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Executive Summary 

This document has been prepared to serve as an amendment to the original environmental 

documentation for indoor residual spraying (IRS) in Kenya that was approved in 2008, as well as the first 

amendment conducted in 2011. The original 2008 environmental documentation covered the use of 

pyrethroids in Rachuonyo and Nandi North and South sub-counties, and was prepared in accordance 

with the USAID 22 Code of Federal Regulations (CFR) (216) regarding and governing the use and 

application of pesticides.  

The subsequent 2011 amendment increased the pesticide choices available by including carbamate and 

organophosphate classes, and increased the geographic coverage within Nyanza Province, but did not 

include several islands now under contemplation for IRS. Hence this amendment has been prepared to 

allow expansion of the IRS program into the islands of Lake Victoria. 

Therefore, the proposed action analyzed in this document is to allow for a continuation of the 

three-year IRS program within the Nyanza region using a rotational or mosaicking technique that 

includes the use of pyrethroids, carbamates or organophosphates, but not within 30 meters (m) of 

natural water bodies, wetlands or marshes, organic farming areas, or beekeeping areas. Villages within 

any national forests, parks, or preserved habitats will be evaluated against the particular restrictions in 

effect, and, in consultation with the area manager and/or the National Environmental Management 

Agency (NEMA), decisions will be made on which villages can be sprayed without serious risk to the 

protected area. In no case will pesticides be stored within a protected area, nor will liquid waste 

management areas (soak pits, with attendant facilities) be located within a sensitive area.  

The following assessment draws heavily on both the 2008 Supplemental Environmental Assessment 

(SEA) and the 2011 Amendment (Amendment #1), as well as the Programmatic Environmental 

Assessment (PEA) for Integrated Vector Management, approved in September 2012 

(http://www.pmi.gov/technical/irs/). 

In 2013, IRS is targeted to be implemented in two counties -- Migori County (excluding Kuria East and 

Kuria West) and Homa Bay County (including Mfangano Island). PMI may consider expanding to 

additional areas over the next three years within the Nyanza region, and such expansion will be 

covered by this SEA amendment. If expansion does occur in other parts of the Nyanza region, then 

USAID Environmental Officers will be notified in writing prior to procurement of insecticides in order 

to document the extent of expansion and for adherence to the safer use action plan. This amended 

SEA is thus intended to suffice for the period 2013-2016. 

Every year, PMI and its implementing partner will continue to work closely with the Malaria Control 

Unit (MCU), formerly the Division of Malaria Control (DOMC) and referred to hereafter as MCU, 

when selecting insecticides, as resistance to pyrethroids has become an area of concern. 

The overall intention of scoping the report for four years over large geographic areas, with multiple 

insecticide classes, is to provide flexibility to the overall approach so that the program can be 

responsive to potentially changing resistance, as well as the financial, logistical and socioeconomic 
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conditions that may occur during the implementation period, while maintaining solid 

environmental stewardship. 

Homa Bay County has seven small islands, namely Mfangano, Ringiti, Takawiri, Ngothe, Remba, Sukuru 

and Migingo. These islands are located in Mbita and Suba sub-counties. Spraying of the islands requires 

additional mitigation measures which were not foreseen in the initial SEAs, especially concerning the 

insecticide transportation across the water and within the island to the operational sites, as well as 

storage and safe use in the islands. These mitigation measures should meet Kenya NEMA regulations and 

also the US Federal regulations governing insecticide use.  

PMI support for IRS in Kenya began in 2008. In 2008 and 2009, epidemic and endemic zones were 

covered. In 2010, there was a total shift to endemic zones with expansion to additional districts.  In 

2011, an additional district was added, making it a total of four districts covered. All of the previous 

spray rounds up to 2012 used a pyrethroid class of insecticides, with one spray round per year. In 

2013, Nyando sub-county in Kisumu County was dropped, and Mfangano Island added in Homa Bay 

County. All sub-counties in Homa Bay County are targeted, while in Migori County, all sub-counties are 

targeted except Kuria East and West, which were excluded following the advice given by MCU.  

From 2013, the MCU recommended an insecticide shift from pyrethroids to either carbamates or 

organophosphates, depending on which one is registered by the government of Kenya’s Pest Control 

Products Board (PCPB) and in accordance with the MCU Malaria Control Policy. A study carried out by 

Kenya Medical Research Institute (KEMRI)/ Center for Disease Control (CDC) to identify 

alternatives to pyrethroids found bendiocarb-Ficam (carbamate) to be the best non-pyrethroid in terms 

of its longevity and impact on indoor resting densities. It showed 5-6 months’ efficacy against 

susceptible mosquitoes and about 3-4 months’ efficacy against wild-caught mosquitoes (KEMRI/CDC 

Report 2012). However, at the time of this writing, carbamates are not registered by PCPB for IRS use 

in Kenya. This registration, or a special authorization from a competent authority in the Kenyan 

government, will be required before PMI makes a financial commitment to purchase the 

recommended insecticide. 

All PMI IRS operations in Kenya will be performed according to the following protocols and procedures: 

1. Insecticides will be transported across the lake to the islands via ferry and/or boats in small 

quantities at a time, with the insecticides packaged in sealed barrels. After use, the transport 

vessel(s) will be decontaminated by cleaning with soap and water. 

2. Impermeable tarpaulin will be placed on the floor of the boat/ferry so that in the event of spills 

inside the boat, the spills can be contained and easily cleaned. 

3. All insecticide materials and other contaminated wastes will be transported back to the mainland in 

sealed barrels to avoid contamination of the lake ecosystem, and should be treated using the same 

standards as insecticides.   

4. Spray personnel will be hired from within the island population so as to enhance project acceptance 

and ownership. 

5. When a boat is hired for transportation of insecticide, it will be used for nothing other than this 

purpose, and no unauthorized passengers or unauthorized goods will be allowed on board.  
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6. Strict measures outlined in the PMI Best Management Practices (BMP) manual, as well as those in 

the Environmental Monitoring and Mitigation Plan (EMMP) in Annex A, will be followed. 

7. In the event that the insecticide shifts from pyrethroids to organophosphates, the cumulative effects 

of organophosphate exposure are stressed in training, and more emphasis is placed on the 

responsibility of team leaders and senior personnel to constantly monitor the appearance and 

behavior of their team members, and to recognize symptoms of organophosphate exposure. 

8. Pirimiphos-methyl formulations are supplied in plastic bottles, which may be used inappropriately 

after they are emptied of the formulation if not controlled carefully, and may cause harmful 

emissions if incinerated. Because of these potential problems, the following procedures and 

protocols have been established: 

a. A triple rinse for the bottles has been incorporated into the pesticide make-up procedure, 

whereby the pesticide container is emptied into the spray tank and then three times it is 

partially filled with clean make-up water, capped, shaken, and emptied into the spray tank. This 

ensures that the pesticide container is thoroughly rinsed of pesticide three times, and is safe for 

handling and subsequent processing. The risk of exposure due to pesticide residue in the 

container is essentially eliminated; however, the following procedures are also followed. 

b. Containers are punctured multiple times to eliminate the ability to reuse the containers to hold 

potable liquids.  

c. Recycling firms that turn plastic into usable non-consumable products will be established since 

this will avoid the release of many tons of carbon dioxide (CO2) and other potentially toxic 

emissions from the incineration of plastic. 

The above procedures do not change with the inclusion of islands for spraying, or for the use of 

different classes of authorized pesticides, with the following exceptions: (i) Follow strict accountability 

rules as per the BMP manual where each sachet/container is serialized and tracked from distribution to 

use to disposal; (ii) Soak pits need to be located on higher ground, away from the lake to avoid the 

potential negative impacts on the ground water and on the lake. 

Therefore, the proposed actions analyzed in this document are: 

1. Inclusion of islands that meet the eligibility criteria (85% threshold) in the PMI IRS program. 

2. Implementation of the additional mitigation measures regarding the transportation of insecticides 

across the lake to the islands. 

3. Continuation of IRS except within 30 m of sensitive ecosystems, including water resources, 

beekeeping areas, and core reserved habitat designated by the Kenyan government or international 

authorities. 

4. With specific approval from Kenya’s environmental authority, the National Environment 

Management Authority (NEMA), the judicious use of IRS within the buffer, but not core, areas of 

national parks, forests, or other regulated areas. 

5. The continuation of IRS programming implementing a rotational or mosaicking technique using 

pyrethroids, carbamates or organophosphates where appropriate, based on pesticide resistance 

patterns throughout the country. 





1 

The following amendments are suggested for the Kenya Supplemental Environmental Assessment (SEA): 

1.1 Principal Proposals 

1. The Kenya Supplemental Environmental Assessment (2008), as amended in 2011 (amendment #1), is

valid for implementing PMI-supported Indoor Residual Spraying (IRS) in the Nyanza region of

Kenya, using all World Health Organization (WHO) recommended pesticides in the pyrethroid,

organophosphates and carbamate classes.

2. The attached updated Environmental Mitigation and Monitoring Plan (EMMP) for Kenya (Annex A)

provides detailed guidance on the performance of all activities associated with IRS. Through the use

of this and other guidance, PMI has maintained an excellent record of success in executing IRS

without substantial environmental or human health impact. During the PMI/USAID-funded IRS 2 in

Kenya project period January through November 2013, there have been no known or documented

cases of fish, bird, or bee kills, or aquatic despoilment.

3. It is proposed to allow spraying in the islands of Lake Victoria provided that a minimum threshold of

85% of eligible structures may be sprayed, considering that spraying will take place only in eligible

structures located at least 30 m away from sensitive ecosystems.

4. If such authorization is received, PMI implementing partners will follow all protocols and procedures

contained within the attached EMMP in collaboration with County Health Management Teams

(CHMTs), District Health Management Teams (DHMTs) and NEMA offices. Community

participation and supervision of IRS activities will be encouraged and promoted as well.

5. To prevent development of vector resistance to the insecticides, beginning in 2013, IRS will shift

from using pyrethroids to another class of insecticides. All pesticides proposed for use must be

registered or otherwise approved for use in public health activity by a competent authority of the

Kenyan government.

6. This SEA contains an updated Pesticides Procedures section, which, together with the also-included

Safe Use Action Plan, constitutes the elements of a Pesticide Evaluation Report and Safer Use

Action Plan.

Signature approval of this SEA will indicate acceptance of these proposals. Therefore, the following 

conditions will apply: 

1. All islands in Lake Victoria meeting the minimum sprayable threshold of 85% coverage can

be sprayed.

2. All World Health Organization Pesticide Evaluation Scheme (WHOPES)-recommended insecticides

registered or otherwise approved by a competent Kenyan authority in the pyrethroid, carbamate,

and organophosphate classes will be eligible for IRS in Kenya from 2013 through 2016 except in

core ecosystems, and within 30 m of other sensitive areas.

1. Kenya Supplemental Environmental 
Assessment Amendment 2013-2016
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3. Carefully supervised IRS will be allowed within the islands of Lake Victoria but not within 30 m 

distance from the lake shore and other sensitive ecosystems.  

4. This SEA will comprise a free-standing document fulfilling the environmental documentation 

requirements of US 22 CFR 216 for PMI IRS in Kenya from 2013 through 2016 unless changes are 

made to the program that are not covered or anticipated in this assessment. 
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APPROVAL OF ENVIRONMENTAL ACTION RECOMMENDED 

2013 AMENDMENT TO THE SUPPLEMENTAL ENVIRONMENTAL ASSESSMENT FOR 

PRESIDENT’S MALARIA INITIATIVE—INDOOR RESIDUAL SPRAYING (IRS) FOR 

MALARIA CONTROL IN KENYA 

The United States Agency for International Development (USAID), Bureau for Global Health (GHB) has 

determined that the proposed indoor residual spraying effort—as described in the 2008 Supplemental 

Environmental Assessment: Indoor Residual Spraying for Malaria Control in Kenya, and its 2011 and 

2013 amendments—responds to the needs of the community and country as it relates to managing 

malaria in Kenya.  The GHB has also determined that the proposed effort conforms to the requirements 

established in 22 CFR 216. 

This document does not mandate the execution of the proposed IRS.  Rather, it documents the 

environmental planning and impact analysis executed by the IRS team in preparation for the proposed 

action. The design and standards of operation of the IRS program are established to avoid and reduce 

any potential impact from IRS activities. USAID has concluded that the proposed action, when 

executed as described in the Supplemental Environmental Assessment and the Programmatic 

Environmental Assessment, is consistent with USAID's goal of reducing malaria incidence in Kenya while 

minimizing negative impact to environmental and human health. 

