaluating new larvicides in the pipeline, such as Larvex, Bedo-Bedo, Kulicide is proposed. However, Caution should be taken to register and test incoming larvicide before certification for inclusion in the country’s registered larviciding tools.

c) The proposed programme structure for a national LSM program should be overseen by Entomologists who will be directly accountable to the IVM desk and the Programme Manager of National Malaria Control Program (NMCP). Vector Control Officers and Medical Entomologists will assist the Entomology desk in the daily work. There should also be District coordinators as well.

c. Each District should have an LSM Coordinator (a DVCO) who will ensure quality work implemented at District level. Two inspectors (VCO/Health Inspector) per county will implement quality control and help with training activities. Each sub- county will have a supervisor (Health Assistant) overseeing the work of CHEWs involved in larval surveillance and larviciding.

d. All stakeholders at different levels should be sensitized prior to implementation of large-scale trials. This will help to ease fears and minimize interferences and resistances towards Larviciding in the communities where large scale will be conducted. The larviciding implementation strategy should also be carefully planned so that it does not interfere with the economic activities of the communities and finally to remove doubt on safety of larvicides in the community, safety of domestic water sources should be considered when choosing larvicides for malaria prevention intervention.Larvicide manufacturers/suppliers and researchers should develop combination therapy with larvicides that are effective on larval as well as pupae and egg stages for increased efficiency and efficacy in reducing the population of the malaria vectors and subsequent intensified control of malaria.

e. All larvicide manufacturers and stake holders should initiate a study to investigate the effect of algae and other ambiance factors on the bio-efficacy of larvicides and design possible methods of mitigating the factors.

f. There is need to make two to three rounds of application of larvicides after each rainy season. One more round should be administered one week after the onset of a new rainy season.

g. Prior to larviciding implementation, it will be relevant to notify individual private landowners, evaluate and capture their opinion, seek permission and alleviate their fears about land grabbing. Larviciding in a new area should always be preceded by a baseline entomological survey in order to assess mosquito diversity and dynamics of the area and training of VHTs, etc. At least eight readings must be taken before application of larvicides for the case of larval baseline survey.

CHAPTER SIX

7. STAKEHOLDER ENGAGEMENT AND PUBLIC DISCLOSURE
7. Introduction

Stakeholder Consultation and Engagement for the importation/introduction of Mosquito larvicide into Uganda was undertaken in accordance with the NEMA guidelines for seeking opinions and views on the environmental aspects of the project. The local legal framework of consultation activities and project disclosure requirements, particularly in respect of public consultation activities that are directly required, were also consulted. In this regard, the key steps within the overall stakeholder consultation and engagement process include -

a)   Identifying and notifying stakeholders of the larviciding project;

b)   Holding meetings (formal and informal);

c)    Making provision for stakeholders to review and comment on all reports; and

d)   Making a record of responses to comments and concerns available to stakeholders.
7. Notifying Stakeholders of the project and its Environmental Impact 

Consultations with various lead agencies, institutions and key personnel were conducted prior to and during the study project as part of building support and gathering views for guidance on the designs and Environmental aspects to critically examine during the initial studies for the proposed project.

Formal and informal meetings where held with several project area stakeholders (Appendix B).
7. Stakeholder Engagement

The Stakeholder Engagement for the implementation of the project, is critical to the successful implementation of the project because the project implementers will come into constant contact with the project stakeholders. To achieve a highly successful implementation process, the project must work collaboratively to maintain inclusive and participatory relationships with the various project stakeholders.

7. Objectives of Stakeholder Engagement

The objectives of stakeholder participation include the following:

a)   To provide sufficient, balanced, objective, accurate and   consistent information   to   assist stakeholders to understand the project.

b)   To obtain feedback from stakeholders on project related issues

c)
To work directly with stakeholders throughout the process to ensure that their concerns and needs are consistently understood and considered.

d)   To partner with the stakeholders in the implementation of resettlement activities.

e)   To create an enabling environment through which the project will smoothly operate in friendly co- existence with other stakeholders

The SEP shall be reviewed and updated on a regular basis during project implementation. This SEP largely considers the stakeholders who have either interest, impact, influence over the project, stakeholders are therefore categorized based on the impact and the influence of them to the project’s activities. The approach, the strategies of handling the stakeholders, communication frequencies will be differing from one to the other based on the categorization with respect to impact and influence.

7. Stakeholder Engagement Strategy

Engagement of stakeholders is vital in the understanding of project environmental and social risks, impacts and opportunities. The project will involve stakeholders and to keep good communication practices during the lifetime of the project. According to this approach, the aim of information disclosure / communication will be:

a)   To provide the general public and product consumers a schedule and information on activities that will be arranged, together with the mechanisms for their feedback.

b)   To improve the knowledge of what a project for proposed importation/introduction of Mosquito larvae pesticide into Uganda involves, in all stages of the project life cycle.

c)
To make public the commitment of InRAD Corporation to ensure the best practices in terms of environment protection and health and safety for agents and distributors.

d)   To make available to the public a grievance procedure, in order to collect the negative feedback and to act in correcting the causes that may lead to a negative opinion about the proposed importation/introduction of Mosquito larvicide into Uganda.

In order to ensure transparency and availability of information regarding the InRAD Corporation larvicide importation/introduction at all phases (will undertake the following:

a)   Product information (in English, Luganda and Kiswahili) – will be attached on each product and package.

b)   Website information –  InRAD Corporation will disclose the products information on its website. Information will be available in English language.

7. Sharing of reports and Documents

The following documentation shall be made available to the public on the website and in hard copies, upon request;

a)   Project’s Non-Technical Summary (NTS);

b)   Stakeholder Engagement Plan (SEP), including Grievance Mechanism; and c)    Environmental Impact Statement.

7. Comments Database

A register containing all available contact details of stakeholders (see Appendix I) is presented and a record of all comments and observations made during the study project for the proposed importation/introduction of Mosquito larvicide into Uganda is presented in Table 6-1 below.

Table 6.1: Stake holder consultation comments/ concerns raised. We need reports from NCRI about stakeholder meetings
	Name          and                                                                                                
Contact
	Designation
	Where and when      
	Comments
	Response/ Proposed Action

	Dr.          Jimmy
Opigo
Tel:
+256772962601
	Program Manager National

Malaria

Control

Program
	Ministry of Health

2016
	✓   We welcome the project
✓   This is an outdoor application which means that the
product (SAFE®) shall be effective in real situations,

safe to people who will apply it, feasibility and affordability among others

✓   We   work   through   legislators   like   UNBS   and   NDA,
depending on whether the product is public health or

consumer good and SAFE® has to consult with them before we can approve the product
✓   If it’s a public health product then the main concerned
legislator shall be National Drug Authority, they will check

for information about the product, its disposal, and its application

✓   Before the Ministry can approve the use of SAFE®, it
has to be cost effective and shall be cleared with the

necessary institutions like the Government chemist.

✓   This product will be applied in water and one of the main
causes of malaria in the country has been the economic

activities carried out by people for example fish farming, use of dams among others so as the Ministry we have to

make sure the product is effective without affecting those

economic activities and people’s livelihoods
	•
Recommendation and mitigation measures will be undertaken

•
The National Drug Authority has already assessed the product (Appendix C).
•
The Government Chemist has also assessed the product (Appendix D).
•
Field   and   laboratory   trails   do show that the product is effective and safe to handle and use (refer to Chapter 5).


CHAPTER SEVEN 

8. ANALYSIS OF ALTERNATIVES
8. Introduction
The role of alternatives in environmental impact assessment is to find the most effective way of meeting the need and purpose of the project, either through enhancing the environmental benefits of the proposed activity, and or through reducing or avoiding potentially significant negative impacts.

According WHO, wherever Larval Source Management (LSM) is implemented, the order of priority for different LSM interventions is as follows:

•
Source reduction of larval habitats shall be conducted wherever possible, through direct action and community mobilization to achieve habitat manipulation or modification.

•
Where larval sources cannot be reduced or during periods between identification of the larval sources and implementation of source reduction, larviciding (or biological control) can be used to control mosquito development in these habitats.

8. Strategy 1. Community-led environmental management

Environmental management (habitat manipulation and modification) is the priority LSM strategy. Highly productive habitats, especially close to housing, shall be targeted for source reduction as quickly as possible and as financially feasible. Elimination of larval sources within the immediate vicinity of housing shall be practiced whenever possible. This can often be achieved by educating the community about LSM and about common misconceptions regarding rubbish and vegetation clearance, i.e. anophelines do not oviposit (lay eggs) in rubbish and clearing brush or vegetation around houses does not reduce anopheline biting. Special lessons in schools might be introduced through collaboration with the Ministry of Education and Sports or by approaching schools directly. To educate the wider population, meetings with individual communities or awareness campaigns through the media shall be conducted. Individuals can take responsibility for the elimination of small larval habitats near the home and this community ownership of LSM at an early stage will help if larviciding is to be introduced later. However, it is often difficult to achieve source reduction objectives through community participation alone. Major larval habitats may require direct action by the relevant government agencies.

8. Strategy 2. Large-scale environmental management

In some circumstances where larger scale engineering is required to achieve environmental management, communities will be unable to carry out LSM alone. Therefore, collaboration with other government agencies can be fruitful such NWSC, which is responsible for the repair of broken water pipes that leak and provide larval habitats. Careful design and maintenance of infrastructure is also important, e.g. small barriers built in roadside drains to slow the flow of water can create breeding sites.

8. Strategy 3. Larviciding of all potential larval habitats

Once environmental management has been used to eliminate  as  many  larval  habitats  as  possible, larviciding can be considered. Applying larvicides to all potential breeding sites is labour-intensive but can be cost effective in urban centres. In areas with extensive larval sources such as large river floodplains and rice production areas, larviciding may be impractical. However, larviciding can be targeted at the most productive larval habitats which might have been difficult to eliminate through habitat modification. Other situations in which larviciding could be used include habitats with low numbers of vectors or productive habitats but of limited longevity during the rainy season only e.g. in areas of brief seasonal transmissions. Population suppression of larval habitats through larviciding may also be possible in the dry season, especially in very cool seasons or at the beginning of the rainy season.