The proposed action in this SEA amendment 2013 is inclusion of the eligible islands of Lake Victoria in 

the IRS program, which were not sprayed before because of environmental and logistical challenges. Due 

to the need to protect the population in these areas from malaria, and given the successful record of 

PMI in implementing IRS without significant environmental consequences, it is proposed to allow IRS in 

these islands, using the strict protocols and procedures contained in the PMI Best Management Practices 

(BMP) manual, and observing all precautions and prescriptions in this SEA amendment. 

This SEA also seeks the continuation of mosaicking insecticide use to the three classes of insecticides 

(pyrethroids, carbamates, and organophosphates) based on the pesticide resistance data and registration 

status of the insecticide of choice in the country.  

In consultation with NEMA, full implementation of the detailed procedures, guidelines and mitigation 

measures cited in the updated EMMP found in Annex A of this document will be executed. 

  



 

4  

 

CLEARANCE: 
Mission Director, USAID/ Kenya:  ______________________________________Date: _____ 

CONCURRENCE: 

Environmental Officer, Bureau for Global Health:  ______________________ Date:______ 

Michael Zeilinger 

ADDITIONAL CLEARANCES:  

PMI Malaria Advisor:  _______________________________________________ Date: ______ 

Kaendi Munguti 

Mission Environmental Officer 
USAID Kenya:  ________________________________________________  Date: ______ 

USAID Health Officer:  _____________________________________________ Date: ______ 

Regional Environmental 

Advisor, USAID/East Africa:  ________________________________________ Date: ______ 

Chris Dege 

Environmental Officer 

Africa Bureau: ____________________________________________________ Date: ______ 

Brian Hirsch 

 



 

 5 

 

2. Background 

2.1 President’s Malaria Initiative 

The PMI was launched in June 2005 as a five-year, $1.2 billion initiative to rapidly scale up malaria 

prevention and treatment interventions and reduce malaria-related mortality by 50% in 19 high-burden 

countries in sub-Saharan Africa. The goal of the PMI is to achieve a 70% reduction in the burden of 

malaria by reaching 85% coverage of the most vulnerable groups—children under five years of age and 

pregnant women—with proven preventive and therapeutic interventions, including treatment with 

artemisinin-based combination therapies (ACTs) to those diagnosed with malaria, insecticide-treated 

nets (ITNs), intermittent preventive treatment in pregnancy, and IRS with insecticides. 

With passage of the 2008 Lantos-Hyde Act (H.R. 5501, 110th), funding for PMI was extended through 

Fiscal Year (FY) 2014, as part of the Global Health Initiative (GHI), which was announced by 

President Barack Obama in May 2009.  The GHI is a comprehensive effort to reduce the burden of 

disease and promote healthy communities and families around the world. In close consultation with the 

Ministry of Health ’s MCU and with participation from numerous national and international partners 

involved with malaria prevention and control in the country, PMI developed country-strategic plans, and 

provides technical, managerial and commodity support for IRS campaigns in the targeted areas.  

2.2 Program Objectives 

The goal of PMI under the GHI is to reduce the burden of malaria (morbidity and mortality) by 

70% compared to 2006/2007 levels in the initial PMI countries by 2015.  Under the IRS 2 in Kenya 

project, PMI/USAID targets to spray more than 85% of eligible structures in geographical areas targeted 

for IRS; these include Migori and Homa Bay counties.  Other PMI goals to be achieved in Kenya by 

2015 include:  

 > 90% of households with a pregnant woman and/or children <5 years of age will own at least 

one ITN.  

 85% of children <5 years of age will have slept under an ITN the previous night.  

 85% of pregnant women will have slept under an ITN the previous night.  

 85% of pregnant women and children <5 years of age will have slept under an ITN the previous 

night or in a house that has been sprayed with IRS in the last 12 months. 

 85% of government health facilities will have ACTs available for treatment of uncomplicated malaria.  

2.3 History and Scope of IRS in Kenya 

Malaria control activities were undertaken on a large scale in Kenya between 1955 and 1974 with the 

advent of dichloro-diphenyl-trichloroethane (DDT) as a residual insecticide and the new availability 

of a number of anti-malarial drugs such as chloroquine and pyrimethamine. In 1994, the Government of 

Kenya launched a five-year National Plan of Action for Malaria Control, whose main goal was to develop 
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an infrastructure that would ensure access to malaria prevention and curative services for those at 

risk, with the aim of substantially reducing illness and death. 

Through 2010, the MCU’s IRS program targeted 16 highland, epidemic-prone districts in western Kenya. 

As ITN coverage has expanded throughout Kenya, malaria prevalence has fallen sharply, particularly in 

those highland districts that had been targeted for IRS activities. Both the Global Fund Round 4 malaria 

grant and PMI funded IRS campaigns in the highland districts, with PMI providing concentrated technical 

assistance and capacity-building.  

With the 2009-2017 Kenya National Malaria Strategy, the MCU has phased out IRS in the highland, 

epidemic-prone districts and begun to focus on endemic districts, particularly those bordering the 

highlands. According to the national strategy, IRS should be implemented for at least three years while 

ITNs are scaled up to achieve universal coverage.  

The PMI IRS program in Kenya started in June 2008, focusing on two highland districts (Nandi North 

and Nandi South) and one lowland area bordering the endemic areas (Rachuonyo Districts). The same 

areas were sprayed in 2009. 

Beginning in May of 2010, the PMI-supported IRS program expanded to cover three lowland districts 

along Lake Victoria which border highland, epidemic-prone districts: Nyando; Migori; and Rachuonyo, 

which as noted above had been previously sprayed by PMI in 2008-09. The three districts were covered 

in 2011. 

In 2012, PMI-supported IRS operations were expanded to a total of four lowland districts (Homa Bay 

was added). These districts are located in areas with some of the highest P. falciparum prevalence rates 

in the country. In 2013 Kenya was administratively split into 47 counties. While PMI has been the only 

partner supporting IRS up to 2012, and also in one county in 2013, the United Kingdom’s Department 

for International Development (DFID) proposed supporting one county in 2013.  

The number of sprayed and targeted structures per location is provided in Table 1below: 

Table 1: IRS Structures Sprayed per Sub-County/County in Kenya 

Spray Regions 
Sub-Counties/ Counties 

in Target* 
FY 08 FY 09 FY 10 FY 11 FY 12 

Rift Valley - Nandi North 

(Nandi County) 
 Nandi North, Nandi Central 125,808 175,745    

Rift Valley - Nandi South 

(Nandi County) 

Nandi East, Nandi South, 

Tinderet  
118,568 192,716    

Nyanza - Rachuonyo 

(Homa Bay County) 

Rachuonyo North, Rachuonyo 

South 
120,565 148,590 134,716 125,247 133,685 

Nyanza -  Homa Bay 

(Homa Bay County) 

Homa Bay, Ndhiwa, Suba, 

Mbita 
    200,098 

Nyanza - Greater 

(Migori County) 

Migori Awendo, Uriri, Nyatike, 

Migori, Rongo 
  231,994 230,977 189,634 

Nyanza - Nyando 

(Kisumu County) 

 
Muhoroni, Nyando, Nyakach   136,997 128,819 119817 

Total  364,941 517,051 503,707 485,043 643,234 

*Target structures in districts/sub-counties were arrived at using geographical reconnaissance. These endemic districts (sub-counties) 

reflect the administrative divisions as of 2009. In 2010, the original three districts were split into 10 districts, while the fourth 
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district sprayed in 2012 was split into three districts. As of 2013, Kenya was administratively split into 47 counties. The four 

districts sprayed in 2012 span parts of three different counties. Some sub-counties were dropped in 2013. 

Through 2012, IRS was conducted on the mainland using pyrethroid insecticides. Pyrethroid resistance 

had been detected in An. gambiae s.s. in western Kenya, but this species had been significantly reduced 

by ITNs and until very recently was largely absent in the districts targeted for IRS. This species was most 

common in areas near the Ugandan border. As of late 2012, however, the range of An. gambiae s.s. was 

expanding eastward. Furthermore, pyrethroid resistance was observed in An. arabiensis in the district 

that had been sprayed for four consecutive years (Rachuonyo). Given the increasing pyrethroid 

resistance in western Kenya, the MCU has advocated a shift from the pyrethroid class of insecticides, 

which are now being used solely for Long-Lasting Insecticide-treated Nets (LLINs) and not in IRS, so as 

to postpone the development of resistance.  

With IRS efforts shifting away from the highlands, the MCU has moved to an epidemic surveillance and 

response system to detect rising cases of malaria and respond using a combination of targeted IRS and 

improved case management.  

PMI and other donors provided support for surveillance and monitoring to document the effectiveness 

of IRS in areas with high ITN coverage after the 2008 and 2009 spray rounds. These initial surveys 

indicated a reduction in the incidence of parasitemia and the prevalence of parasitemia and anemia. 

However, more-recent national data from the 2010 Malaria Indicator Survey suggest that malaria 

prevalence in these areas remains high in spite of multiple interventions, including the scale-up of ITNs. 

While IRS is expected to reduce the malaria prevalence burden in the targeted districts, heightened 

surveillance is needed to monitor progress. Surveillance will become more important as IRS operations 

and their geographic coverage are scaled back because of the increased cost associated with switching 

from pyrethroids to organophosphates due to vector resistance to pyrethroids.  

Insecticide resistance monitoring has been conducted in eight sites in western Kenya. As of 

2010, moderate to high levels of resistance to DDT and pyrethroids were initially detected in An. 

gambiae s.s. in sites near the Uganda border. Observed resistance in this species has ranged from 38 to 

67% for DDT, 72 to 84% for permethrin, and 37 to 58% for deltamethrin. However, An. gambiae was 

rare or even absent in sites along the lake shore, including the districts where PMI has been conducting 

IRS operations. In late 2011, An. gambiae increased in frequency in areas further from the Uganda 

border. Furthermore, pyrethroid resistance was observed in several districts in western Kenya, including 

two of the IRS districts (Nyando and Rachuonyo) where An. arabiensis has been the predominant vector. 

Data from a PMI-supported operational research study showed the best alternative was a bendiocarb 

(a carbamate) based on acceptability and duration of efficacy.  

2.4 Malaria Burden in Kenya 

With more than 70% of Kenya's population living in areas where malaria is transmitted, malaria is the 

leading cause of morbidity and mortality in Kenya. Malaria is responsible for approximately 30% of 

out-patient visits (requiring more than eight million out-patient treatments each year), and 19% of all 

hospital admissions. At least 14,000 children are hospitalized annually for malaria, and there are an 

estimated 34,000 deaths among children under five each year. Annually, an estimated six thousand 
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pregnant women suffer from malaria-associated anemia, and four thousand babies are born with low 

birth weight as a result of maternal anemia. Economically, it is estimated that 170 million working 

days are lost each year because of malaria illness (Kenya Malaria Indicator Survey 2010). 

However, the distribution of malaria prevalence in Kenya is not uniform, due to geographical 

differences in altitude, rainfall and humidity. These geographical factors influence the transmission 

patterns, as they determine the vector densities and intensity of biting. The higher the ambient 

temperature, the shorter the sporogonic cycle of the parasite in the mosquito, hence the shorter the 

duration of the gonotrophic cycle and the more frequently a mosquito is able to transmit the disease. 

The 47 counties are stratified into four malaria epidemiological zones, with diversity in malaria 

transmission and risk determined largely by altitude, rainfall patterns and temperature. The zone 

descriptions and populations at risk are: 

Endemic zone: Of the 40 million people in Kenya, 29% live in a malaria endemic zone. Endemic zones 

include areas around Lake Victoria in western Kenya, where malaria transmission is high and intense 

throughout the year, with P. falciparum malaria prevalence between 20% and 40% (Malakooti et al. 

1998). The MCU also includes in this zone the counties of the coastal region, even though the area has 

seen a recent decrease in malaria prevalence—it currently carries an estimated malaria risk classification 

of less than 5%—because this reduction is not stable, and the risk for a resurgence of malaria burden in 

the area remains. 

Epidemic-prone zone: In the western highlands, malaria transmission is seasonal, with considerable 

year-to-year variation. These highlands are considered epidemic-prone areas, where temperature 

increases and rainfall variation can have a positive impact on vector breeding and malaria transmission. 

Approximately 20% of Kenyans live in these areas, which generally have a malaria prevalence level 

ranging from 1% to less than 5%, though some of these areas have a higher prevalence, between 

10% and 20%. 

Seasonal transmission zone: About 21% of the Kenyan population lives within the arid/semi-arid 

zones in the northern and southeastern parts of the country, which experiences short periods of 

malaria transmission during the rainy seasons (malaria prevalence of less than 5%). 

Low-risk zone: In the central highlands of Kenya, where 30% of Kenyans live, there is little to no 

disease transmission. 

Malaria Epidemiological Profile 

The malaria situation in Kenya is changing. The country's endemicity map (Figure 1) was updated in 

2009, and depicts the malaria transmission intensity for the entire country, with high transmission 

intensity in endemic zones highlighted by the dark shaded areas. 
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Figure 1: Malaria Endemicity Map (2009) 
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3. Proposed Action and Alternatives 

This section describes the alternatives for malaria control that were considered in the preparation 

of this report, including those that were accepted or rejected. Alternatives considered include 

the following: 

1. Preferred action: Establish annual IRS campaigns that spray pesticides of the pyrethroid, 

carbamate, and organophosphate classes in high-risk districts and counties identified by the 

evaluation of criteria such as pesticide registration status in Kenya, malaria transmission rate, 

vector susceptibility, residual effect, appropriate home and wall structure, and ecological/human 

health impacts. 

2. No action alternative: This action would discontinue PMI support for IRS activities in Kenya. 

3. Spraying in alternative geographic regions: This alternative would use different criteria to 

select alternative districts and sectors to spray.  

4. Using alternative pesticides: This alternative would consider pesticides other than those 

recommended by WHO. 

5. Alternative technologies: This alternative would consider methods other than IRS to achieve the 

stated goals of reduction in malaria mortality and morbidity. 

3.1 Description of Proposed Action 

The choice of an IRS spray site is largely driven by the type of mosquito species, and malaria prevalence or 

transmission rate in the area, including whether it is an endemic or epidemic prone area. The WHO's 

Global Malaria Program's guidance indicates that IRS is appropriate in (1) unstable, epidemic-prone 

malaria transmission areas; (2) stable-endemic malaria areas with moderately intense but seasonal 

transmission; and (3) stable-hyper-endemic areas where very intense seasonal or perennial transmission 

occurs. In most cases in sub-Saharan Africa, a given country may have several regions exhibiting the 

above mentioned characteristics, and hence the overall decision on a site is determined or decided upon 

by the host country (i.e., Ministry of Health), and considers factors such as ITN coverage, infrastructure 

capacity, and ecological sensitivity. 

Kenya is divided into four malaria eco-zones. These eco-zones are (1) stable malaria zone (holo-endemic 

and hyper-endemic); (2) seasonal malaria transmission zone (meso-endemic); (3) highland epidemic 

prone/unstable malaria transmission zone (hypo-endemic); and (4) low risk zone. 

Holo-endemic and hyper-endemic malaria transmission occurs in most parts of the coast and Lake Victoria 

regions. In these areas, where malaria is stable, infections are more prevalent among children and 

pregnant women. 

Meso-endemic malaria transmission occurs in many other parts of the country but manifestations 

appear seasonally. Epidemic malaria usually occurs in the highland areas, sometimes higher than 

2,500 m above sea level, bordering endemic areas. There has been a series of such epidemics in 

Kenya's highland region, and considerable adult and child mortality due to malaria was reported in 

1988, 1990, 1994, 1997, 1999 and 2002 (Ministry of Health Annual Reports). 
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Figure 2 shows that the highest burden of malaria remains in most parts of the coast and Lake Victoria 

regions historically classified as holo-endemic or hyper-endemic—regions which thus remain MCU’s 

target intervention sites. This is the rationale that was adopted in selecting additional spray locations 

that are located within the Nyanza area, which forms the largest part of the Lake Victoria region. 

Most islands in Lake Victoria are inhabited by people who need protection against malaria as well. An 

assessment found that most of the structures on these islands are made of mabati (corrugated iron 

sheet) walls and are within 30 m distance from the lake shore, making them ineligible for spraying. 

Mfangano Island, which is one of the biggest islands, does qualify for spraying, since the percentage of 

eligible structures is more than 85%.  It has been proposed to be included for IRS beginning in 2013.  

PMI is committed to using IRS as a vector control method in Kenya, in line with the MCU's Strategic 

Plan. The purpose of the IRS 2 in Kenya project is to implement a three-year IRS program in the Nyanza 

region, including Mfangano Island which has not been previously sprayed, as requested by the MCU as a 

key intervention to reduce malaria transmission, using a WHO-approved insecticide.  

The proposed action excludes areas that are within 30 m of water bodies, wetlands or marshes; are 

near sensitive habitats such as organic farming areas and beekeeping areas; and are within national 

forests, parks or other protected areas (Figure 2). The Ministry of Health (MOH) will intensify other 

malaria control interventions, for example, the correct use of LLINs in the excluded areas.  
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Figure 2: Map of Kenya Showing Protected Areas 
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 Choice of Pesticide 3.1.1

The insecticide class selected for each campaign of a PMI-supported IRS program depends on the 

following criteria:   

3.1.1.1 Primary Criteria for Choosing Pesticides 

 Approval by WHOPES 

 Registration for public health use in Kenya 

 Local vector susceptibility to the insecticide 

 Residual effect for a period longer than, or at least equal to, the average duration of the malaria 

transmission season in the targeted area 

 Pesticide must be appropriate for use on the wall surfaces of the selected location 

 Ecological impact 

 Human health impact 

3.1.1.2 Secondary Selection Criteria:  

Based on these primary factors above, a request for bids is tendered in accordance with the US and 

Kenya Procurement Act.  In evaluating the resulting bids, secondary criteria are considered, including: 

 Product's safety, efficacy, quality and economic value, in line with the Pest Control Products 

Registration Regulations LN 46 and 109 of 1984  

 Conformity of the summarized technical information summarized on the label with the Pest Control 

Products, Labeling, Advertising and Packaging Regulations  

 Appropriate packaging for safety and standard delivery tools  

 Unit cost of insecticide 

 Timely delivery of the insecticide to the preferred point of delivery  

 Local representation of supplier in host country  

 Technical assistance with training and troubleshooting by supplier 

The insecticide of choice will be purchased using best procurement practices (competitive bidding and 

use of the above selection criteria outlined in bid documents). Should the economic and technical 

comparison between formulations be neutral (similar cost and vector susceptibility), then relative 

toxicity of formulations will be considered when making procurement decisions.  
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3.1.1.3 Pesticide Chain of Custody 

The supply chain of insecticide will be as follows: 

Figure 3: Insecticide Supply Chain 

 

 

 

  

Insecticide Manufacturer (Insecticide) 
Abt Associates will ensure that the insecticide imported meets all standards and 

specifications of the Pesticide Control Products Board of Kenya. 

Customs (Pesticide) 
Insecticides will be transported to Kenya Medical Stores for storage 

 

Insecticide Distribution  
Abt Associates and MCU will ensure insecticide distributed to counties and stored in 

identified county stores 
 

County Storage (County Coordinators and Warehouse Managers)  

Insecticide will be stored in warehouses meeting specifications detailed in UNFAO manual 
for storage and transport of pesticides 

 

Spray Operations (Spray Team Leaders and Spray Operators)  
Spray operators must sign out all pesticide received daily and return empty sachets/containers 

at end of the day. 
 

County Storage of Empties (Storekeepers and Warehouse Managers) 
Every county must have a designated and secured storage space for empty sachets/containers 
 

Disposal (Environmental Compliance Officer and Logistics Assistants 
Ensure destruction and disposal of empty sachets/containers and other waste  
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Inventory of the insecticides will occur at all points of shipment. The insecticides will first be freighted to 

Jomo Kenyatta International Airport Nairobi, where the contractor's logistics team will verify that the 

quantities supplied tally with the request made as indicated in the packing list and invoice. The 

insecticide will then be transported directly to rented warehouses in the different counties where the 

spray operations will take place. During geographical reconnaissance and logistics assessments, the need 

for refurbishments of either the central or county level warehouses to meet United Nations Food and 

Agriculture Organization (UNFAO) requirements for pesticide storage will be assessed. 

(www.fao.org/docrep/V8966E/V8966e00.htm) 

 Preparations for Spray 3.1.2

Prior to spraying, the contractor or implementing partner will: 

 Ensure quality assurance for commodity procurement, to minimize risks to human health and the 

environment. This will include ensuring legitimate procurement sources and a verifiable chain of 

custody of commodities, as well as effective compliance inspections of IRS activities in the field. 

 Conduct geographical reconnaissance and preliminary logistical assessment to quantify eligible 

household structures, target population, spray equipment, insecticide, and spray personnel. 

 Identify suitable operational sites and facilities for pesticide storage and disposal of effluent waste 

(soak pits). 

 Construct and improve selected operational sites for spray round and temporary storage of IRS 

equipment and insecticide, and construct effluent waste disposal facilities as necessary. 

 Procure, transport, and appropriately store all necessary spray and personnel protective equipment 

(PPE), insecticides, and consumables. Plan for effective field supervision of spray operations, and for 

adequate protection of spray operators and other handlers of pesticides. 

 Enforce protection of fetuses and breastfeeding children against exposure to insecticides, by 

excluding pregnant women and breastfeeding mothers from direct handling of insecticides. Pregnancy 

tests will be conducted before every spray round. 

 Promote acceptance of IRS in the targeted communities through advocacy, communication and 

social mobilization (ACSM) activities, by emphasizing the precautionary measures to be undertaken 

before, during and after spraying. Households have the opportunity to participate in IRS after being 

sensitized on benefits and risks. 

 Identify sensitive ecosystems (water bodies, protected habitat, aqua-cultural activities, etc.) to avoid 

during IRS, as well as enforcing the best practices as per BMP. 

 Train all spray personnel in various categories, including county/sub-county supervisors, site 

supervisors, team leaders, spray operators, PPE washers, mobilizers, health care workers, security 

guards, drivers and water vendors. Health workers are trained on the management of insecticide 

poisoning. Other stakeholders like NEMA who will be directly involved in the project will be trained 

as well. 

 Implement the Environmental Mitigation and Monitoring Plan (EMMP) in Annex A of this SEA 

Amendment #2 throughout all processes. 
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3.2 No Project Alternative 

IRS is a critical intervention among the other interventions in the control of malaria. IRS is a preventive 

approach to reduce the incidence of people succumbing to the malaria parasites, because it reduces 

the vector population drastically. A No Project scenario/alternative will mean that the status quo is 

maintained and the malaria situation will remain the same, or that there will be increasing rates of 

infections, transmissions, mortality and morbidity due to high intensity of the infected vectors. 

Therefore, the No Project scenario/alternative does not meet the overall goal of PMI, which is to 

reduce the cases of malaria transmission and malaria-related mortality in Africa, and to reduce malaria 

mortality by 50% in up to 15 countries (total population: 175 million) in sub-Saharan Africa within the 

next three years. 

3.3 Alternative IRS Geographical Sites Considered 

In this SEA, regions that MCU entomological studies had found to be malaria endemic were considered, 

as were those areas that fit within the MCU's strategic plan. Areas where data did not reflect high 

prevalence of malaria were not considered for IRS as an intervention.  The malaria endemic region 

considered for IRS includes the entire Nyanza region including islands, but excludes special habitats such 

as wetlands, marshes, and areas within 30 m of water bodies, as well as areas of sensitive habitats such 

as beekeeping areas, places where people are doing organic farming, and national forests, parks and 

other protected habitats. Using different criteria for selecting geographical sites without considering 

evidence-based decision making would reduce the effectiveness and impact of IRS, thus, decreasing 

progress towards achievement of MCU’s goals as well as PMI objectives. For instance, site selection 

based on political patronage or community rewards would reduce the effectiveness of IRS intervention. 

3.4 Use of Alternative Insecticide(s) 

For IRS to be implemented, a pesticide approved by WHOPES must be selected for use. WHOPES is 

the institution of the WHO that analyzes and recommends the pesticides that should be used in IRS 

based on their effectiveness, cost, and toxicity to human health and the environment. 

WHOPES has approved the use of pesticides within the following four classes: pyrethroids, carbamates, 

organochlorines and organophosphates, from which PMI-sponsored IRS is confined (Table 7, page 34).  

Use of non-WHO approved insecticides is not recommended. The proposed action for Kenya includes 

use of certain pyrethroids, carbamates, and organophosphates according to registration for use in 

public health activity by the PCPB. Use of DDT (organochlorine) for IRS is not permitted in Kenya 

because of its bio-accumulation in the food chain. Even though carbamates are not registered for use in 

the country, they have been considered in this assessment so that the document will remain valid in 

case carbamates are approved by the PCPB.  