8. Strategy 4. No introduction of LSM or proposed project

The choice of not introducing LSM into a malaria vector control programme is often the correct choice, particularly in wet rural areas or in areas with vast larval sources such as large river floodplains and extensive rice planting areas. As with all of the scenarios discussed, this option shall be periodically reviewed in light of current scientific information and changing local conditions.

For instance, elimination of a highly productive larval source from within a village could have a significant impact on dry season transmission. Such spot treatments should never be completely ruled out.

The no project alternative in respect to the proposed project implies that the status quo is maintained. Thus, InRAD Corporation’s proposal would not receive the necessary approval from NEMA. The proposed importation/introduction of Mosquito larvae pesticide into Uganda would not go ahead, and the expectations attached to the project would not be met. The no project alternative is the least preferred from an environmental and socio-economic perspective due to the following factors:

✓   Uganda as country is battling with Malaria Control, many Ugandans and residents within the country suffer from Malaria from time to time, and spend many resources to treat malaria, in addition to increased sick days or lost productivity of the national workforce.

✓   Kulicide™ has been evaluated and globally found to be environmentally safe.

From the analysis above, it becomes apparent that the “no project alternative” is not a viable alternative to InRAD Corporation and Uganda at large.

8. Strategy 5. Anopheline and culicine control (general mosquito control)

Targeting all mosquito species rather than aiming specifically to control Anopheles is highly advisable wherever resources allow, because:

•   Few people understand that only anophelines transmit malaria;

•
LSM programmes that include Culex and Aedes mosquitoes often have good popular support as they improve quality of life through general reduction in overall mosquito biting;

•   Field staff have less need to differentiate between genera when surveying and conducting LSM;

•
IVM envisages the control of more than one vector-borne disease. Larviciding in urban areas may help control malaria, lymphatic filariasis, dengue and other mosquito-borne diseases as well as reducing nuisance biting;

8. Identification of Larviciding alternatives

Larviciding is the regular application of biological or chemical insecticides to water bodies. Larviciding can be an attractive method for complementing on-going malaria control programmes. The costs of larviciding may compare favourably with those for IRS and LLINs, especially where malaria transmission is moderate and focal and where larval habitats are accessible and discrete. However, an intensive surveillance and treatment system is required to maintain coverage of all potential larval habitats. The safety of methoprene, pyriproxyfen, temephos and Bacillus thuringiensis israelensis for use in potable water has been assessed by the WHO Programme on Chemical Safety. These products are safe and are approved for use in drinking water. There are five main groups of larvicides: oils and surface agents; synthetic organic chemicals; bacterial larvicides; spinosyns; and insect growth regulators. Details of these are outlined below.

8. Oils and surface films

These agents include petroleum distillates and monomolecular surface films (MMF) such as isostearyl alcohol made from renewable plant oils. They act by suffocating larvae or disrupting surface tension, inhibiting the ability of larvae to rest and breathe at the surface of the water causing them to drown and interfering with adult emergence. They are considered effective in control of Anopheles larvae but may be impacted by wind or absorbed by vegetation. These agents will affect any aquatic invertebrate requiring use of the air-water interface for breathing, resting or egg-laying. Re-treatment is needed weekly.

The application of oil to water is one of the oldest forms of larval control. Due to their relatively high cost in comparison with some other larvicides and because they have limited persistence, their use has declined in mosquito control. MMFs were developed during the 1980s and while several isostearyl alcohol products are available, these have not been used extensively in mosquito control programmes in Africa.

Advantages:
The oil is visible on water so it is easy to see where it has been applied;

•
Oil is a relatively cheap and easy method of larval control for small water bodies such as borrow- pits, pools, latrines and soak away pits;

•   Mosquitoes cannot develop resistance to oil;

•
At recommended doses, oils and MMFs are not toxic to most non-target organisms including mammals and fish;

•   Combinations of MMFs with other larvicides such as Bti may significantly increase their efficacy.

Disadvantages
•   Expensive for large-scale treatment;

•   Limited effectiveness in the presence of vegetation and floating debris;

•   Relatively short-lived effect;

•   Oils and MMFs coat vegetation;

•   Oils and MMFs are readily dispersed by wind.

8. Synthetic organic chemicals

Organochlorine insecticides were discovered in the 1940s and this led to their widespread adoption for larval control. However, resistance emerged in the 1950s and for this reason, as well as the discovery that these chemicals persist in the soil and tissues of plants and animals, they are no longer recommended for the control of larvae (although the organochlorine DDT can be  safely  used  for  IRS  following  WHO guidelines).

Organophosphates are synthetic organic chemicals that can kill mosquito larvae by interfering with the enzyme acetylcholinesterase, which is required to regulate nerve transmission in all organisms. Organophosphates are considered less persistent in the environment than organochlorine insecticides and are therefore still recommended by WHO. The organophosphate temephos has been used extensively as a larvicide against blackfly larvae in the West Africa Onchocerciasis Control Programme, against copepods in the guinea-worm eradication programme, and against Aedes larvae in domestic water storage containers in dengue control programmes. Pyrethroids are toxic to fish and may select for resistance, and therefore must not be used for control of mosquito larvae.

Advantages:
•   Operations can be carried out quickly;

•   Larvicides can be applied by hand for small-scale treatments;

•
For large-scale treatments, agricultural sprayers or IRS hand-compression spray pumps may be used.

Disadvantages:
•   Control is temporary and frequent reapplication may be required;

•   Some larvicides are harmful to non-target organisms including the natural predators of larvae;

•   Larvicides may be toxic to humans, therefore precautions are necessary.
8. Bacterial larvicides

Bacterial larvicides (BL) include products based on the insecticidal crystal proteins produced by Bacillus thuringiensis subsp. israelensis (Bti), and Bacillus sphaericus (Bs). Upon ingestion by mosquito larvae, these proteins are modified by enzymes in the larval midgut and then bind with specific receptors on the midgut epithelium, resulting in pore formation and interruption of feeding and homeostasis. This unique mode of action accounts for the specificity of bacterial larvicides and their utility in managing mosquito resistance to chemical insecticides.

When manufactured under proper controls, and applied properly, bacterial larvicides present essentially no risk to the environment, workers, public health or local economies. Frequency of re-treatment with bacterial larvicides can range from 1 to 4 weeks for Anopheles depending on formulation, habitat, temperature, and species. Typical re-treatment intervals with Bti are 7–10 days. For maximum efficiency, the re-treatment interval shall be determined by recovery of late 4th instar larvae to established thresholds, or the first appearance of pupae. Bs formulations have been demonstrated to provide longer residual activity, with up to 4-week re-treatment intervals in some habitats.

Advantages:
•   Preparations can be carried out quickly;

•   Harmless to other insects, fish, birds, mammals and humans at the recommended doses;

•   Safe for use in multiple habitats including drinking water and on irrigated crops;

•   Effective where mosquitoes have developed resistance to synthetic chemical larvicides;

•
Extensive bacterial larvicide formulation options allow for various efficacy and residual objectives at the IVM programme level.

Disadvantages:
•   The window of time for application is narrower, relative to that for synthetic chemicals;

•
Larvae shall be feeding when the bacterial larvicide is present for it to be effective (for mosquitoes, this is the 1st to the middle 4th instar; very late 4th instar larvae cease feeding as they prepare for pupation);

•
In open, natural habitats, Bti breaks down quickly in the environment, so applications that are more frequent may be needed.

8. Spinosyns
Spinosad consists of spinosyn a and spinosyn d, which are metabolites extracted from fermentation using the bacterium Saccharopolyspora spinosa. Spinosad acts as a nicotinic acetylcholine receptor (nAchR) allosteric activator.  It is available as an emulsifiable concentrate, dispersible tablets, granules and suspension concentrate, and has very low acute toxicity to mammals.
Advantages:
•   Operations can be carried out quickly;

•   Harmless to fish, birds, mammals and humans at the recommended doses;

•   Relatively safe for use in multiple habitats including drinking water and on irrigated crops;

•   Effective where mosquitoes have developed resistance to synthetic chemical larvicides.

Disadvantags:
•   Product can be used to also control agricultural pests;

•   Not as target-specific as bacterial larvicides;

•   Toxic to non-target aquatic invertebrates as well as other beneficial arthropods (e.g. bees)

8. Insect growth regulators

Insect growth regulators (IGRs) belong to two groups:

•
Juvenile hormone mimics such as methoprene and pyriproxyfen, which prevent the development of larvae and pupae into adults;

•   Chitin synthesis inhibitors such as diflubenzuron and triflumeron, which kill larvae when they moult. These products are expected to be effective based on laboratory and semi-field data, but the efficacy of all IGR formulations has not yet been fully assessed in the African environment, although trials are currently on-going.  These products affect a broader range of invertebrate  species  than  do  bacterial  mosquito larvicides and may exert a broader effect on ecosystems. Juvenile hormone mimics in general have been shown to have long residual effect, so the re-treatment interval is long relative to other larvicides. More frequent re-treatment is generally required for chitin synthesis inhibitors. In general, the effectiveness of IGR formulations may last longer if applied as granules, microcapsules or briquettes in specific habitats (e.g. natural and artificial containers). In Sri Lanka, only two annual treatments of gem pits with pyriproxyfen were required as larval habitats were fixed and sheltered.

Advantages:
•   Operations can be carried out quickly;

•
Long-lasting residual impact from 2 weeks up to 6 months in specific habitats reduces re-treatment cycles;

•   Highly effective at extremely low dosages;

•
Relatively safe for use in drinking water and irrigated crops that have been treated, can be safely eaten;

•   Effective where mosquitoes have developed resistance to synthetic chemical larvicides;

•   Very low toxicity to mammals, birds, fish and adult insects.

Disadvantages:
•
High dosages (e.g. when accidentally overdosed for mosquito control) can be toxic to the immature aquatic stages of some non-target insects and to some crustaceans;

•
The impact of the treatment with hormone mimics is very difficult to monitor for the immature stages because larvae develop normally and the impact can only be observed after evaluating adult emergence from pupae; monitoring systems therefore need to be set up for IGRs than for other larvicides that kill larvae within 48h.

8. Biological control

Biological control is the introduction of natural enemies into larval habitats, including predatory  fish, predatory invertebrates and parasites or other disease-causing organisms. Biological control can be used for malaria control in some specific settings where larval habitats are well-defined, water conditions are suitable, or when chemical larviciding is not suitable. It is preferable to use indigenous species over exotic species as they are adapted to the local environment and there is no risk of invasion.

Biological control agents include:

•   Larvivorous fish (predatory)

•   Toxorhynchites spp mosquito larvae (predatory)

•   Dragonfly larvae (predatory)

•   Cyclopoid copepods, (predatory)

•   Nematode worms (parasitic)

•   Fungi (grow in the bodies of mosquito larvae and kill them)

•   Neem, an oil extract of seeds of the neem tree, Azadirachta indica (larvicidal)

•   Azolla, a free-floating fern that can completely cover water surfaces (prevents breeding).

 
 •    Photolarvicides (eaten by larvae and cause ulceration)
Biological control can be effective especially when combined with other interventions, such as habitat manipulation and bacterial larvicides that do not harm the biological control agents. However, the use of biological control agents requires a thorough understanding of the local vector ecology. Larvivorous fish use can be cost effective, as demonstrated in California and Afghanistan, especially where the local community is involved in maintaining fish stocks. But if fish are introduced into larval habitats, impact shall be assessed:

there shall be no intervention without evaluation.

Advantages:
•
If introduced into a suitable environment, natural larval predatory fish may establish themselves, thereby providing a self-perpetuating method of larval control;

•   Fish are not expensive to introduce, nor is specialist equipment required;

•   Fish do not contaminate the environment and can be used in reservoirs of drinking water.

Disadvantages:
•
Natural predators are only effective if a large number become established, and may never provide comprehensive control (i.e. mosquito breeding may continue at low levels), and therefore larvicides may also be necessary;

•   Natural predators may take several months to control larvae;

•   Fish are less effective where there is abundant vegetation or debris and these require removal;

•   Fish shall be reared in special ponds;

•   Transportation and stocking require particular care;

•   Introduction of non-native species can disrupt ecosystems;

•
Apart from larvivorous fish, the other methods of biological control have not been used on a large scale to evaluate their effectiveness.

8. Adulticide option

Adulticiding is the use of chemicals to reduce adult mosquitoes by ground or aerial applications. Adulticiding is used when biting populations reach critical levels. While the control of mosquitoes is generally most efficiently accomplished in the immature stages, conditions may sometimes necessitate the use of adulticides.

Particular attention should be given to temperature, as it may affect droplet behavior, and the toxicity of the insecticide to the target mosquito. Of the types of adulticide recommended, the organophosphate malathion has a positive temperature coefficient, i.e., more toxic at higher temperatures; resmethrin and other pyrethroids have a negative temperature coefficient, i.e., they are more toxic at lower temperatures. Ambient temperature, therefore, can influence the selection of insecticide.

The following adulticide measures are generally recommended. Synergized pyrethroid formulations should be used as rarely as possible and not over large contiguous areas to avoid or delay insecticide resistance evolution in local populations. Synergized pyrethroid formulations are most appropriately used only for barrier treatments. Thus if 500 acres of land is fogged, 85 to 90% mosquitoes at best would have been eliminated at the cost of environmental effects.

8. Reasons supporting SAFE® (Larvicide Option) as a viable mosquito problem control option

SAFE® is:
➢  Laboratory and field proven;

➢  Nontoxic-Natural safe product;

➢  Green Formulation for most effective larvae control;

➢  100% kill at all stages of larvae for nil adult mosquito development;

➢  Cost efficient – prices on a par with WHO approved products, which can be toxic, and which may not work efficiently.

8. Comparison of our powder to current WHO approved chemicals
	Competitor Product                                                            
	USP
	Gap

	Gentrol (Hydropene)
Gentrol (aerosol ready to use) Archer IGR (Pyriproxifine) NyGuard IGR (Pyriproxifine) Precor IGR concentrate (Methoprene)
Metero IGR concentrate
(Methoprene)
Nylar IGR (substituted Ethoxy
Pyridine)
Distance IGR (Pyriproxifen) Preclude TR (Phenoxy Carb) Pivot 10 IGR (Pyriproxifen)
	IGR for all the pests
	Cause pneumonia when inhaled, have to treated in isolation condition, toxic to  fish

and aquatic invertebrates

	Azatin XL (Azadirachtin - Neem)
	Many mosquito species developed resistance
	This pesticide is toxic to fish and aquatic invertebrates. Need

to  spray  under  isolated  conditions  with protective clothing

	Bti (Bacillus based product)
	Non-toxic
	Host specific

	SAFE® (Photolarvicide)  
	Non-toxic 
	Residual effect is less than the synthetic products, which is understood characteristic of green and herbal products.

Organic and safe for fish and birds.


CHAPTER EIGHT 

9. EVALUATION OF ENVIRONMENTAL IMPACTS AND MITIGATTION MEASURES
9. Introduction

This chapter is a follow on of the desk studies, site investigations and views obtained through public consultations, on the potential significant environmental and social impacts of the proposed importation/introduction of Mosquito larvicide into Uganda. The Chapter outlines the gaps in knowledge and uncertainties identified, presents the potential identified impacts that may result from the proposed larvicide introduction and application, and provides mitigation measures to minimize negative impacts whilst enhancing / optimizing positive impacts.

9. Basic Methodology

Several countries, agencies and multi-national organizations (e.g. World Bank, European Union and Bank, Asian Bank etc.) have developed different or sometimes inter-related assessment criteria for Environmental Impact Assessment. Therefore, it is important to note that the assessment criteria used in this environmental study is drawn from the NEMA EIA Regulations, 1998 which are based on the World Bank Operation Policies. The project process considered possible impacts and risks of the Project on the different components of the physical, biological and human environment. Impacts, including any residual and cumulative impacts, were assessed in terms of their direction (positive or negative), magnitude or significance, likelihood, duration and reversibility. Identification, analysis and evaluation of potential impacts were undertaken following the procedure outlined in section 8.5.1.

9. Assumptions, Uncertainties and Gaps in Knowledge

The following assumptions, uncertainties and gaps in knowledge are implicit in the study which information formed the basis of part of the impact assessment:

9. Social Impacts

Assumptions
a)   No great social changes will take place along the project between data collection and the submission of this report; and

b)   Information about all-important stakeholders has been included in the study.

Limitations
a)   Secondary data sources, including statistical data, are limited;

b)   In addition to the assumptions and limitations listed above, it is important to note that identification of socio-economic impacts differs from identifying environmental impacts in the following ways:

c)
Social impacts are not always objectively measurable and often need to be inferred rather than measured. A combination of insight into social processes in general and a thorough knowledge of the communities under study are important to draw valid inferences.

e)   Communities are dynamic and in a continual process of change, which is not easily 
predictable. The importation/introduction of Mosquito larvae pesticide into Uganda is but one factor contributing to this change. It is often difficult to identify if an impact is attributable to the development, to factors beyond, or a combination of both.

f)
The positive or negative nature of an impact is often value-based – some might view a particular impact as positive and others as negative.

g)   Social impacts are often unavoidable and difficult to mitigate and as such, mitigation strategies shall be regarded as strategies to manage change, rather than as means to avoid an impact. Successful management of a potentially negative impact may change the impact into a positive impact.

The impact assessment took the effect of mitigation measures into account, and was therefore conducted in two stages:

a)   Potential negative impacts assessed without taking any mitigation measures into account, 
b)   Re-assessing of the impacts taking into account mitigation measures; and

c)    Direct and Indirect impacts were also assessed.
9. Environmental Impacts

The environmental impact analysis focused on identifying potential impacts based on the observations of the field and laboratory trials of SAFE® and literature review of past performance (of larvicides) in other international jurisdictions (Rwanda, Chad, Ethiopia and Sudan).

There are numerous environmental management actions that can be implemented to ensure that potential environmental impacts are mitigated to the extent that it is kept to a minimum. The following measures form a foundation for impact management to be implemented. This section describes mitigation measures to be implemented during the introduction and application of the larvicide. The EMP is prescriptive and the implementation responsibility, to ensure that the objectives are achieved, is that of InRAD Corporation.

The environmental management objectives of the SAFE®’s introduction activities shall be to:

a)   Protect surface water and ground water quality;

b)   Protect the health, safety and wellbeing of individuals;

c)    Provide guidance on safe handling of the larvicide powder;

d)   Dispose of the larvicide residue in an environmentally sound and cost- effective manner 
e)   Comply with governmental regulations and municipal by-laws, and

f)   Limit any environmental impact on the neighboring land or communities.

Careful   management   of   SAFE® powder, is crucial.   This   section   of   the   report   provides recommendations relating to the physical environment, the biological environment and the social environment.

9. Assessment of Environmental Impacts

9. Significance rating methodology
9. Significance Assessment Methodology
The significance of Environmental Impact is assessed in accordance   with   the following methodology: Significance is the product of probability and severity.  Probability describes the likelihood of the impact actually occurring, and is rated as follows:
	Probability
	Rating

	Improbable
	Low possibility of impact to occur either because of product design or historic experience. Rating =  2

	Probable
	Prominent possibility that impact will occur. Rating = 3

	Highly probable
	Most likely that impact will occur. Rating =  4

	Definite
	Impact will occur regardless of any prevention measures. Rating = 5


The severity rating is calculated from the factors given to intensity and duration. Intensity and duration

factors are awarded to each impact, as described below.

The Intensity factor is awarded to each impact according to the following method:
	Intensity
	Factor

	Low intensity
	Nature   and/or man-made   functions   not   affected   and   a minor impact may occur. Factor 1

	Medium intensity
	Environment affected but natural functions and processes can continue though often in a slightly altered manner. Factor 2

	High intensity
	Environment affected to the extent that natural functions are altered to the extent that it will temporarily or permanently cease. Factor 4


Duration is assessed and a factor awarded in accordance with the following:
	Duration
	Factor

	Short term
	1 to 5 years. Factor 2

	Medium term
	5 to 15 years. Factor 3

	Long term
	Impact will only cease after the operational life of the activity, either because of natural process or by human intervention. Factor 4

	Permanent
	Mitigation, either by natural process or by human intervention, will not occur in such a way

or in such a time span that the impact can be considered transient. Factor 5


The   severity rating is obtained from calculating a severity factor, and comparing the severity factor to the rating in the table 8-1 below, for example:

	Severity
	Factor

	Low Severity (Rating 2)
	Calculated values 2 to 4

	Medium Severity (Rating 3)
	Calculated values 5 to 8

	High Severity (Rating 4)
	Calculated values 9 to 12

	Very High Severity (Rating 5)
	Calculated values 13 to 16 and more

	Severity factors below 3 indicate no impact


The Severity factor = Intensity factor X Duration factor 
Significance Rating is calculated by multiplying the Severity rating with the probability rating: 
	Significance
	Remarks

	Low            significance
(calculated
Significance Rating 4 to
6)
	Positive impact and negative impacts of low significance should have no influence on the importation/introduction of Mosquito larvae pesticide  into Uganda project

	Medium      significance
(calculated
Significance Rating 7 to
12)
	Positive impact; should indicate that the proposed project shall be approved.