Since the advent of the spray operations in Kenya under PMI, pyrethroids have been the preferred 

insecticide class, but owing to the entomological studies which showed vectors’ resistance mainly in the 

western region, Kenya's PMI-supported IRS program will shift from pyrethroids to a different class 

registered by PCPB, beginning in 2013  
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3.5 Alternative Technologies 

A full range of known, available technologies is continually considered for use by the stakeholders in the 

malaria prevention and control efforts. While IRS is expected to reduce the malaria prevalence 

burden in the targeted districts, heightened surveillance is needed to monitor progress. The specific 

focus of this PMI effort and the role that PMI plays in Kenya includes IRS. PMI will also conduct 

epidemiological surveillance and monitoring in endemic IRS districts at both the facility and 

community level to enable the MCU to make informed decisions about its IRS program. 
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4. Affected Environment—Nyanza Region, Kenya 

This section describes the critical environment that may be adversely affected in the implementation of 

the IRS program (pesticide application) if adequate and necessary mitigation measures and monitoring 

are not put into place. The Nyanza area in general is discussed in this section; Greater Migori and Homa 

Bay—the counties of concern—are highlighted in greater detail. The Nyanza area overview is presented 

in this section because of the scope of the SEA, which intends to focus on the entire region to cater for 

any future expansion. The critical ecosystems or activities include surface water bodies (lakes, river, 

groundwater, marshlands and wetlands), air, soils, and economic and sustenance activities including 

agriculture, apiculture, fisheries and organic farming that might be adversely affected by application 

of pesticides. 

4.1 Overview of Nyanza Area 

 Position and Size 4.1.1

Nyanza is one of the eight administrative provinces in Kenya. It is located in the southwest part of 

Kenya around Lake Victoria. The province derives its name from a Bantu word which means a large 

mass of water. The Nyanza area is located between latitudes 0015'N and 0014.5'S, longitudes 

35015'E and 340E. It is bordered by the counties of the western region to the north, the Rift Valley 

region to the east, and the Republics of Tanzania and Uganda to the south and west respectively. It has a 

surface area of approximately 12,477 km² (Figure 4).  

Figure 4: Map of Kenya Showing Nyanza Province 
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 Administrative and Political Units 4.1.2

The Kenyan constitution promulgated on August 27, 2010 dissolved the former eight provinces in Kenya 

into 47 counties. The county governments became operational after the general election carried out on 

March 4th 2013. The Nyanza area is divided into six administrative counties, namely Kisii, Kisumu, Homa 

Bay, Siaya, and Migori; 32 constituencies; and 33 sub-counties (see Table 2 and Figure 5). 

Table 2: Area of the Nyanza Region by County 

County Area (km2) 

Population 

Census 2009 

Area Under Water 

(km2) 

No. of Sub-

counties 

Nyamira 912.5 598,252 N/A 3 

Kisii  1,317.9 1,152,282 N/A 5 

Migori  2,586.4 917,170 475 7 

Homa Bay 3,154.7 963,794 1,555 6 

Kisumu 2,009.5 968,909 455 6 

Siaya  2,496.1 842,304 1,000 6 

Totals 12,477.1 5,442,711 3,485 33 

 

Figure 5: Map of Nyanza Region, Indicating County and Island Locations 

  

http://en.wikipedia.org/wiki/Nyamira_County
http://en.wikipedia.org/wiki/Kisii_County
http://en.wikipedia.org/wiki/Migori_County
http://en.wikipedia.org/wiki/Homa_Bay_County
http://en.wikipedia.org/wiki/Kisumu_County
http://en.wikipedia.org/wiki/Siaya_County
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 Population 4.1.3

According to the 2009 population census in Kenya, the Nyanza population is 5,442,711 and the region 

has a population density of 440/km2. 

4.2 Physical Environment 

 Climate 4.2.1

The Nyanza area has a tropical humid climate.  

Nyando sub-county altitude rises from 1,100 m along the Kano Plain to 1,800 m above sea level in the 

Nyabondo Plateau. The mean annual precipitation is between 600 and 1,630 mm. However, the rains 

are bimodal and exhibit wide variation in distribution.  

Migori County altitude ranges from 1.145 to 1.800 m above sea level. The county has an inland 

equatorial climate, modified by the effects of altitude and nearness to Lake Victoria, both of which 

make the observed temperatures lower than is typical in equatorial climates. Rainfall  in this area is 

less than in a tropical equatorial climate, as it is caused by the convergence of the westerlies and 

southeast winds, which causes intense downpours in the afternoons. 

The recent climatic trends in Homa Bay are a combination of rising temperatures and variable 

rainfall. Temperature varies with altitude and proximity to the lake, and tends to increase towards 

the lowland with an average of 170 - 340 Celsius. Temperatures are highest between December and 

March, with the hottest weather in February and the coolest in April and November. There are 

regional differences in rainfall due to local air circulation: annual averages range between 700 and 

1,800 mm, with first and second rains amounting to 250-1000 millimeters (mm) and 50-700 mm 

respectively. The pattern of rainfall is generally bimodal, but the tendency for a trimodal regime can 

be observed around August/September. Evapo-transpiration is about 2,000-2,200 mm per year, which 

is also high due to local winds.  

 Rainfall Patterns In Nyanza 4.2.2

In Kisumu County, altitude rises from 1,100 m along the Kano Plain to 1,800 m above sea level in 

Nyabondo Plateau. Mean annual precipitation lies between 600 and 1,630 mm. However, the rains are 

bimodal and exhibit wide variation in distribution.  

In Migori County the rainfall received in the long rainy season is 60% reliable, and ranges from 250 to 

1.000 mm; while 500-700 mm is received in the short rainy season. The long rains start in late 

February/March, while the short rains start as early as August or as late as November. Migori receives 

an annual rainfall ranging from 700 to 800 mm. The county receives varying amounts of rainfall.  

The long rains are more reliable in the eastern parts of Homa Bay County, for example, in Oyugis 

Division and parts of Rangwe and in Migori County locations like Rongo and parts of Uriri and central 

Division.  The long rains are less consistent and most unreliable near the lake. The rainfall reliability 

declines towards the western parts of Homa Bay County, for example, in Ndhiwa,  Mbita and 

Rangwe; and in Migori County in Nyatike and parts of Uriri and Central Division; this reduces the 

cropping period. 
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 Topography, Geology and Soils 4.2.3

Most parts of the Nyanza area have deep red soils rich in organic matter, but some parts have clays, red 

loams and sandy soils. The following types of soils have been identified: vertisols, phenosols, gleysols, 

phaezems and combisols. The organic peat soils are important in brick-making, pottery and manufacture 

of tiles. The red volcanic soils support the growth of cash crops such as tea, coffee, pyrethrum, maize, 

beans, potatoes and bananas. 

Kisumu County topography can be generally classified into three land formations: the Nandi Hills, the 

Nyabondo Plateau, and the Kano Plains, which are sandwiched between the hills. The Kano Plains 

comprise predominantly black cotton clay soils with moderate fertility and poor drainage. The rest of 

the county has sandy clay loam soils derived from igneous rocks. The soils and climatic conditions of the 

sub-county are ideal for sugarcane cultivation, especially in Muhoroni, Miwani, and parts of Nyando 

division, while the swampy areas along the rivers Awach and Nyando are appropriate for rice-growing. 

The Kano Plain with its black cotton soils is most suited for cotton production.  

The topography of Homa Bay County ranges from uplands of various levels to plains and alluvial 

valleys in the central and western parts. Steep topography is found along the shores of Lake Victoria, 

in Gwassi Hills, Gembe Hills and various other hills. The majority of the county is underlain by 

relatively acid parent rock, causing soils of low fertility, and only small areas with basaltic rock types 

with better soils. 

4.3 Biological Environment 

 Fresh Water Ecosystems and Wetlands 4.3.1

4.3.1.1 Wetlands 

Wetlands are defined as areas of land that are permanently or occasionally waterlogged with fresh, saline, 

brackish or marine waters including both natural and man-made areas that support characteristic biota. 

The wetland resources in the Nyanza region are defined to include floodplain and fringing emergent 

macrophytes often dominated by papyrus Cyprus papyrus. The definition of the wetlands also includes 

the shallow near-shore zone of the lake up to three meters deep. Some of the wetlands are: 

 Yala Swamp (17,500 hectares (ha) of wetland, including Lake Kanyaboli, 1,050 ha; Lake Sare, 500 ha; 

and Lake Namboyo, 1 ha). 

 The Nyando Swamp is situated at the mouth of the Nyando River at Nyakach Bay, extending back 

onto the Kano Plains. 

 The Sondu-Miriu Swamp occurs at the mouth of Sondu-Miriu River; together with the Nyando 

Swamp it occupies some 10,000 ha. 

 Gucha Delta is also a deltaic swamp at the mouth of river Gucha-Migori. 

 Mogusi wetland is located at the mouth of river Mogusi close to Homa Bay town.  

Other small wetlands, including seasonally flooded areas and permanent swamps, occur on the upper 

courses of rivers and their tributaries. 
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Ecological, Economic and Social Values of Wetlands 

The wetlands provide the following goods and services: 

 The emergent wetlands of the Lake Victoria ecosystem regulate the flow of water through their 

spongy underwater biomass, and in the process contribute to water conservation. 

 The wetland strip retains incoming sediments and nutrients and thus buffers the lake 

from pollutants. 

 Contribute to climate modification through evapotranspiration. 

 Act as habitats of biodiversity including the rare Sitatunga (Tragelaphus spede), the shoe-bill, 

crown cranes and swamp warblers. 

 Provide building material for thatch, mat-making and basket weaving, as well as wetland soils, and 

mineral products such as clay, bricks, ceramics, sand and salt. 

 Flood plain wetlands are often used for grazing livestock, especially during the dry seasons.  

 Act as nursery and breeding areas for juvenile fishes such as tilapines.  

 Act as recreational and tourism areas (sport/hunting). 

 Source of water supply to riparian communities. 

 Source of energy production in form of plant biomass. 

 Have religious and cultural significance attached to them in some parts of the area.  

 Research and education support. 

Fringing wetlands regulate the quality of water entering the lake and are critical habitats for fish and 

other aquatic organisms. Encroachment on wetlands via over-harvesting and burning of wetland 

vegetation, as well as conversion to changes in structure and composition of surface water, partly 

contribute to the water quality deterioration in Lake Victoria. 

Sondu River Mouth Wetland 

This wetland is at the mouth of Sondu-Miriu River and acts as a purification facility for pollutants in 

the Sondu-Miriu River. 

Gucha-Migori River Mouth Wetland 

This wetland is at the mouth of Gucha River and acts as a purification facility for the waters of the 

Gucha Migori River. 

Yala Swamp Complex Basin 

The Yala Swamp Complex Basin is a complex of wetlands in the delta of the Yala River, on the 

northeast shore of Lake Victoria. The site has three main components: the Yala swamp itself, currently 

approximately (c.) 6,500 ha after drainage of the eastern 20%; Lake Kanyaboli in the northeastern 

corner, a 3 m deep lake of c. 1,000 ha; and Lake Sare, the most southerly of several outlets of the Yala 

river into Lake Victoria, c. 5 m deep and 500 ha in area. Formerly the Yala river flowed through the 

eastern swamp (now “reclaimed”) into Lake Kanyaboli, then into the main swamp, and finally into Lake 
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Victoria via a small gulf. The Yala flow is now diverted directly into the main swamp, and a silt-clay dike 

cuts off Lake Kanyaboli, which receives its water from the surrounding catchment and through back-

seepage from the swamp. A culvert across the mouth of the Yala, some meters above the level of 

Lake Victoria, has cut off the gulf on the lake and, through back-flooding, created Lake Sare. Water in 

the main channels and lakes is well oxygenated, but oxygen levels in the stagnant parts of the swamp 

are low. The predominant vegetation is papyrus Cyprus papyrus, with Phragmites mauritianus in 

shallower areas and swamp grasses around the periphery. A thick fringe of papyrus surrounds both 

the Lake Kanyaboli and Lake Sare; in the case of Lake Sare, this merges with the main swamp. The Yala 

swamp complex is by far the largest papyrus swamp in the Kenyan sector of Lake Victoria,  making up 

more than 90% of the total area of papyrus. The swamp acts as a natural filter for a variety of biocides 

and other agricultural pollutants from the surrounding catchment, and also effectively removes silt 

before the water enters Lake Victoria. The site supports an important local fishery for the Luo and 

Luhya people, who live to its south and north, respectively. 