Negative  impact:  Shall  be   mitigated   or   mitigation   measures   shall  be formulated before the proposed project can be approved.

	High            significance
(calculated
Significance  Rating  13 to 18)
	Positive impact:  Should point towards a decision for the project to be approved and shall be enhanced in final design

Negative impact: Should weigh towards a decision to terminate proposal, or mitigation shall be formulated and performed to reduce significance to at least low significance rating.

	Very High significance
(calculated Significance Rating 19 to 25 and more)
	Positive impact: Positive indication that the project shall be approved.

Negative impact: This weigh towards that if mitigation cannot be effectively implemented, proposal shall be terminated.


The significance rating should influence the development project as described below:
9. Impact Significance rating
Table 8.1: Significance rating of the proposed importation/introduction of Mosquito larvae pesticide into Uganda
	Potential Direct impacts:
	Significance rating of impacts:
	Significance  rating  of  impacts

	
	
	after  mitigation  measures  are implied

	Persistence in the environment/ bio-accumulation in the food chain impacts
The lifespan of the larvicide is approximately 2-3 weeks, by then it would have fully disintegrated in the water body (thus its recommended for increased effectiveness, it should be replied every 2-3 weeks till the larval population to crashes).

Product is not known to bio-accumulate in fish or up the food chain.
	Probability=2 (Improbable) Intensity=1 (low intensity) Duration=2 (short term) Severity = 1x2=2 (rating 2) Significance= 2x2= 4

This impact is of Low significance and should not influence the proposed introduction of the larvicide
	Intensity=1 (low intensity) Duration=2 (short term) Severity = 2x2=4 (rating 2) Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide

	Potential impacts to Air Quality
Application of the SAFE® is not expected to generate significant dust
levels if dusting is the considered mode of application. Therefore, no expected effect to air quality.
	Probability=2 (Improbable) Intensity=1 (low intensity) Duration=2 (short term) Severity = 1x2=2 (rating 2) Significance= 2x2= 4

This impact is of Low significance and should not influence the proposed introduction of the larvicide
	Intensity=1 (low intensity) Duration=2 (short term) Severity = 2x2=4 (rating 2) Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide


	Potential Direct impacts:
	Significance rating of impacts:
	Significance  rating  of  impacts

	
	
	after  mitigation  measures  are implied

	Potential for groundwater pollution:
The potential for the larvicide to percolate in the soil and pollute ground water during its application is low (since the product is not applied directly onto
soil or aquifers, in addition the quantities will be low and the product has a short

life span of 2-3 weeks after application).
	Probability=2 (Improbable) Intensity=1 (low intensity)
Duration=2 (short term) Severity = 1x2=2 (rating 2) Significance= 2x2= 4

This impact is of Low significance and should not influence the proposed introduction of the larvicide.
	Probability=2 (Improbable)

Intensity=1 (low intensity) Duration=2 (short term)

Severity = 2x2=4 (rating 2)

Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide

	Potential for surface water pollution:
No contaminants are to be introduced to surface water resources. Application of the larvicide is not expected to result in any adverse effects to water

quality for the following reasons:

•       The larvicide is chlorophyll, which is highly degradable and it is actually food to many aquatic organisms.
	Probability= 3 (Improbable) Intensity=2 (low intensity)
Duration=2 (Short term) Severity = 2x2=4 (rating 2) Significance= 2x3=6

This impact is of Low significance and should not influence the proposed introduction of the larvicide.
	Probability= 2 (Low probability) Intensity=1 (low intensity)
Duration=2 (short term) Severity = 1x2=2 (rating 2) Significance= 2x2=4

This  impact  is  of  low  significance and should not influence the proposed introduction of the larvicide

	Potential impact on vegetation:
The application of the SAFE® is not likely to adversely affect vegetation directly because this larvicide used for mosquito control is not known to harm plants or vegetation.
	Probability=2 (Improbable) Intensity=1 (low intensity) Duration=2 (short term) Severity = 2x2=4 (rating 2) Significance= 2x2= 4

This impact is of Low significance and should not influence the proposed introduction of the larvicide
	Probability=2 (Improbable) Intensity=1 (low intensity) Duration=2 (short term) Severity = 2x2=4 (rating 2) Significance= 2x2=4

This  impact  is  of  Low  significance and should not influence the proposed introduction of the larvicide


	Potential Direct impacts:
	Significance rating of impacts:
	Significance  rating  of  impacts

	
	
	after  mitigation  measures  are implied

	Potential impact on mammals
The use of the larvicide solution for the purpose of mosquito management is not likely to directly affect native mammal populations. The product is non-toxic to most

mammals.


	Probability=2 (Improbable) Intensity=2 (moderate intensity)

Duration=2 (short term) Severity = 2x2=4 (rating 2) Significance= 2x2= 4

This impact is of Low significance and should not influence the proposed introduction of the larvicide
	Probability=2 (Improbable)

Intensity=2 (moderate intensity) Duration=2 (short term)

Severity = 2x2=4 (rating 2)

Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide

	Potential impacts on Reptiles and Amphibians.
SAFE® effects on reptiles and amphibians may occur through reductions in insects that serve as food source.

Due diligence shall be undertaken to ensure application of SAFE® is targeted to

only known mosquito larvae habitats.
	Probability=3 (Improbable) Intensity=2 (moderate intensity) Duration=2 (short term)

Severity = 2x2=4 (rating 2) Significance= 4x3=12

This impact is of moderate significance and should not influence the proposed introduction of the larvicide.
	Probability=2 (Improbable) Intensity=2 (moderate intensity) Duration=2 (short term)

Severity = 2x2=4 (rating 1) Significance= 4x2=8

This impact is of moderate significance and should not influence the proposed introduction of the larvicide.

	Potential impacts on Fisheries
Efficacy and toxicity reporting indicates that SAFE® has not significant impact on fish, other aquatic wild life and water remains safe to drink.


	Probability= 3 (Probable) Intensity= 1 (low intensity) Duration= 2 (Short term)

Severity = 1x2=2 (rating 2) Significance= 2x3=6

This impact is of low significance 
	Probability = 2 (Improbable) Intensity = 2 (moderate intensity) Duration = 2 (Short term)

Severity = 2x2=4 (rating 2) Significance= 2x2=4

This impact is of low significance and


	Potential Direct impacts:
	Significance rating of impacts:
	Significance  rating  of  impacts

	
	
	after  mitigation  measures  are implied

	Potential impacts on Invertebrates
The impact on local populations of invertebrate species over time with periodic and continued use of SAFE® solution is unknown, but potential for negative effects

is a possibility.

Due diligence shall be undertaken to ensure application of SAFE® is targeted to only known mosquito larvae habitats.


	Probability=2 (Improbable) Intensity=4 (high intensity) Duration=2 (short term) Severity = 2x4=8 (rating 3) Significance= 8x2=16
This impact is of high significance
and should be mitigated.


	Probability=2 (Improbable) Intensity=2 (moderate intensity) Duration=2 (short term)

Severity = 2x2=4 (rating 1) Significance= 4x2=8

This impact is of moderate significance and should not influence the proposed introduction of the larvicide.




	Potential Direct impacts:
	Significance rating of impacts:
	Significance  rating  of  impacts

	
	
	after  mitigation  measures  are implied

	Potential impact on Birds
No direct impact of larvicide application to bird populations. However, non-target effects to birds from the larvicide application may occur as a result of reduced food base.
	Probability=3 (Improbable) Intensity=2 (moderate intensity)
Duration=2 (short term) Severity = 2x2=4 (rating 2) Significance= 4x3=12

This impact is of moderate significance and should not influence the proposed introduction of the larvicide
	Probability=2 (Improbable)

Intensity=2 (moderate intensity) Duration=2 (short term)

Severity = 2x2=4 (rating 1)

Significance= 4x2=8

This impact is of moderate significance and should not influence the proposed introduction of the larvicide

	Impacts on Cultural and Historic Resources
The SAFE® application activities are unlikely to have any adverse effect to cultural resources because they target mosquito populations and will be applied through targeted spraying. The mosquito larvae monitoring and surveillance activities are not likely to have any adverse effects to cultural resources because these activities are limited to sampling various mosquito production areas.
	Probability = 2 (Improbable) Intensity = 2 (moderate intensity) Duration = 2 (Short term) Severity = 2x2=4 (rating 2) Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide
	Probability = 2 (Improbable) Intensity=2(moderate intensity) Duration = 2 (Short term) Severity = 2x2=4 (rating 2) Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide


	Potential Direct impacts:
	Significance rating of impacts:
	Significance  rating  of  impacts

	
	
	after  mitigation  measures  are implied

	Impacts on Human Health and Safety Concerns
The product is very safe, no special clothing, eyewear, footwear or gloves are required to deploy. Product is safe to breathe in.
	Probability = 2 (Improbable) Intensity = 2 (moderate intensity) Duration = 2 (Short term) Severity = 2x2=4 (rating 2) Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide
	Probability = 2 (Improbable) Intensity=2(moderate intensity) Duration = 2 (Short term) Severity = 2x2=4 (rating 2) Significance= 2x2=4

This impact is of Low significance and should not influence the proposed introduction of the larvicide


9. Mitigation Measures

9. EIS Implementation

InRAD Corporation shall transmit the EIS to all its agents and distributors concerning the introduction of SAFE® larvicide. The agents and distributors will be made aware of the contents of the EIS, even if there are sections in the tender documentation, which referred to environmental impact, management measures to be budgeted for and implemented.