Birdlife in Yala Swamp 

The Yala swamp supports sizeable populations of Chloropeta gracilirostris (common in tall, undisturbed 

stands of fringing papyrus, especially at Lake Kanyaboli) and Laniarius mufumbiri. The near-threatened 

Gallinagomedia, a Palearctic migrant, probably also occurs. Because of its size and the generally good 

papyrus condition, the Yala swamp complex is an important site for East Africa's papyrus endemics. 

These include Chloropeta gracilirostris, Cisticola carruthersi, Bradypterus carpalis and Serinus 

koliensis. Many other wetland birds also occur (Table 3). Reports of occasional sightings of 

Balaeniceps rex by the local residents have not been confirmed. Regionally threatened species include 

Casmerodius albus (present in small numbers) and Porzana pusilla (recorded from Lake Kanyaboli, but 

may not be resident). 

Table 3: Birds in Lake Victoria Basin 

Species Season Year Min Max Units Quality Criteria 

Papyrus Gonolek 

(Laniarius mufumbiri) 

resident 1999 0 0 - - A1, A3 

Carruthers's Cisticola 

(Cisticola carruthersi) 

resident 1999 0 0 - - A3 

White-winged Scrub-warbler 

(Bradypterus carpalis) 

resident 1999 0 0 - - A3 

Papyrus Yellow Warbler 

(Chloropeta gracilirostris) 

resident 1999 0 0 - - A1, A3 

Sharpe's Pied-babbler 

(Turdoides sharpei) 

resident 1999 0 0 - - A3 

Red-chested Sunbird 

(Nectarinia erythrocerca) 

resident 1999 0 0 - - A3 

Northern Brown-throated 
Weaver 

(Ploceus castanops) 

resident 1999 0 0 - - A3 

Papyrus Canary 

(Serinus koliensis) 

resident 1999 0 0 - - A3 
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4.3.1.2 Rivers 

Sondu Miriu River 

The Sondu-Miriu River system, with a catchment area of 3,508 km2,, discharges into Lake Victoria 

directly from its Kenyan catchment area. It is an important trans-boundary river, partly due to its 

volumetric water contribution into Lake Victoria and partly as a conduit for carrying pollutants into 

the lake system. Nationally, the river is economically of significance, as it contributes to both domestic 

and industrial water supplies. It is a source of agricultural and livestock water. As a result of these 

activities, the river is exposed to both non-point and point sources of pollution. Sondu-Miriu River, one 

of the six major rivers in the Lake Victoria basin, drains in the western part of Kenya. 

The river originates from the western slopes of the Mau Escarpment and flows through a narrow gorge, 

penetrating the Odino Falls before entering the flood plains of Nyakwere, where it drains in to the 

Winam Gulf of Lake Victoria (Figure 6). 

Figure 6: Sondu-Miriu River and Odino Falls 

 

 

Gucha Migori River 

The Gucha-Migori River system has a catchment area which spans over 6,600 km2. The river discharges 

into Lake Victoria from its Kenyan catchment area. Its trans-boundary importance lies in its 

volumetric water contribution into Lake Victoria and its activity as an agent for carrying pollutants 

into the lake. Nationally, the river system supports major farming activities as well as being important 

as a source of water for domestic and industrial water use. Due to the catchment-based development 

activities, the system experiences pollution from both non-point and point sources. 

 Lakes 4.3.2

4.3.2.1 Critical Biodiversity in the Nyanza Region 

Amphibian Species 

Among the amphibians, the only ones recorded in the Lake Victoria basin are the anurans (frogs and 

toads). Many amphibian species inhabit wetlands around water bodies (Table 4). Any negative impact on an 

aquatic system emanating from inshore must first affect amphibians before affecting the organisms in the 
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water, such as fish. Although largely overlooked, amphibians can therefore act as excellent indicators in 

assessing the biodiversity of an area (Heyer et al. 1994). Amphibians are probably the least studied 

vertebrate group in East Africa. However, amphibians are generally not a threatened species in Kenya. 

Table 4: Amphibians in the Nyanza Region 

Species/Site 

Lake 

Sare 

Lake 

Kanyaboli 

Lake 

Nyamboyo 

River 

Yala 

River 

Nzoia 

Yala 

Swamp 

Xenopus laevis X X X X X - 

Afrana angolensis X X - - - X 

Phrynobatrachus matalensis - - - - - X 

Ptychadena chrysogaster - - - X X - 

Kassina Kenyaensis - - - - - X 

Bufo latifrons - - - - - X 

 

Reptile Species 

Recent research indicates that there are no members of orders Rhynchocephalia and Amphisibaenia 

among the identified reptiles in the Lake Victoria basin. In addition, due to their cryptic nature and the 

fact that some are poisonous, reptiles have been less studied than mammals and birds, so lists of this 

taxon are not complete. Most reptiles are specialized and tend to show high specificity to certain 

habitats (Table 5), and are therefore important to include in any biodiversity analysis. Some reptiles, 

such as crocodiles and the Nile monitor, are voracious predators of fish. 

Table 5: Reptiles of the Lake Victoria Catchment 

Species/Site 

Lake 

Sare 

Lake 

Kanyaboli 

Lake 

Nyamboyo 

River 

Yala 

River  

Nzoia 

Yala 

Swamp 

Cansus lichtensteinii - - - X - - 

Crotopholpeltis degeni X X X - - - 

Grayia smythii X X X X X - 

Grayia tholloni X X X X X - 

Leptotyphlops conjuctus - - - - - X 

Naj a melanoleuca - - - X X - 

Naj a nigricollis - - - - - X 

Philothamnua carinatus - - - - - X 

Philothamnus heterolepridotus - - - X - X 

Philothamnus niticlus X X X - - X 

Philothamnus semivariegatus X X X - - X 

Psammophis mossambicus - - - - - X 

Python sebae - - - - - X 
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Mammalian Species 

Some mammals are terrestrial and others are arboreal (live in trees), while others are fossorial (live 

underground). Other mammals such as the otters, sitatunga and the hippopotamus are largely aquatic or 

use wetlands most of the time as a habitat or as feeding grounds. Traditional studies on mammals have 

mainly concentrated on the larger forms such as elephants, buffaloes and lions, down to the size of 

primates. Most of the said studies have documented the mammals of rangelands and forests and a few of 

the wetlands and aquatic habitats. 

Avian Communities 

Bird distribution is influenced by human activities, availability of food and seasonal variations. Bird species 

that are endemic to papyrus swamps include the vulnerable papyrus yellow warbler, Chloropeta 

gracilirostris; the endangered papyrus gonolek, Laniarius mufumbiri; the papyrus canary, Serinus 

koliensis; Carruther’s cisticola, Cisticola carruthersi; and the white-winged warbler, Bradypterus carpalis. 

The dominant families observed in selected Lake Victoria wetlands include Sternidae (36.12%) and 

Scolopacidae (18.23%), with diversity indices of 0.71 and 0.64 respectively and a total of 49 bird species. 

The benthivores dominate Lake Simbi and the Kano plains, while the non-selective feeders are found in 

all areas but in smaller numbers; while in the Sondu-Miriu wetland omnivores dominate. In some other 

lake wetlands, piscivores dominate, especially in Aneko, River Tako, and Pengle, while the omnivores are 

in Rota, Dunga and Sondu-Miriu. 

The highest diversities and densities are in irrigation schemes in Kano. These are the main feeding 

grounds for aquatic fowl, most of which concentrate in the primary ponds. Gulls dominate in the main 

lake and in the interface zone, while hammercops, egrets and kingfishers are dominant in the inshore 

areas and the littoral fringes. 

In the Sondu-Miriu wetland the most represented families are Ardeidae (46.82%), Threkiornidae 

(18.46%), and Sternidae (16.5%). It is evident that seasonal rainfall patterns affect prey availability by 

causing water levels to fluctuate in shallow-water habitats. Movement of the wading birds is a response 

to fluctuation in resources/food availability. Once temporary side pools dry out, the birds concentrate 

near the Sondu-Miriu river edge, while others move to rice fields at Kano and Nyamware, and others 

concentrate at the Nyalenda sewerage treatment works. The Sondu-Miriu river mouth harbors some of 

the most threatened endemic bird species such as the papyrus gonolek, Luniarus mufunbiri; and the 

papyrus yellow warbler, Chloropetagracilrostris. 

Floral Biodiversity 

The Nyanza region is endowed with a variety of plant species that are used for medicine, firewood, 

construction, vegetables and other viable uses. These can be classified broadly into two main groups as 

terrestrial and aquatic plants. 

Aquatic plants (macrophytes) are higher plants that grow in ecosystems whose formation has been 

dominated by water and whose processes and characteristics are largely controlled by water. The most 

common macrophytes include Ceratophyllum demersum, Najas horrida, Nymphaea lotus, Trapa natans, 
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Eichornia crassipes, Typha domingesis and Phragmites australis. Protection of aquatic vegetation is 

known to contribute to conservation of fish species diversity. 

Globally macrophytes are being destroyed at an alarming rate, leading to loss of biodiversity. 

Degradation of the plant community is caused by the demand for land for agriculture and settlement. In 

the Nyanza region, the situation is worsened by the high rate of population growth and the system of 

open access to areas where these plants occur. Invasion and proliferation of the water hyacinth in the 

lake is also a threat to the endemic plants during succession. An example case is the disappearance of 

A. nilotica in the Kenyan portion of Lake Victoria. 

Terrestrial plants, or embryophytes or metaphytes, are the most familiar subkingdom of green plants 

that form vegetation on earth. The embryophytes include hornworts, liverworts, mosses, ferns and their 

allies, gymnosperms, and flowering plants, but exclude the green algae.  

Fisheries Resources 

Fish species within the Lake Victoria basin consist of over 300 cichlid species and about 39 non-cichlid 

species inhabiting water bodies. These fish have been largely used for their food value, but recently the 

ornamental aspects have been gaining prominence. The haplochromine species have been collected and 

exported to the United States and Europe due to their bright colors. Some species are threatened with 

extinction. 

Four alien tilapines (Oreochromis niloticus, Oreochromis esculentus, Oreochromis leucosticus, 

Oreochromis melanopleura and Tilapia zillii) were introduced into Lake Victoria in the late 1950s 

(Figure 7). 

Figure 7: Fish Species in Lake Victoria and  River Sondu Include Labes, Clarias, and Tilapia 

 

 

Labes Clarias 

Tilapia 
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The species composition in Lake Victoria has drastically changed over time. The scientific community 

believes that fish stocks of the lake once consisted of over 500 species (Hest 1996). The changes in 

species composition are thought to be partly responsible for the disappearance of some of these 

species. Predation by the Nile perch and the use of the wrong fishing gears and methods are also 

thought to have contributed to the dramatic loss of fish biodiversity in Lake Victoria (Ochumba and 

Manyala, 1992). The Nile perch, tilapia and omena have established themselves to the extent that they 

have dominated commercial fisheries of the lake since the 1980s. 

Some of the native fishes, such as O. esculentus, have virtually disappeared from the main lake but 

remain in the little satellite lakes like Kayugi, which have large proportions of diatoms in their 

phytoplankton. Riverine native fishes such as labeo, bagrus, barbus and schilbe occur in Lake Victoria 

only in small populations close to the river inflows and outflows; but recent trends have shown that the 

population of omena has been declining. Because of this decline, the Government of Kenya imposed a 

fishing ban on omena for a period of four months a year; recently the ban was reduced to two months. 

Migori County does not have significant wildlife because it is densely populated with people practicing 

intensive agriculture. 

Potential Biodiversity at Risk from Spraying the Islands 

Homa Bay County has seven small islands: Mfangano, Ringiti, Takawiri, Ngothe, Remba Sukuru and 

Migingo. These islands are found in Mbita and Suba sub-counties. Spraying of the islands requires 

additional mitigation measures which were not foreseen in the initial SEAs, especially concerning the 

insecticide transportation across the water and within the island to the operational sites, storage, and 

safe use on the islands which should meet Kenya NEMA regulations and United States Federal 

regulations governing insecticide use. 

Mfangano Island and Lake are a habitat for a large number of birds; various types of fish, reptiles, and 

crustaceans; the monitor lizard; and monkeys. Because of these sensitive ecosystems, spraying will not 

be carried out within the 30 m buffer zone. 

On Mfangano Island, it was reported that beekeeping was not practiced, and none was spotted during 

field visit to the island.  

4.4 Forests 

Forests are critical in the conservation of water catchment areas and as natural habitats for wildlife, 

and as sources for building materials and fuel. Under the forest plantation program, Kenya had 

132,300 ha of forest in both 2004 and 2005. In 2001, the area under the plantation program was 120,000 

ha. Comparison between 2001 and 2005 show that the government effectively stopped further excision 

of new areas. 

Kenya's forest cover is far below the world's recommended 10% of the land surface. It is estimated that 

gazetted forests cover about 3% of the total land surface (Republic of Kenya, 2002). Although forest 

resources provide incomes to the people, commercial over-exploitation has depleted the resources 

drastically.  The Nyanza region has pockets of forests, mainly on hills. For example, Gwasi Hill Forest 
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covers an area of about 12,000 ha. Other pockets include Ramogi Hill Forest and Lambwe Valley Forest 

among others. 

Deforestation of forestlands and increased cultivation on steep slopes as a result of population pressure 

have exacerbated the soil erosion problem in the highland areas. Challenges that arise from this trend 

include lack of awareness of environmental management issues related to natural resource management. 

The average Kenyan household continues to use forest products such as firewood and charcoal as its 

main source of fuel. The government has, however, banned the exploitation of timber since 1999.  

Nyando sub-county is prone to flooding (Kano Plains) and water overflow that has caused extensive 

erosion in the Lower Nyakach and Miwani divisions, resulting in huge gulleys such as Katuk Ondejo in 

Lower Nyakach. Most of the hilltops in the region are bare and forest excision for charcoal-burning is 

extensive. 

4.5 Socioeconomic Environment 

The Nyanza area covers a wide range of ecological zones, ranging from forests through intensively 

cultivated areas down to rangelands and irrigated lowlands around the lake. The main agricultural 

enterprises are mostly of small scale, growing such crops as maize, rice, sugarcane, coffee, and tea; and 

include horticulture, dairy, ranching, and forestry. There are a number of major urban settlements and 

numerous upcoming and unplanned market centers in the region. Agro-based industries such as sugar 

and tea processing are also found in the area. 

The most important commercial agricultural activities in the region are sugarcane plantations (both small 

holder and larger plantations) and rice-growing. Rice-growing locations in the Nyanza area include the 

recently drained Yala Swamp, which totals to over 4,000 ha of rice fields, and the Ahero Irrigation 

scheme. Most of the rice-growing enterprises had collapsed during the1990s due to mismanagement, but 

these are being revived. 

The soils and climatic conditions of the Nyando sub-county are ideal for sugarcane cultivation, especially 

in Muhoroni, Miwani, and parts of Nyando division, while the swampy areas along the Awach and 

Nyando rivers are appropriate for rice-growing. The Kano Plain with its black cotton soils is most suited 

for cotton production. The relatively high areas of Nandi Hills and Nyabondo Plateau provide a good 

environment for dairy and coffee production. 

Homa Bay County is predominantly lower midland (LM1-LM5) agro ecologically, with pockets of upper 

midland (UM1-UM4) agro-ecological zones on the eastern edges of the county and on hilltops/slopes. 

The agro-ecological zones range from dry ones with only one cropping season near Lake Victoria, to 

wet ones with permanent cultivation possibilities in the eastern parts. The reason for these contrasts is 

the difference of temperature between the lake and the heated land, which causes daily winds (air 

circulation) from the lake. The county has the potential to produce a wide variety of crops. Some of 

these include sugarcane, maize and beans in the wetter LM1 and LM2 belt. The drier LM3 and LM4 belts 

have the potential for cotton, finger millet, sorghum and groundnuts. The climate is suitable for upland 

rice and oil palm. Sweet potato, a major food security crop, is produced in the entire county. Major 

economic activities taking place within Homa Bay include: trading and wholesale, retail, hawking, micro-

enterprise, touting, non-motorized transport business, motorboat, taxi, bus, and minibus transport; 
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fishing and fish mongering; farming; industrial business including fish processing and processing of 

byproducts; and trading in maize, sorghum, groundnuts, millet and potatoes. 

In Migori County, fishing plays an important role in the lifestyles of communities, with fisheries being 

available in the rivers, including Sondu Miriu and the downstream part of the river (below the 20 m high 

Odino Falls, which occur in the “depleted zone”).  Fishing is much less important for people upstream of 

the Falls. Most fishing in the downstream area takes place during the flood season as fish migrate up 

river to spawn. Fish production provides an additional important source of food and income for many 

families residing in drought-prone areas of Migori County and within the lake's periphery. Electro-fishing 

studies show that species abundance is three times as great below the Falls as above them, and that 

biomass levels were two to three times greater below the Falls than above. Overall biomass levels are 

low, with the relatively rich downstream section of the river still maintaining only 50kg/ha standing 

stock.   

Migori County is classed as medium agricultural potential, Agro-Climatic Zone Ill, and contains 

concentrated agricultural activities, including food and cash crops and dairy farming. Also, coffee and tea 

farming is extensively practiced across the higher land. Cash crops in the higher land include sugarcane 

and tobacco, while dairy farming is practiced more in the lower land. There are no natural forests and 

vegetation within the county, since these have been cleared to pave the way for cultivation and 

settlements. Reforestation has been taking place in the above-mentioned places through planting of 

various varieties of trees, both indigenous and exotic species. 

Production of Fish in Lake Victoria 

Table 6 below shows fish production in the Lake Victoria basin, in terms of quantity and value between 

1985 and 2010. 

Table 6: Total of Fish Landed and Value 1985-2010 

Year Metric tons Billions of Ksh 

1985 89,000 0.75 

1989 135,400 0.91 

1990 166,800 4.81 

1997 166,640 6.1 

1998 176,579 6.5 

1999 200,159 7.2 

2000 192,740 7.5 

2001 151,804 7.6 

2002 114,812 6.9 

2003 105,866 6.3 

2004 115,757 -- 

2005 124,625 -- 

2006 143,908 7.77 

2007 117,231 7.45 

2008 111,369 9.43 

2009 108,934 9.22 

2010* 113,041 9.02 

*Provisional  
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Beekeeping 

Beekeeping is an upcoming farming enterprise in many counties of the Nyanza area. Creation of 

awareness in this sector has resulted in many farmers’ adopting modern beekeeping production 

technologies, such as Kenya top bar hives, langstroth hives, and protective clothing. Beekeeping is done 

on a small scale in Suba Sub-county in Homa Bay County and in the Uriri area of Migori County 

(Sibuoche and Rapogi). 

4.6 Summary 

Nyanza region in Kenya hosts Lake Victoria, which is home to various sensitive ecosystems including 

aquatic life. This lake is fed by various rivers and streams that traverse the areas targeted for spraying. 

Several islands are found in the lake, which are inhabited by human beings and have other ecosystems. 

The people living in these environments need to be protected from malaria as well.  PMI-sponsored IRS 

has a strong record of IRS execution without environmental degradation, and it is highly likely that— 

with continued adherence to the environmental mitigation and monitoring plan, which is key to this 

history of success— the implementing contractors will continue to deliver life-saving IRS, with 

insignificant environmental impact. Therefore, it is recommended that IRS be permitted to continue, and 

be allowed in the islands of Lake Victoria in Nyanza region after ascertaining their eligibility. 
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5. Pesticide Procedures 

Title 22 of the United States Code of Federal Regulations, Part 216 (22 CFR 216) mandates the 

consideration of 12 factors when a project includes “assistance for the procurement or use, or both, of 

pesticides.”  As the PMI Kenya IRS program includes assistance in both of these aspects, it is subject to 

this regulation. This section therefore addresses each of the 12 factors for the IRS Malaria Control 

program in Kenya.  

5.1 The United States Environmental Protection Agency’s 

Registration Status of the Requested Pesticide 

Pesticides recommended by WHOPES and registered for IRS or a similar use in the United States and 

the host country government will be preferred in this IRS project. However, some of the pesticides on 

the WHOPES list are not registered with the United States Environmental Protection Agency, for 

economic reasons rather than technical ones. Because this is an economic issue rather than a technical 

one, US regulations permit the use of these insecticides, conditioned on the performance of the proper 

environmental assessments, as well as notification to and authorization from the host country 

government. There is widespread acceptance and use of these chemicals around the world, with a good 

database attesting to the safety of the chemicals when used as directed. PMI/USAID works closely with 

host country governments, with full and clear disclosure, as well as providing any necessary assistance in 

the mitigation of risk from the use of these WHOPES pesticides.  

This SEA amendment, supported by the PMI Integrated Vector Management (IVM) Programmatic 

Environmental Assessment (PEA), and distributed to the Kenya NEMA and MOH, provides the 

notification and mitigation requirements of US regulations.  PMI/USAID is therefore empowered, upon 

approval of this SEA amendment and the receipt of formal authorization from a competent Kenya entity, 

to allow the use of all WHOPES-recommended pesticides in the pyrethroid, carbamate, and 

organophosphate classes under the Kenya IRS program.  

5.2 The Basis for Selection of the Requested Pesticides 

In addition to the above criteria, insecticide selection for any PMI-supported program is subject to 

international procurement requirements of the US Federal laws.  Requests to purchase public health 

insecticides used in IRS must be initiated at the class level, rather than for a particular insecticide 

(compound). The insecticide class to be used in IRS is selected each season based on a number of 

considerations. For IRS to be implemented, a pesticide approved by WHOPES must be selected for use. 

WHOPES is the institution that evaluates and recommends routinely the pesticides that should be used in 

IRS based on their residual effectiveness and their toxicity to human health and the environment, 

amongst other considerations. 
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 Primary Criteria for Choosing Pesticides 5.2.1

Approval by the World Health Organization Pesticide Evaluation Scheme: Only insecticides 

approved by WHO can be used in IRS. Certain pesticides in the organophosphate, carbamate, 

pyrethroid and organochlorine classes are WHOPES-approved for use in IRS; thus, any can be used 

based on entomological studies and host country registration status. Table 7 shows the list of 

WHO-recommended pesticides.  

Table 7: WHOPES Recommended Pesticides with Effective Duration 

Insecticide 

compounds and 

formulations (1) Class group (2) 

Dosage 
2(ga.i./m ) 

Mode 

of action 

Duration of 

effective ation 

(months) 

DDTWP OC 1-2 Contact >6 

Malathion WP OP 2 Contact 2-3 

Fenitrothion WP OP 2 Contact and airborne 3-6 

Pirimiphos-methyl WP&EC OP 1-2 Contact and airborne 2-3 

Bendiocarb WP C 0.1 – 0.4 Contact and airborne 2-6 

Propoxur WP C 1-2 Contact and airborne 3-6 

Alpha-cypermethrin WP&SC PY 0.02-0.03 Contact 4-6 

Bifenthrin WP PY 0.025-0.05 Contact 3-6 

Cyfluthrin WP PY 0.02-0.05 Contact 3-6 

Deltamethrin WP, WG PY 0.02-0.025 Contact 3-6 

Etofenprox WP PY 0.1-0.3 Contact 3-6 

Lambda-cyhalothrin WP, CS PY 0.02-0.03 Contact 3-6 

(1) CS = Capsules Suspension; EC = Emulsifiable Concentrate; SC = Suspension Concentrate; WG = Water dispersible 

Granule; WP = Wettable Powder 

(2) OC = Organochlorines; OP = Organophosphates; C = Carbamates; PY = Pyrethroids 

 

Registration for use in the country: Certain pyrethroids and organophosphates, and DDT 

(restricted), are registered for use in public health in Kenya by the PCPB per Table 8.  

Table 8: IRS Pesticide Registration Status (PCPB 2013) 

Registered insecticides for IRS in Kenya  

Trade name & formulation Active Ingredients Class 

K-Othrine WG 250 Deltamethrin 25% PY 

K-Othrine Wettable Powder (WP) 50 Deltamethrin 5.04% PY 

Icon 10 WP Lambda-cyhalothrin 10% PY 

Icon 10 CS Lambda-cyhalothrin 100g/L PY 

Fendona 6SC Alpha-cypermethrin 60g/L PY 

Fendona 50WP Alpha-cypermethrin 50g/kg PY 

Actellic Pirimiphos-methyl 500g/L OP 

DDT (Restricted use) Allowed for use in public health OC 
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Residual effect for a period longer than, or at least equal to, the average duration of the 

malaria transmission season in the area:  According to WHO, all pyrethroids and carbamates 

listed are expected to have a similar duration of three to six months; however, the duration of 

effectiveness varies under different climatic conditions. For this reason, save for the reported cases of 

resistance in western Kenya, pyrethroids make the best choice during insecticide selection due to the 

longer residual effect. Technical information on duration of effectiveness on the primary wall surface 

types will continue to be considered when selecting insecticide class(es). Organophosphates have 

duration of effectiveness of three to six months. Kenya has a bimodal type of rainfall as described in 

Section 3, and thus a longer-lasting insecticide is required to cater for the two transmission seasons. 