The following “rules” shall be implemented to make the document relevant and handy on site:

a)   The EIS shall not be removed from InRAD Corporation head office in Uganda

 b)   The EIS shall be updated when necessary.

c)    The EIS shall be readily available to all wholesalers or distributors of SAFE® product.

         d)   The EIS is a public document and thus shall be available to any Interested and affected party but shall    

           
 not be removed from InRAD head office or copied to such a party or person. Anyone 
who needs a copy shall request one from NEMA in accordance with section 85 of the National      Environment Act “Freedom of access to environmental information”).

9. EIS Implementation during Operational Stage
9. Creating Awareness on Environmental Protection
a)   All SAFE® workers, agents, product distributors are to be briefed on their obligations towards environmental and social safeguard controls and methodologies in terms of this ESMP.

b)   All   SAFE®   workers, agents, product   distributors   should   go   through   an   induction   or environmental awareness and occupational health and safety training course before commencing with their duties.

c)
Meetings or talks shall be conducted on a regular basis to ensure that all parties are informed of all the standing environmental issues and any emerging environmental issues.

d)   The briefing could take the form of an onsite talk and demonstration by the proponent or with the assistance of environmental and occupational health and safety specialist(s).

e)   The education/ awareness program shall be aimed at all levels of management and with the ordinary workers within the operational team. This will result in good communication on environmental matters between all levels of management and operational activities staff.

Responsible authority: Proponent (InRAD Corporation)

9. Potential cumulative impacts:
The ultimate land management practice to reduce cumulative impacts of mosquito management is to enhance or restore surface water hydrology. This action/s would reduce mosquito production to “natural” levels and promote a healthy ecosystem.

          Other best management practices to reduce cumulative impacts include:

•   Limit the number of travel pathways used on foot within areas of SAFE® application

•
Apply larvicides only to discrete, mosquito producing areas. Appropriate training for larvicide applicators would occur to ensure SAFE® labels are followed.

•
Implement measures to protect resources of concern and to reduce the introduction and spread of invasive weeds by mosquito management activities.

•   Invasive weeds can be controlled through manual removal and chemical control.

9. Solid Waste management
a)   Solid waste shall be collected and placed in secure bins, where it is to be kept until it is transported to the registered dumping site. (a contract shall be signed between the contractor that will be removing the solid waste and the proponent (InRAD Corporation).

b)   Waste shall be removed regularly.

c)    Waste removal services must operate efficiently.

d)  Recyclable waste, including glass, paper and plastic shall be separated, stored and recycled where economically feasible and collected by a recycling contractor in the area.

e)   No solid waste will be dumped, disposed of or burned in non-gazatted disposal sites.

f)
Agents, distributors and consumers will be informed about the necessity to refrain from littering, and about the need to keep hazardous substances separate from the domestic waste.

Responsible authority: InRAD Corporation
9. Handling of Hazardous Waste
a)   All hazardous wastes shall be stored in sealed and suitably marked containers for removal to a hazardous waste landfill site by an approved waste contractor.

b)   Hazardous waste includes used oils, lubricants, cleaning solvents, fluorescent light tubes and any Biological or bio-hazardous waste material.

c)
InRAD Corporation need to refer to the Occupational Safety and Health Act, 2006 Part XII (Hazardous Materials) and the Third Schedule of the National Environment (Waste Management Regulations) ie. Guidelines for Determination of some Hazardous Characteristics and the Fifth Schedule; Waste considered Hazardous; to  determine  whether  any  substance  (raw-material, product or waste) stored on site is subject to the controls contained within the law.

Responsible authority: Proponent (InRAD Corporation)

9. Potential for surface water pollution
Best management practices for the application of SAFE® powder include:

•
Where mosquito control is needed based on established thresholds and surveillance data use the most effective means that pose the lowest risk to abiotic and biotic 
•
Apply the SAFE®   powder where monitoring and surveillance data justify its use. Employ wind speed restrictions on application.

•
Avoid application of SAFE® during high tides (along lake shores/wetlands) and avoid open water areas.

Responsible authority: InRAD Corporation
9. Potential impacts on vegetation
The following best management practices may be implemented under the Proposed Action to reduce negative impacts to vegetation:

•
Use existing pathways or limit the number of travel pathways used by people on foot within the target area of SAFE® application.

•   Designate pathways to ensure no trampling of floral species of critical conservation importance

•
Apply the larvicide by foot – no vehicles would be allowed in the target area of the larvicide application solution.

•
Implement measures to protect plant resources of concern and to reduce the introduction and spread of invasive weeds by mosquito management activities during all mosquito control operations.

•   Invasive weeds may be controlled through manual removal and chemical control.

Responsible authority: Proponent (InRAD Corporation)

9. Potential impacts on Air Quality
The aerial application of SAFE® where large areas of control are needed (e.g., greater than 50 acres) could result in aerial drift of the larvicide. To minimize potential impacts,

•   Wind speed restrictions on spraying would be employed.

•   As site-specific projects are identified; potential air quality effects may be analysed.

Responsible authority: Proponent (InRAD Corporation)

9. Potential impacts on mammals
Adverse impacts to mammals may occur as a  result  of  access  via  foot  to  the  areas  for  mosquito management activities. The following are best management practices to reduce potential impacts:

•
Use existing pathways or limit the number of travel pathways used by mosquito control personnel within the areas of spray.

•
Develop and implement measures to reduce disturbance to mammals and to protect resources of concern during all mosquito control operations

Responsible authority: Proponent (InRAD Corporation)

9. Potential impacts on reptiles and amphibians
Best management practices to reduce potential adverse effects of SAFE® include:

1.
The application of SAFE® should occur at volume according to larvicide label instructions and per habitat type.

2.    The application of SAFE® should occur where monitoring and surveillance data justify its use (e.g., incidence of mosquito-borne disease, exceedance of tolerance limits for adult mosquitoes).

3.
Application of SAFE® shall be limited to reduce impacts to habitat and wildlife, but sufficient to ensure effective mosquito control

Responsible authority: Proponent (InRAD Corporation)

9. Potential impacts on fisheries
To avoid adverse impacts to fish species the following best management practices may be used:

1.
Application would be restricted to those specific areas where mosquito population thresholds have been exceeded and where application can be effected while minimizing non-target effects.

2.    When applying the larvicide powder, it’s important to follow the larvicide label instructions and apply according to habitat type.

3.    Apply SAFE® only to discrete, mosquito producing areas.

4.
Appropriate training for the larvicide applicators may be done to ensure larvicide labels are followed.

Responsible authority: Proponent (InRAD Corporation)

9. Potential impacts on invertebrates
In order to reduce adverse impacts to invertebrate populations the following best management practices may be required

1.    The larvicide powder may be applied according to label instructions and per habitat type.

2.    Apply the larvicide powder only to discrete, mosquito producing areas.

3.
Appropriate training for SAFE® solution applicators to be done to ensure larvicide labels are followed.

4.
Application of the larvicide solution to be informed by monitoring mosquito vector populations and surveillance indicating location of disease prevalence.

5.  InRAD Corporation to adapt methods to reduce ecological risk to the environment (e.g., boom height, droplet size, application rate) as new information on ecological risk and avoidance measures are identified by appropriate regulatory agencies.

Responsible authority: Proponent (InRAD Corporation)

9. Potential impacts on birds
To reduce the potential for negative impacts to bird populations the following best management practice would be implemented:

•
Access (via foot) to target areas for the purpose of mosquito management would be seasonally limited (e.g., reduced access to sites known or historically known to have nesting species of concern).

•
Application of the larvicide solution may be informed by monitoring of mosquito vector populations and surveillance indicating location of disease prevalence.

•
When applying SAFE®, the solution is to be applied according to label instructions and per habitat type.

•
Appropriate training for the larvicide applicators to be done to ensure larvicide MSDS and labels are followed.

Responsible authority: Proponent (InRAD Corporation)
9. Human/ Public Health and Safety Concerns

9. Selection and application of larvicides

According to WHO when selecting larvicides and specific formulations, those involving the least hazard to humans and the environment are preferable (SAFE® is one such). Other considerations are total programme costs, transportation requirements, availability of suitable equipment and most importantly, storage requirements and shelf life.

Unless larval habitats are very extensive (e.g. river flood plains), most larvicides can be applied by ground applicators utilizing either ground equipment (boat, liquid sprayer) or by hand for specific circumstances.

9. Dosage

The dosage is usually expressed as volume or weight of active ingredient applied per unit surface area or volume of the larval habitat. It is determined by the concentration or potency of the formulation. It is very important to calibrate the rate of emission, swath width and speed of application to ensure the correct dosage rate is applied InRAD Corporation will ensure its agents/distributors are appropriately trained on this. Under operational conditions it is not feasible to measure the volume of each habitat before applying a given dosage of larvicide, therefore calibration will be implemented based on material requirement per surface area (e.g. g/m2).

9. Application of powder dusts

SAFE® is primarily in powder form, therefore dusters will be used, due to their efficiency and potential cost savings. High volume or low volume dusters will be selected depending on available equipment, type of habitats and specific application objectives.

Manual application of high volume dusters is an appropriate choice for small to medium sized habitats that have a low density of emergent vegetation. Manual equipment requires no fuel and minimal maintenance, so it can be carried out in areas where these resources are limited. 
9. Care of equipment

InRAD Corporation shall ensure that Equipment design and maintenance conform to WHO specifications. Equipment shall be tested before storage or use, before being cleaned and dried, and a stock record made of its availability along with any spare parts required in the field. Field supervisors shall ensure that equipment is properly dealt with following a day’s operation, prior to night storage or transportation, including:

•   Removal and disposal of residual larvicide;
•
Careful inspection of equipment and reporting of damage;

•
Each team of field staff shall be supplied with the necessary tools for repair of equipment and spare parts.

InRAD Corporation shall train its field staff/agents or distributors on repair of equipment. SAFE® is non-toxic however despite its nature, safety considerations when handling it shall be taken to avoid accidental ingestion of the product. Where necessary staff shall be well-trained in the use of equipment, larvicides and equipment shall be safely handled. Overalls, shoes and hat shall be sufficiently protective for handling larvicides. Bare hands should never be used to mix pesticides, even those with the lowest toxicity.

9. Frequency and timing of application

The timing of application shall be tailored locally since it is determined by the local species, seasonality of transmission, precipitation, exposure to the sun, water quality, residual efficacy of the larvicide, mode of action of the active ingredient, and type of larval habitat. InRAD Corporation will provide more specifics regarding frequency and timing of applications.

InRAD Corporation will work with the National Malaria Control Programme-Ministry of Health to optimize application to meet programme needs and public health requirements. In addition, this information will be adjusted during the piloting phase of the programme before large scale applications.

9. Storage and distribution of larvicides

SAFE® shall be stored in a secure, central location and the necessary quantities distributed to local stores or offices weekly for larvicides that require a weekly application. Records of the amount delivered and taken away shall be kept at both central and local stores. Stores shall be dry. If a dedicated store is not available, locked cabinets may be used. Storage requirements such as temperature and shelf-life shall be considered.

9. Exposure Controls

The main areas of concern for ensuring adequate occupational health and safety are: -

•   Adhere to the Material Safety Data Sheet guidelines.

•   Appropriate training, instruction and information will be provided to SAFE® workers, agents/distributors etc.

•   Use of PPE, as appropriate (e.g. masks, respirators hand gloves etc)
9. Personal protective equipment
	S. No.
	Particulars
	Details

	a
	Respiratory

Protection
	When the suspended particulate matter level is beyond exposure limits or causes irritation or discomfort use Respirator.

	b
	Clothing
	Wear  impervious  abrasion  and  alkali  resistant  gloves,  boots,  long sleeved shirt, long pants or other protective clothing to prevent skin contact.

	c
	Eye Protection
	Wear Safety goggles to avoid product contact with the eyes. Contact lenses shall not be worn when handling the materials.

	
	
	

	d
	First Aid

Eye Contact
	Rinse eyes thoroughly with water for at least 15 minutes, including under lids, to remove all particles. Seek medical attention for abrasions and burns.

	e
	Skin Contact
	Wash with cool water and a pH neutral soap or a milk skin detergent. Seek medical attention for rash, burns, irritation and dermatitis.

	f
	Inhalation
	Move person to fresh air. Seek medical attention for discomfort or if coughing or other symptoms.

	g
	Ingestion
	Do not induce vomiting. If conscious, have person drink plenty of water. Seek medical attention.


CHAPTER NINE 

10. ENVIRONMENTAL SOCIAL MANAGEMENT PLAN (ESMP) AND ENVIRONMENTAL MONITORING PLAN (EMP)
10. Environmental Social Management Plan (ESMP)

The purpose of this ESMP is to ensure “good environmental practice” by taking a holistic approach to the management of environmental impacts. This ESMP therefore sets out the methods by which proper environmental controls are to be implemented by InRAD Corporation and or their authorized agents/distributors based largely on the mitigation measures recommended in this EIS. However, where necessary, these methods have been expanded upon and additional issues addressed in order to ensure that all environmental aspects are appropriately considered and monitored.

The provisions of this ESMP table 9.1 are binding on InRAD Corporation (proponent). In the event that any conflict occurs between the terms of this ESMP and the specifications or Certificate of Approval once/if issued by NEMA, the terms herein shall be subordinate.

This ESMP has been designed to suit the particular activities and needs of the importation/introduction of Mosquito larvicide into Uganda and incorporates the following:

a)   General environmental mitigation measures; and 
b)   Project specific mitigation measures.

The ESMP therefore identifies the following:

a)   Activities that will impact on the environment;

b)   Specifications with which the proponent (InRAD Corporation) and its agents or distributors shall comply in order to protect the environment from the identified impacts; and

c)    Actions that shall be taken in the event of non-compliance.

It is important to note that the ESMP is a dynamic document subject to similar influences and changes as are brought by variations to the provisions of the project specification.

InRAD Corporation will be responsible for the selection and training of their  staff,  agents  and distributors in handling of the product and transmitting safe handling and application information to the end user including implementing this Environmental Social management plan, which aims at:

a)   Developing a local team to help in the awareness campaign;

b)   To monitor and treat larval and adult mosquito activity in the targeted areas of operation

c)
To conduct an educational/communication program within the mosquito-prone areas to manage mosquito infestations;

d)   To review the effectiveness of the EMP and embed a cycle of improvement in its (EMP) operation
 e)   To protect the environment (natural habitats) whilst prioritizing mosquito management

The implementation of the Environmental Social management plan of the proposed importation/introduction of Mosquito larvae pesticide into Uganda could enhance environmental conditions.

	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target /Evaluation criteria requirement                                 actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation


	Occupational Safety and Health (OSH)

	❖ Occupational health and safety risks (Generalised)
	Strict adherence to the Occupational Health and Safety Rules and Regulations stipulated in the Occupational Safety and Health Act, 2006;
	Monthly  OSH  reports  of the larvicide application activities
	InRAD Corporation  and  or their authorized agents/distributors’
	Operation
	Availability of OHS logs

	
	Provide specifications for PPE

required for the program, which should be selected in accordance with the label recommendations;
	Record    of    appropriate

PPEs specified
	
	
	Availability    of    appropriate

PPEs

	
	Provision of appropriate personal protective equipment as well as ensuring a safe and healthy environment for workers;
	Record of appropriate PPEs available for the larvicide applicators
	
	
	Minimal or zero number of incidents regarding the larvicide use

	
	Undertake routine monitoring of

Health staff and temporary workers for pesticide exposure at frequencies and with methods recommended by WHO;
	Accident/incidence logs

Grievance logs
	
	
	

	
	Undertake a continuous risk and impact assessments;
	Method statements and risk assessments
	
	
	

	
	Conduct sensitizations of communities;
	Reports of trainings/sensitizations conducted
	
	
	Community level of reception of SA

	
	Institute a grievance redress mechanism (GRM). Take records of grievances; 
	Record of grievances

(Grievance logs)
	
	
	Number of grievances addressed


Table 9.1: Environmental Social Management Plan for the proposed Mosquito Larvicide
	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target /Evaluation criteria requirement                                 actions [mitigation measure(s)]                                                entity                        Phase              for                       successful
timing              Implementation

	
	management)
	
	
	
	

	
	Commission  an  independent audit for impact of vector control activities after a specific period of project implementation.
	Audit report
	
	
	Level   of   compliance   with audit report findings

	Inappropriate storage and transportation of
SAFE powder
	As far as possible, storage areas for  SAFE® and SAFE®-treated materials must be located away from  food,  drug  storage  areas and water sources.
	Designated          SAFE® stores
	InRAD Corporation  and  or their authorized agents/distributors’
	Operation
	Appropriately           designed

SAFE stores

	
	Store areas should be secure

and well ventilated, with minimum exposure  to  sunlight  and moisture
	Designated          SAFE® stores meeting ventilation requirements
	
	
	Appropriately           designed

SAFE stores

	
	Conduct  training  in  proper stacking  and  utilization  to minimize damages, leakages and accumulation of stocks.
	Reports of trainings/sensitizations conducted
	
	
	•
Number of induction records/reports

•
Minimal or zero number of vehicle accidents

	
	Ensure   appropriate   means   of

SAFE® transportation, particularly at stages where the

volumes being transported are large and where the possibility of contamination is high.
	Vehicle                machine

inspection report
	
	
	•
Number of records of routine machine inspections

•
Minimal or zero number of vehicle accidents

	
	Vehicles    transporting    SAFE® should        carry        prominently
	Conspicuously     labelled

SAFE®     transportation
	
	
	Number of vehicles with the relevant labelling


	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target  /Evaluation  criteria requirement                                 actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation

	
	displayed warning signs
	vehicles
	
	
	

	
	Check SAFE® load during transit

and at point of delivery
	SAFE®            inspection

checklist
	
	
	Number of SAFE in-transit inspection checklists.

	
	Report   leaks,   spills   or   other contamination immediately.
	Reports  of  leaks,  spills and contamination
	
	
	Minimal  or  zero  number  of incidents

	➢ Inappropriate
application of the
SAFE® powder
	Conduct larviciding in a safe and

environmentally sound manner.
	Environmental monitoring

plan

Periodical               impact assessment reports
	InRAD Corporation  and  or their authorized agents/distributors’
	Operation
	Minimal   or   nought (zero)

negative    impacts    on    the environment

	
	Conduct intensive training of all the   workers   and   handlers   in proper   mixing   of   suspensions and use and disposal of the expired pesticide.

Maintain  inventories of equipment,  PPE and replacement parts.
	Reports                          of trainings/sensitizations conducted

Record of appropriate PPEs available for the larvicide applicators
	
	
	Number         of         training records/reports

Environmentally           Sound disposal of waste

Ease       of       access       to appropriate PPEs

	
	Manage equipment to prevent

rusting and leakages
	Equipment        inspection

checklists

Equipment        inspection reports
	
	
	Fully   functional   and   safe spray equipment

	
	Review all dusting equipment and protective gear before start of each spraying season and keep appropriate records.
	Equipment        inspection checklists

Equipment calibration log

Equipment        inspection reports
	
	
	Fully serviced and calibrated spray equipment


	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target  /Evaluation  criteria requirement                                 actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation

	
	Dispose   of   old   and   expired pesticides    and    unserviceable

equipment.
	Hazardous              waste management plan

Periodical   environmental reports
	
	
	Compliance   with   materials disposal in accordance with

international   standards   for

disposal       of       hazardous materials.