Otherwise it would be necessary to spray twice in a year, which has not been the case in the previous 

spray rounds. 

Pesticide must be appropriate for use on the wall surfaces of the selected location: The 

targeted structures are mostly made of iron sheets (mabati) and mud, with grass-thatched roofs. Near 

major towns and commercial centers, cement-/brick-walled houses predominate. Mabati walled 

structures are predominant on the lakes shores and on the islands, and are not eligible for spraying 

(Figure 8). 

Pyrethroids, carbamates and organophosphates are known to function well on mud- and cement-walled 

houses.  

Figure 8: Rural Houses in Migori County and on Islands 

 

 

Local vector susceptibility to the insecticide: If the MCU pursues IRS in the medium to long term, 

Kenya will need to develop and implement a resistance management program. Pyrethroid resistance has 

previously been detected in western Kenya, in the context of a small study of pyrethroid-treated nets 

and curtains (Kleinschmidt 2009; Malakooti 1998). As ITN coverage has expanded, there is evidence of 

increasing frequencies of the kdr allele—a marker of insecticide resistance—in natural mosquito 

populations (Bass et al. 2007). Given these findings, it was recommended that Kenya consider the use of 

non-pyrethroid insecticides, such as organophosphates or carbamates, for IRS as part of an insecticide 

resistance management strategy. At the stakeholders' meeting, small-scale testing of non-pyrethroids 

(carbamates and organophosphates) was proposed to determine their duration of efficacy on a variety 

of surfaces before incorporating them into the national malaria control strategy. Continuous 

monitoring will be done by KEMRI/CDC with support from PMI to inform decision-making on change 

of insecticides. 

Eligible structures – mud and brick walls Ineligible structure – iron 

sheet wall 
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Ecological impact: The PEA for IVM assessed the toxicity of IRS insecticides to non-target organisms, 

including mammals, birds, fish, bees, and “other aquatic” organisms, and has documented their ecological 

impact. Strict adherence to the BMPs and mitigation measures outlined in the EMMP minimizes the 

impact to the environment. More information on ecological impact of the proposed pesticides is found 

in Sections 5.5 and 5.7 below, as well as other sections of this document. 

Human health impact: The PEA for IVM also assessed cancer and non-cancer risks associated with all 

WHOPES-approved insecticides by process (e.g., mixing insecticide, spraying, residing in sprayed house, 

etc.) and pathway (e.g., inhalation, dermal, ingestion, etc.), and cancer risks by process and pathway 

where available (mainly for DDT and select pyrethroids). In general, reference can be made to the PEA 

for IVM for more details on cancer risk. If organophosphates are used, then decisions on insecticide type 

should be informed in part by the human health toxicity and risk associated with each compound and 

formulation. This can be managed by following the standard PMI IRS procedures and protocols outlined 

in the BMPs.   

 Secondary Selection Criteria 5.2.2

 Product’s safety, efficacy, quality and economic value in line with the Pest Control Products 

Registration Regulations LN 46 and 109 of 1984.  

 Conformity of the summarized technical information summarized on the label to the Pest Control 

Products, Labeling, Advertising and Packaging Regulations.  

 Appropriate packaging for safety and standard delivery tools.  

 Unit cost of insecticide. 

 Timely delivery of the insecticide to the preferred point of delivery.  

 Local representation of supplier in host country.  

 Technical assistance with training and troubleshooting by supplier. 

5.3 The Extent to Which the Proposed Pesticide Use Is Part of an 

Integrated Pest Management (IPM) Program 

IPM is defined1 as: 

“...an ecosystem-based strategy that focuses on long-term prevention of pests or their damage through a 

combination of techniques such as biological control, habitat manipulation, modification of cultural 

practices, and use of [pest-] resistant varieties. Pesticides are used only after monitoring indicates they 

are needed according to established guidelines, and treatments are made with the goal of removing only 

the target organism. Pest control materials [pesticides] are selected and applied in a manner that 

minimizes risks to human health, beneficial and non-target organisms, and the environment.” 

IPM is often used in an agricultural context, but similar in nature is the concept of IVM, the major 

characteristics of which include: 

                                                                  

 
1 http://www.ipm.ucdavis.edu/IPMPROJECT/about.html 

http://www.ipm.ucdavis.edu/IPMPROJECT/about.html
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 Methods based on knowledge of factors influencing local vector biology, disease transmission, 

and morbidity. 

 Use of a range of interventions, often in combination and synergistically. 

 Collaboration within the health sector and with other public and private sectors that impact vectors. 

 A public health regulatory and legislative framework. 

Use of IVM for the control of the malaria vector population is practiced using four primary 

interventions: ITNs, IRS, ACTs, and intermittent preventive treatment for pregnant women. 

Environmental management for malaria control is limited to some common-sense safeguards, such as 

limiting standing water, which can serve as a breeding ground for mosquitoes. Because of the life-cycle 

requirements and the adaptability shown by these vectors, these common-sense practices have not 

demonstrated large-scale effectiveness.  

The PMI strategy has been that IRS will be implemented as a component of IVM for malaria control, 

along with ITNs, preventative and curative drugs, and environmental management. PMI supports an 

evidence-based approach and will continue to review health management information systems and 

entomologic data to determine where best to deploy IRS. 

5.4 The Proposed Method or Methods of Application, Including 

Availability of Appropriate Application and Safety Equipment 

IRS involves spraying a liquid insecticide with long-lasting residual activity on indoor wall surfaces where 

mosquitoes usually rest. The pesticide then dries up and leaves a crystalline deposit on the sprayed 

surface. A lethal dose of the insecticide is absorbed when the mosquito rests on the surface, which kills 

the mosquito.  

Pesticide will be applied using only pressurized spray equipment approved for the pesticide in use, by 

trained spray operators wearing gloves, overalls, hard hats with face shields, neck shields, and boots. All 

necessary PPE for this activity is supplied by PMI, and its use is supervised and enforced throughout the 

course of the campaign. Spray operators are trained in and use spray patterns that have proven effective 

for providing long-lasting toxicity toward the malaria vector mosquito.  

The spray operators who implement IRS use Hudson compression sprayers to apply a measured amount 

of insecticide on the interior walls of houses and structures.  A water-soluble insecticide is added to the 

sprayer containing a pre-measured amount of water, the sprayer is pressurized, and the material is then 

applied.  After the day’s spraying is complete, spray operators clean the sprayer following PMI BMPs to 

guard against release and/or exposure, and following the manufacturer’s recommendations to ensure 

their proper operation and calibration. 

5.5 Acute and Long-Term Toxicological Hazards Associated with 

the Proposed Use, and Measures Available to Minimize Such 

Hazards 

The IVM PEA assessed the toxicity of WHO-recommended IRS insecticides to non-target organisms, 

including mammals, birds, fish, bees, and other aquatic organisms. A brief summary is given here for 
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each insecticide, with the pesticide class in parentheses. P is for insecticides in the pyrethroid class, 

C for carbamates, OP for organophosphates, and OC for organochlorines. The reader is referred to 

Annex E of the 2012 IVM PEA for greater detail about toxicity. Table 9 below provides information 

about the relative toxicity of the WHO-approved pesticides on various receptors. 

Table 9: Pesticide Toxicity 

IRS Insecticide Mammal Bird Fish 
Other 

Aquatic 
Bee Persistence 

Bio 

accumulate 

Alpha-cypermethrin (P) 
       

Bendiocarb ( C) 
       

Bifenthrin (P) 
       

Cyfluthrin (P) 
       

DDT (OC) 
       

Deltamethrin (P) 
       

Etofenprox (P) 
       

Fenitrothion (OP) 
       

Lambda-cyhalothrin (P) 
       

Malathion (OP) 
       

Pirimiphos-methyl (OP) 
       

Propoxur (C) 

 
       

Key 

High Toxicity  

Medium to High Toxicity  

Medium Toxicity  

Low to Medium Toxicity  

Low Toxicity  

Data Not Found  

Source: IVM PEA 2012 

 Hazards 5.5.1

The two broad categories of hazard are release and exposure to humans and domestic animals, and 

release causing environmental damage. Release and exposure may occur at any point, from the 

production or importation of the pesticide through transportation, storage, distribution, pesticide 

make-up, spray application, clean-up, and final disposal, as well as post-spray due to improper spray 

deposition on household articles, or improper behavior of beneficiaries regarding sprayed surfaces. 

In humans, both organophosphates and carbamates can produce cholinesterase depression if the proper 

protective measures are not used and exposure results. Cholinesterase inhibition results in 

overstimulation of the nervous system, with symptoms that include nausea, dizziness, and confusion, and 

respiratory paralysis and death at very high exposures (U.S. EPA 2000b). The two classes of insecticides 

differ in their impact on human health in that with carbamates, the cholinesterase inhibition is 
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temporary, and may dissipate in as little as 2-3 hours, providing the exposure is eliminated. With 

organophosphates, the inhibition is longer-lasting and cumulative, and thus more dangerous. 

In the environment, most of the insecticides are highly toxic to fish and other aquatic organisms.  

Similarly, apart from pirimiphos-methyl, all the approved insecticides are highly toxic to bees. In 

mammals, all the insecticides approved by WHO for IRS carry low-to-medium toxicity, with the 

exception of lambda cyhalothrin and propoxur, which are categorized as highly toxic to mammals. In 

avi-fauna, only propoxur is categorized as highly toxic, with the rest categorized as low-medium 

in toxicity.  

Specific hazards include exposure during handling (transporting or spraying), environmental release 

through vehicular accidents during transportation, and the possibility of fire causing combustion of 

pesticides, in storage or in transportation. These hazards are discussed in more detail, along with the 

mitigation measures to be employed, in the EMMP (Annex A).  

 Mitigation of Health Impacts 5.5.2

Training for supervisors, spray team leaders, spray operators, washpersons, storekeepers/managers, 

and health officials includes recognition of the symptoms of poisoning, incident response elevation 

protocol, and, for the medical professionals, treatment protocols for each pesticide. Exposure treatment 

for the proposed carbamate-, organophosphate- and pyrethroid-based pesticides is detailed in Annexes 

B & C.   

Specific measures to mitigate land transportation-related exposure will include: 

 Training drivers before they transport insecticides from the customs warehouse or central storage 

facility to the local storage facility.  

 Ensuring that drivers are thoroughly knowledgeable about the toxicity of insecticides, and that 

training includes opportunities for drivers to respond to scenarios related to the transport of 

specified insecticides. 

 Preventing pesticide contamination in vehicles rented for the project in order to avoid negative 

consequences when the vehicles are used for other purposes, such as food transport. To prevent 

pesticide runoff from vehicle washing, drivers are responsible for wiping the vehicle bed with a damp 

cloth before washing the exterior of the vehicle. Drivers will be provided with gloves to wear for 

cleaning the vehicle. All cloths used in wiping down the interior and bed of the vehicle will be 

washed at the soak pit. 

Other than transporters, storage area personnel, and spray teams, the people at risk of exposure are 

primarily the beneficiary population in the targeted communities. Acceptance of the pesticide and indeed 

of the IRS intervention among the targeted households is a primary external factor, and is critical for the 

overall safety of the program and environmental compliance. The ACSM program is the primary tool for 

gaining this acceptance. It is important that the targeted community and households are adequately 

educated on safety, including procedures for removing personal belongings prior to spraying, observing 

the required exclusion period, and avoiding contact with freshly sprayed surfaces on an indefinite basis.  

ACSM programs have been and continue to be implemented in targeted communities under the IRS 

operation. The campaign includes radio spots for mass media announcements and also direct 
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communication through mobilizers and through the spray operators themselves. Communities are 

mobilized by local governments and administrations.  Clear instructions are provided on what to do 

before and after the house is sprayed, including the removal of all foodstuffs and cooking utensils during 

spraying, barring of entry into the sprayed rooms for at least two hours, ventilation of the structure for 

an additional half hour, and preventing the re-entry of children and animals until the floors have been 

swept clean or washed. Targeted training of selected health care providers is provided at the region, 

district, and community levels on the management of pesticide poisoning. 

 Mitigation of Environmental Impacts 5.5.3

Environmental impacts are mitigated through extensive training for all personnel and all aspects related 

to IRS. Potential impacts have been evaluated, and methods developed to eliminate or reduce these 

impacts. In particular, proper methods of pesticide storage, transportation, preparation and application 

and waste disposal are well-documented and enforced. 