	Waste Management

	❖ Impacts associated with waste generation and handling

	Segregate waste accordingly and

gather   at   gazetted   sites   for ultimate disposal.
	Records       of       waste

generated   according   to waste types
	InRAD Corporation  and  or their authorized agents/distributors’
	Operation
	Evidence         of         waste

containment    according    to waste type

	
	Contract a NEMA-certified waste handler for transportation and disposal of waste
	Periodical record of waste transported and disposed of
	
	
	Availability     of     hazardous waste destruction certificates

Availability of waste transfer notes (WTNs)

Availability of waste handler’s

license

	
	Label and code the waste bins

for temporary waste containment
	Appropriately        labelled

colour-coded waste bins
	
	
	Presence of colour-coded waste bins that are conspicuously labelled

	
	Conduct sensitization of workers and staff on waste management
	Reports of trainings/sensitizations conducted

Induction records/reports
	
	
	Availability       of       training manuals

Availability    of    records    of workers

sensitizations/trainings Appropriate onsite containment of waste

	
	Develop    an    elaborate    waste

management plan
	Waste   management   to

aid  monitoring  of  waste
	
	
	Availability


	Potential impact (s) and legal    Required environmental/social    Required output            Responsible             Project             Target /Evaluation  criteria requirement                     actions [mitigation measure(s)]                                               entity                        Phase              for                       successful
timing              Implementation

	
	
	management
	
	
	

	
	Use of an integrated solid waste management system i.e. through a hierarchy of options:

▪       Source reduction;
▪       Recycling;
▪       Reuse;
▪       Combustion; and
▪       Sanitary land filling.
	Waste management plan

Records of solid waste (volumes) generated on a periodical basis

Waste transfer notes
	
	
	Minimal waste onsite

	Spill containment

	❖ Pesticide spill
	Employ the 3Cs approach in the event of the pesticide spill: Control, Contain, & Clean up.
a)   Control the spill
▪       Put on protective
equipment before handling a pesticide spill;

▪       Stop the spill or leak
immediately; and

▪         Isolate   the   spill   and prevent   any   incursion

into the affected area.

b)   Contain the spill
	Product labels provide specific guidelines on how to handle a spill

Spill contingency plan

Record   of   the   relevant

PPEs
Larvicide spill report

Training manual on spill containment
	InRAD Corporation   and  or their authorized agents/distributors’
	Operation
	The following items should be on location and easily accessible in the event of a spill:

•   Protective eyewear;

•   Rubber gloves;
•
Rubber   or   plastic foot coverings;

•
Dry           absorbent material,   such   as cat                    litter, soil, newspapers, or paper towels


	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target /Evaluation criteria requirement                      actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation

	
	▪       Prevent the spill from
spreading and to contain the material in as small an area as possible;

▪       For liquid spills, use an
Absorbent material   to contain the spill; and

▪       Contain dry pesticides,
such as dusts, powders,

or granules, by lightly misting   with   water   or covering with a sheet of plastic.

c)   Clean up the spill immediately
▪       Sweep up or collect the
contaminated absorbent

materials, and seal them in a heavy-duty plastic bag for disposal;

▪       Sweep up dry pesticide
spills for reuse:  collect

the dry spill in a heavy- duty plastic bag for disposal;

▪       Use diluted bleach or
detergent to clean the

contaminated area;

▪       Clean    all    equipment
thoroughly; and

Wash   your   hands,   forearms,
	
	
	
	Available record  of  Minimal or nought (zero) reported incidences.


	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target /Evaluation  criteria requirement                                 actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation

	
	face, neck and any other parts that may have been exposed, with soap and water.  Shower if necessary.
	
	
	
	

	Impacts on Biological resources

	❖ Impacts           Non-target organisms (NTOs)
Vulnerability   of   life   forms with chitin as the primary component of their cell walls
	Monitor occurrence of arthropods

such as crustaceans and insects, and algal bloom in the targeted areas of SAFE® applications
	Arthropod      and      algal

biomass
	InRAD Corporation and or their authorized agents/distributors’

NEMA, Ministry of Agriculture Animal Husbandry and Fisheries.

Ministry of Water

and Environment
	Operation
	Abundance    of    arthropods

and level of algal concentrations in aquatic ecosystems

	❖ Impacts   on   Vegetation
by     way     of     human
trampling
	Use existing pathways or limit the number of travel pathways used by   people on foot within the target area of larvicide application;

Designate pathways for spray operators  –  to  ensure  no trampling of floral species of critical conservation status;
	Baseline survey (study) of the target areas vegetation composition.

Record of vegetation species and their conservation   status (IUCN Red List of Threatened Species).

Vegetation             impact
	
	
	Existing   pathways   in   the target areas of larvicide application


	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target  /Evaluation  criteria requirement                                 actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation

	
	Apply pesticide (larvicide) by foot

–  limit vehicle movement within the targeted area of application;

Implement measures to protect plant resources of concern;

Reduce the introduction and spread of invasive weeds by mosquito management activities; and

Control invasive weeds through manual removal and chemical control.
	assessment report
	
	
	

	❖ Impacts on mammals by
way of human movement
in their habitats
	Use existing pathways or limit the

number of travel pathways used by mosquito control staff within the target areas of operation; and

Implement measures to reduce disturbance to mammals and to protect resources of concern during all mosquito control operations
	Baseline survey (study) of

resident mammals in target areas;

Record of the resident mammals and their conservation   status (IUCN Red List of Threatened Species);

Mammals impact assessment report.
	
	
	Existing   pathways   in   the target areas of larvicide application

	❖ Impacts on birds by way
of human movement in
their habitats and reduction insects that serve as food
	Limit access (via foot) to the target areas (for the purpose of mosquito management) during bird nesting season;

Survey  bird  nesting  sites  and
	Record of the resident birds and their conservation   status (IUCN Red List of Threatened Species)
	
	
	Available    worker    training records/reports

Absence of fresh pathways in the  target  area  during  the


	Potential impact (s) and legal    Required environmental/social    Required output                  Responsible             Project             Target /Evaluation criteria requirement                                 actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation

	
	inform the larvicide application personnel of nest locations to avoid trampling;

Train the larvicide application personnel on measures to avoid impacts to wildlife;

Monitor mosquito vector populations and provide surveillance indicating location of disease prevalence; and

Apply the pesticide according to pesticide  label  instructions  and per habitat type.
	Mammals               impact assessment report.

Location      of      malaria prevalence

Record of worker training

Training manual
	
	
	nesting season

	❖ Impact  on  reptiles  and amphibians via reductions  in  insects that
serve     as     food source
	Apply the larvicide solution according to pesticide label instructions and per habitat type;

Apply the pesticide where monitoring and surveillance data justify its use (e.g., incidence of mosquito-borne disease);

Implement measures to reduce disturbance to reptiles & amphibians during mosquito control operations
	Reptiles/amphibians impact           assessment report.

Reptile/amphibian monitoring                  and surveillance data

Information    on    habitat types in target area
	
	
	Presence of monitoring and surveillance  data  of  the target area

	❖ Impact on invertebrates
	▪       Pesticide  would  be  applied
	Invertebrates          impact
	
	
	Presence  of  monitoring  and


	Potential impact (s) and legal    Required environmental/social    Required output             Responsible             Project             Target  /Evaluation  criteria requirement                     actions [mitigation measure(s)]                                                entity                        Phase              for                       successful
timing              Implementation

	
	according to pesticide label instructions and per habitat type;

▪       Apply   pesticides   only    to
discrete,mosquito

▪       producing sites of the target areas;
▪       Train pesticide applicators to ensure pesticide labels are
followed;

▪       Monitor     mosquito     vector
populations  and     provide

surveillance indicating location of disease prevalence to help inform the operation process.


	assessment report;

Invertebrates monitoring and surveillance data; and

Information on habitat types in target area.
	
	
	surveillance    data    of    the target area

	Persistence and activity in the environment

	❖ Persistence       in       the
environment
	SAFE® has  a  short persistence lifespan it biodegradable.
	Report on SAFE® persistence  in  the  areas of application
	InRAD Corporation and or their authorized agents/distributors’

NEMA, Ministry of Agriculture Animal Industry and Fisheries.

Ministry  of  Water
	Operation
	Grievance    reports/    social complaint logs


	Potential impact (s) and legal    Required environmental/social    Required output           Responsible             Project             Target  /Evaluation  criteria requirement                     actions [mitigation measure(s)]                                              entity                        Phase              for                       successful
timing              Implementation

	
	
	
	and Environment
	
	

	Environmental factors affecting efficacy of SAFE®

	❖ Effect of environmental
factors   on   efficacy   of
SAFE®
	Determine the optimum temperature, vegetative cover (emergent and floating aquatic plants, algal mats) and debris in surface water sources
	Report on efficacy of the larvicide solution
	InRAD Corporation and or their authorized agents/distributors’ NEMA, Ministry of Agriculture Animal Industry and Fisheries.

Ministry of Water and Environment
	Operation

(prior to application of the larvicide solution)
	Abundance         of         adult mosquitoes

	Water

	❖ Impacts to surface water
	Apply the larvicide where monitoring and surveillance data justify its use
	Report on larvicide application in the relevant areas
	InRAD Corporation and or their authorized agents/distributors’

NEMA, Ministry of Agriculture Animal Husbandry and Fisheries.

Ministry of Water

and Environment
	Operation
	Available    sites    monitoring data

	
	Apply the larvicide during periods

of  low  tides  in  the  open  water sources.
	Records/report   on   wind

speed   at   the   time   of application
	
	
	Available   records   of   wind speed over target open water

sources

	
	Use  the  most  effective  means that   pose   the   lowest   risk   to abiotic  and  biotic  resources where  mosquito  control  is needed based on established thresholds and surveillance data.
	Records   on   volume   of pesticide applied.

Presentation of threshold and surveillance data
	
	
	Available records of pesticide volumes used

Available  records of threshold and surveillance data

	❖ Contamination of water
in sensitive areas by way
of drifting or runoff from application sites
	Time application in anticipation of

rains when applying the pesticide (do not apply the larvicide is rain is  in  the  forecast  for  the  24 hours);
	Sediments                 load

management plan

Record       /reports       of applicator’s training Equipment        inspection
	
	
	Well-maintained storm drains

Minimal or zero spills

Presence    of    mixing    and


	Potential impact (s) and legal    Required  environmental/social    Required output                  Responsible             Project             Target  /Evaluation  criteria requirement                                 actions [mitigation measure(s)]                                                  entity                        Phase              for                       successful
timing              Implementation

	
	Avoid application of the larvicide in windy conditions due to increased pesticide drift;

Apply the pesticide as recommended for best control;

Proper adherence to the pesticide label will help accidental spread of the larvicide and non-point source and point source pollution;

Avoid spills as much as possible; Use mixing and loading pads

(made of impermeable material-
glazed tile, sealed concrete, or heavy plastic) to prevent pesticide from entering soil;

Provision of slit (sediment) traps at storm water drain terminus;

Regular inspection and cleaning of storm drains and silt traps.
	checklists

Equipment        inspection reports

Impact assessment report
	
	
	loading pads

Presence  of  sediment  traps at storm drain terminus


10. Change Management Plan

Changes in the operations of InRAD Corporation or the Environmental Social Management Plan (ESMP) may be required during the operation or lifetime of the project and therefore a Change Management Plan has been provided to manage such changes. The management of changes is discussed under two separate headings, changes to the ESMP and changes to the operation.

10. Changes to the ESMP
This Environment Impact Statement and its ESMP (Table 9.1 above) have been developed based on the best possible information available at the time of the EIS preparation and compilation. However, it is possible that during the introduction and application/use (operation) phases some aspects of the ESMP will need to be changed owing to their non-applicability or advancements in science and technology or the need for additional mitigation measures based on the findings of environmental
monitoring. In such cases following actions shall be taken:
•
A proposed deviation report (change report) should be generated, which will include the original EMP (refer to Table 9.1) highlighting the proposed changes/modifications and the reasons for the change.

•
The report will be signed by top management (Managing Director or equivalent) and will be filed at the head office. A copy of the report will be sent to NEMA for comment/to seek written approval for the said modifications/changes.

•   All relevant project personnel/ agents/ distributors will be informed of the change.

10. Changes in Operation
The change management system recognizes three orders of changes. 
a)   First-Order Change

A first order change is one that leads to a significant departure from the project described or the impacts assessed in this Environment Impact Statement and consequently require a re-assessment of the environmental impacts associated with the change.  Examples of such change/modification SAFE® product ingredients or elements.

•
In such an instance, the environmental impacts of the proposed change will be reassessed, and the results sent to NEMA for consideration and to seek written approval for any operational changes.

•
Notify NEMA by writing of intent to decommission the project and present to the authority a decommissioning plan at least three (3) months in advance.

b)   Second-Order Change

A second-order change is one that entails project activities not significantly different from those described in the Environment Impact Statement, and which may result in project impacts whose overall magnitude would be similar to the assessment made in this report. In case of such changes, the environmental impact of the activity will be reassessed, additional mitigation measures specified if necessary, and the changes reported to NEMA to seek written approval for the said operational changes.

c)    Third –Order Change

A third-order change is one that is of little consequence to the Environment Impact Statement findings, NEMA approval conditions (if/when issued). This type of change does not result in impact levels exceeding those already assessed this Environment Impact Statement; rather these may be made on-site to minimize the impact of an activity. The only action required in this case will be to record the change in the change record register.

10. Environmental Monitoring Plan (EMP)

The Environmental Monitoring Plan (EMP) will be used as a management and monitoring tool for implementation of the mitigation measures identified. The purpose of monitoring is to ensure that the impact is within the predicted limits and to provide timely information if unacceptable impact is taking place. The scope and frequency of the monitoring depends on the residual impacts identified in Chapter 8 of this document.

InRAD Corporation will be responsible for the environmental monitoring activities during the importation/application activities. The proponent will undertake monitoring in consultation with NEMA and line lead agencies such as Ministry of Water and Environment, Ministry of Agriculture, Animal Husbandry and Fisheries. Environmental monitoring will be carried out during both the introduction and application/use phases to ensure appropriate operation of the activities, the implementation, and effectiveness of the recommended mitigation measures and the response to unanticipated environmental impacts.

10. Environmental Monitoring

Environmental monitoring can be categorized into two types; 1) compliance monitoring and 2) effects monitoring.

10. Compliance Monitoring

Compliance monitoring will be carried out to ensure compliance with the requirements of the National Environment Act CAP 153 and its regulations as well as EIA certificate conditions of approval (issued when the proposed project is approved). The objectives of compliance monitoring will be to:

•
Systematically observe the activities undertaken by the proponent or any other person associated with the project.

•
Verify that the activities are undertaken in compliance with the EIA and other conditions identified by InRAD Corporation.

•
Document and communicate the observations to the concerned person(s) at InRAD Corporation so that any corrective measures, if required, can be taken in a timely manner.

•
Maintain a record of all incidents of environmental significance and related actions and corrective measures.

Compliance monitoring will be the responsibility of the proponent or whomever is involved in the operational activities in the future. The proponent will carry out the inspections on a routine basis. This will also include routine monitoring of operational parameters to ensure effective application of the larvicide solution.

10. Effects Monitoring

To monitor actual impacts of the product on selected sensitive receptors so that impacts not anticipated this Environment Impact Statement or impacts which exceed the impact levels anticipated therein, can be identified and appropriate mitigation measures can be adopted in time. This objective will be achieved through Effects Monitoring.  Considering the environmental conditions of the project area and the assessment of potential impacts of the product made in this Environment Impact Statement, the following monitoring activities will be undertaken:

•   Ambient Air Quality –  The monitoring will be carried out at key locations covering  both

environmental receptors and worker’s occupational exposures.

•   Aquatic toxicity tests and chemical analysis- of surface water sources.

•
Non-target organisms (NTOs)- Monitoring of life forms with chitin as a component of their cell walls including arthropods and algae.

•
Groundwater –as a good environmental practice, groundwater monitor wells may be established around to monitor any unlikely change in groundwater properties.

10. Other Monitoring Activities

Effluent, health and safety monitoring is achieved continuously or weekly through visual inspections and recording of incidents.

10. Reporting Monitoring

An effective mechanism for storing and communicating environmental information during the project operation is an essential requirement of an Environmental Monitoring Plan. The key features of such a mechanism are:

•   Precise recording and maintenance of all information generated during the monitoring.

•   Communicating the information to a central location.

•   Processing the information to produce periodic reports.

•   Providing information and answering queries to stakeholders.

10. Social Complaints Register
InRAD Corporation will maintain a register of complaints regarding environment, health and safety etc, received from consumers, agents, distributors and enforcement agencies or regulators and measures taken to mitigate these concerns.

10. Change Record Register
All changes to the ESMP or the project will be handled through the Change Management Plan provided in Section 9.1.1 of the ESMP. These changes will be registered in a Change Record Register.
10. Audit Reports
InRAD Corporation will keep a record of all audits and inspections commissioned or undertaken by the company to check conformance with the ESMP.

10. Environmental Training

Environmental training will help to ensure that the requirements of this Environment Impact Statement and its ESMP are clearly understood and followed by all project personnel throughout the project period. Environmental training will form part of the environmental management system. The training will be directed towards all personnel for general environmental awareness.

10. Objectives of the Training Programme
The key objective of training programme is to ensure that the requirements of the ESMP and EMP are clearly understood and followed throughout the project. The trainings to the staff will help in communicating environmental related controls specified in this Environment Impact Statement and it’s ESMP.

10. Training Log
A training log will be maintained by InRAD Corporation. The training log will include;

•   Topic

•   Date, time and location

•   Trainer

•   Participants

10. Training Needs Assessment
In addition to the training specified in the training log special/ additional trainings will be provided during the importation/application phase of project activity. The criteria to assess the need of training will be based on the following:

•   When a specified percentage of staff is newly inducted in the project;

•
When any non-compliance is repeatedly reported, refresher training will be provided regarding that issue;

•   When any incident/accident of minor or major nature occurs;

•   Commissioning of new agent or distributor;

•   Start of any new process / activity.

10. Training Material
InRAD Corporation HSE department will develop and prepare training material regarding HSE awareness, EIA, ESMP and controls to be followed throughout the SAFE® use project lifetime. Separate training material will be prepared for each HSE topic.

CHAPTER TEN 

11. CONCLUSIONS AND RECOMMENDATIONS

11. Conclusions

Applying larvicides to all potential breeding sites is labor-intensive but can be cost effective in urban centres. However, in areas with extensive larval sources such as large river floodplains and rice production areas, larviciding may be impractical.

Larviciding can be targeted at the most productive larval habitats, which might have been difficult to eliminate through habitat modification. Just like any other pesticide or chemical, the storage, handling, application and disposal of SAFE® shall nonetheless be handled with caution albeit it being low risk; non- toxic, non-acidic, non-abrasive and non-explosive.

The key findings of the study are as follows:

a)   The product is non-toxic and has relatively high efficacy on the targets (mosquito larvae).

b)   The majority of the direct impacts attributed to the proposed importation/introduction of Mosquito larvae pesticide into Uganda will occur during the application/use phase.

c)
The impact on the mammals, amphibians and vegetation species by the product is relatively low/minimal.

d)   With application of appropriate mitigation measures, the significance of all the negative impacts can be reduced to low or negligible.

e)   During the application/use phase, the impacts that are negative and of high significance include;

ecological and occupational health and safety concerns.

f)    The adoption of the product is anticipated to have both positive direct and indirect impacts on the

Ugandan economy.

N.B: InRAD Corporation is committed to ensuring implementation of all the suggested mitigation measures and the procedures laid out in the Environmental Social Management Plan.
11. Recommendations
1)   InRAD Corporation shall implement the mitigation measures stipulated in section 8.3 and the ESMP (see Chapter 9). The same shall be extended or included in any contract entered into with any SAFE® solution product authorized agents/distributors

2)   The guidelines on occupational health and safety shall be complied with by ensuring that the health of the end-user/workers and recipient environment

3)   InRAD Corporation together with NEMA, Ministry of Health, Department of Occupation Health and Safety (MoGLSD), Ministry of Agriculture, Animal Husbandry and Fisheries, Ministry of Water and Environment and other relevant Government lead agencies and departments shall carry out monitoring to ensure that the recommended mitigation measures are complied with.

4)   Post EIA audits of the product use and application shall be carried out to ascertain compliance of the project with the ESMP and the environmental legal framework and related requirements as well as donor expectations.

5)   Proper SAFE® product and emergency preparedness/response measures shall be put in place.

The proposed introduction of SAFE® mosquito larvae control powder is key to the fight against Malaria in Uganda. If the proposed preventive/mitigation measures in this report are implemented, it is possible to introduce the InRAD SAFE® product, without upsetting the local environment of the recipient environment. NEMA may therefore, approve the project without fear of future adverse consequences.

11. Public Disclosure

The EIS report will be submitted to NEMA for review and approval. NEMA review entails disclosure of the report in public libraries and at the district and town council where the project is based.

11. Public Hearings

If NEMA considers it necessary to obtain more public views about the project, it shall together with InRAD Corporation, Ministry of Health, Ministry of Agriculture, Animal Husbandry and Fisheries, Ministry of Water and Environment conduct public hearings on dates and locations it would publicize in the media.
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Key:  


100%= population reduction indicates maximum bio-activity of the larvicide (very high mortality of larvae),


 80-100% =Standard bio-efficacy of the larvicide (WHOPES, 2005)


0%= Minimum bio-activity of the larvicide (low or no mortality of larvae)


Initial reduction (L1-L2) = 88.75%, (L3-L4) = 96.51%, (pupae) =100%
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