For more information on the risks of IRS and the measures for mitigation, refer to the EMMP 

(Annex A).  

5.6 The Effectiveness of the Requested Pesticide for the 

Propose Use 

Pesticides are selected for IRS based on technical efficacy and economic efficiency in the intended 

use, along with other extrinsic variables. Selection criteria have been expounded upon in 

Section 5.2. Knowledge of vector susceptibility is critical to planning and evaluating the effectiveness 

of the IRS program. It enables timely forward planning to (i) manage the development of the resistance 

and (ii) evaluate new or alternative insecticides for possible future introduction should a change of 

pesticide be required. Resistance testing is done to (i) establish a baseline susceptibility of the local 

vectors for future reference, (ii) monitor changes that occur as time progresses, (iii) identify the 

mechanisms of resistance and cross-resistance to inform the resistance management strategy that will 

be adopted, and (iv) evaluate the susceptibility of the local vectors to potential alternative insecticides, 

should there be a need to change pesticide. 

Prior to each campaign, it is necessary to measure vector resistance in the target areas, to ensure that 

acceptable kill levels will be achieved. A resistance monitoring program has been established by PMI in 

collaboration with KEMRI/CDC, and the results from this ongoing program are the primary 

determinants of the choice of pesticide and other supplementary actions.  

Pesticide efficacy is also affected by vector behavior, insecticide quality, and the residual action of the 

pesticide. The probability of vector-pesticide contact depends on whether the targeted vector feeds 

indoors (endophagic) and rests indoors (endophilic), as this increases the likelihood of the vector resting 

on the sprayed wall. The efficacy of the pesticide to kill may be compromised if the vector exits after 

feeding without resting on the wall, or if the vector feeds outdoors (exophagic) and rests outdoors 

(exophilic). An. Gambiae, and An. funestus, the major malaria vectors in Kenya, are mainly endophagic 

and endophilic. This makes them suitable targets for IRS.  
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Vector resistance may differ in origin, intensity, type, and significance for vector/disease control in a 

given population. The evaluation of the significance of resistance to vector control should therefore 

consider the biochemical and genetic characteristics of the resistance, as well as the eco-epidemiology of 

the disease and operational characteristics.2, 3 Resistance also tends to be highly focal (i.e., limited to a 

definite area). It is therefore important to ascertain the spatial distribution of the observed resistance to 

better inform the resistance management strategy to be employed and the geographical extent to which 

it will apply (e.g., what geographical area a possible change in pesticides for IRS should cover). The 

operational criterion for vector resistance is having a 20% or more survival rate in the number of 

mosquitoes tested using standardized methods of the WHO.4   

The residual efficacy of the pesticide being used for IRS is crucial to evaluating the implication of vector 

resistance. Generally, a positive correlation between observed vector resistance and a decline in 

pesticide efficacy is an important criterion in determining the need for a change of the pesticide in a local 

area. It is important that wall bioassays be carried out at specified intervals after the IRS operation in 

order to determine the period and level of residual activity in a given locality and the sprayed surface. 

A third major factor affecting the effectiveness of the pesticides is their quality (specification). If the 

active ingredient, for example, is not up to the recommended specification and concentration, it may 

lead to under-dosage of deposited pesticide, which then contributes to intervention failure. Storage of 

pesticide for too long a time, or in extremely hot warehouses, can lead to breakdown of the active 

ingredient. Poor pesticide quality may present additional risks to the pesticide handlers and spray 

operators who may be exposed. For this reason, samples of the pesticide should be taken prior to use, 

and analyzed for the concentration of the active ingredient. If feasible, susceptibility testing should also 

be performed, but seasonal dips in vector population usually limit this activity. 

5.7 Compatibility of the Proposed Pesticide with Target and 

Non-Target Ecosystems 

The pesticides are compatible with the target environment (walls, ceilings, eaves) in that they dry on 

these surfaces, and are not released to receptors or the general environment to any great extent. The 

dried pesticide remains on the sprayed surfaces, and performs as designed, killing vector mosquitos that 

rest on the walls, and the exposure to non-target organisms and ecosystems is very limited. 

The WHOPES-recommended pesticides are incompatible with the non-target ecosystems (humans, 

animals, and the environment), in that, if they are released to the environment in large quantities, they 

would have negative effects on land- and water-based flora and fauna.  However, the IRS implementation 

process is designed to ensure that to the maximum extent possible, pesticides are deliberately and 

                                                                  

 

2 WHO. (1986) Resistance of vectors and reservoirs of disease to pesticides: tenth report of the WHO Expert 

Committee on Vector Biology and Control. World Health Organization, Geneva. 

3 Brogdon, W.G. and McAllister, J.C. (1998) Insecticide Resistance and Vector Control. Emerging Infectious Diseases 

4(4): 605-613. 

4 WHO. (1998) Test procedures for insecticide resistance monitoring in malaria vectors, bio-efficacy and 

persistence of insecticides on treated surfaces. World Health Organization, Geneva, 

WHO/CDS/CPC/MAL/98.12 
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carefully applied to the walls and ceilings of dwellings, and do not come in contact with humans, animals, 

or the environment. IRS implementation is also planned to minimize and responsibly manage the liquid 

wastes through the reuse of leftover pesticides, the triple-rinsing of equipment, and the daily washing of 

PPE. Wherever possible, recycling is incorporated into the waste management plan, particularly in the 

case of plastic bottles used for pesticide containers. Where it is not feasible to recycle materials, they 

are either washed thoroughly and disposed in a landfill, or contaminated solid wastes are incinerated in 

an approved incinerator that will destroy the pesticide and prevent environmental contamination.  The 

EMMP in Annex A details the measures that have been and will be enacted to prevent contamination of 

ecosystems. 

5.8 The Conditions under which the Pesticide is to be Used 

Chapter 4 of this document provides a detailed account of the environmental conditions in Nyanza 

region in Kenya under which the pesticide is to be used. IRS is scheduled to be performed prior to the 

rainy season in each location to avoid logistical complications from the degradation of transportation 

infrastructure due to flooding and washout. 

During IRS, particular attention will be paid to any sensitive areas identified in Chapter 4, including water 

bodies, schools, hospitals, any area where organic farming is practiced, or where beekeeping or natural 

bee habitats are established, etc. In addition, bird-nesting habitat will be protected, and all insecticides 

will be kept away from all water habitats and resources.  IRS will be prohibited within 30 m of sensitive 

ecosystems including the lake. Prior to spraying, the contractor will identify households in sensitive 

areas, and train sprayers to identify houses that should not be sprayed. The contractor will consult with 

NEMA regarding the application of pesticides in or near ecologically sensitive areas, such as wetlands, 

lake shore, river edge and protected areas, and follow their policies and guidelines, unless the conditions 

prescribed herein are more strict, in which case the SEA will have precedence. Strict supervisory 

control will also be established to prevent contamination of agricultural products.  

Wild animals including avi-fauna and bees are also not at a risk in relation to pesticide exposure 

because all the protected areas in Kenya are under the supervision of the Kenya Wildlife Service and 

Kenya Forest Service, and no human settlements are allowed in these areas. Since IRS targets only 

areas with high population and settlements, by default these protected areas are thus not eligible for IRS, 

which in effect translates to limited risk if any. 

5.9 The Availability and Effectiveness of Other Pesticides or 

Non-Chemical Control Methods 

This IRS program is limited to using those pesticides that are on the WHO list of recommended 

pesticides. WHO currently recommends 12 insecticides from four chemical classes for IRS, each with a 

specific dosage regime, duration of effectiveness, and safety rating.5  Each of these agents has been 

evaluated for effectiveness within the program, and continuing monitoring for resistance and 

                                                                  

 

5  Najera JA, Zaim M (2002). Malaria vector control – Decision-making criteria and procedures for judicious use of 

insecticides. WHO, Geneva, WHO/CDS/ WHOPES/2002.5. (Document available at: 

www.who.int/ctd/whopes/docs/JudiciousUseRev.pdf) 
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susceptibility will be employed to allow up-to-date decisions prior to each spray campaign. The goal of 

this SEA is to broaden the options for pesticide use to three approved pesticide classes to combat 

periodic development of resistance. 

The recommended insecticides (Table 7) are effective for differing periods, generally categorized as 2-3 

months, 3-6 or 4-6 months, and >6 months.  Within this range, the effective period depends on local 

circumstances, including dosage actually applied, wall type, climate (temperature and humidity), and 

resistance to that chemical in the mosquito population. 

For IRS to be effective, the MCU must either use a chemical that lasts longer than the average malaria 

transmission season or conduct multiple rounds of spraying to achieve continuous control with a 

shorter-lived chemical.   

Non-chemical means of malaria vector control are examined and discussed under section 5.3, IPM/IVM, 

but are generally not effective on a large scale. For example, while elimination of standing water 

breeding habitats is a logical and sensible concept, the malaria mosquitoes need only the smallest of 

aquatic habitats to successfully reproduce, and it is nearly impossible to eliminate all of these minute 

breeding habitats. However, wherever possible, non-chemical means will be employed in place of IRS. 

5.10 The Requesting Country’s Ability to Regulate or Control the 

Distribution, Storage, Use, and Disposal of the Requested 

Pesticide 

Compared to most countries where IRS is being implemented, Kenya has substantial capacity to prevent 

pilferage of insecticide in an IRS program, provided that the appropriate infrastructure and personnel for 

pesticide handling and storage are provided. The Pesticide Control Products Control Board (PCPB) is 

the body that ensures that all the pesticides that enter the country are registered. Through the 

Pesticide Control Act, only registered pesticides are allowed in the country. 

All facilities used for storage, distribution and transportation of insecticide products should comply 

with relevant requirements of the Factory and Work Places Act, Pest Control and Product Act, 

Water Act, Agriculture Act, Fisheries Act, and the Kenya regulations on waste management 

including disposal of pesticides. To that end, the following sections and the EMMP describe the 

program approach and strategy for storage, distribution and transportation. 

The insecticide to be procured shall meet the packaging, labeling and other requirements specified by the 

PCPB. This section of the SEA outlines and reviews the existing legislation, policies, and institutions, and 

identifies requirements, as well as gaps and conflicts in the relevant legal and institutional arrangements, 

that would hinder or guide the development of the project in line with the national laws applicable to 

the IRS program. 

There are a number of laws significant to the implementation of this IRS program, as discussed below. 
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 Environmental Management and Coordination Act 5.10.1

(EMCA 1999) 

The enactment of EMCA 1999 was a milestone in promoting sustainable environmental management in 

the country. The Act provides for the harmonization of about 77 sectoral statutes, which address 

aspects of the environment and provides an institutional framework and procedures for management of 

the environment, including provisions for conflict resolution. 

Section 3 of EMCA 1999 states that “Every person in Kenya is entitled to a clean and healthy 

environment and has the duty to safeguard and enhance the environment.” The Act is intended to 

ensure that human activities do not compromise the capacity of the resource base to meet the needs of 

the present generation as well as those of future generations (World Commission on Environment and 

Development, 1987) 

This Act primarily remains the overarching piece of legislation that ensures the protection of the 

environment in Kenya. Environmental Impact Assessment and Audit Regulations 2003 is subsidiary 

legislation that operationalizes the EMCA 1999 on Environmental Impact Assessment (EIA) and 

Environmental Audit (EA). The EIA/EA regulations require that all projects listed in the second schedule 

for which pesticide application falls, must be subjected to an EIA. Therefore, preparation of this report is 

part of this fulfillment.  

EIA/EA regulation specifies that the analysis and approval of EIAs and EAs is to be conducted by 

NEMA. This article specifies that every project/investment must have an environmental impact 

assessment report before implementation. This document will thus be transmitted to NEMA prior to 

project implementation.  

Under Sections 68 and 69, EMCA requires that all ongoing projects be subjected to annual 

environmental audits as further expounded in Regulation 35 (1) and (2) of Legal Notice 101 of June 

2003. Part V of the Legal Notice 101 defines the focus and scope of Environmental Audit studies as 

including an appraisal of all the project activities, within the perspective of environmental regulatory 

frameworks, environmental health and safety measures, and sustainable use of natural resources. The 

IRS program will undertake annual EA at the end of the spray operations in fulfillment of this 

requirement, and the report will be submitted to NEMA for review. 

Kenya also has waste disposal regulations that have been gazetted and now provide guidance on how to 

soundly dispose of different unique types of wastes including pesticides. The PMI IRS program uses the 

BMP guidelines to adhere to the regulations, while also conforming to the international agreements 

and treaties. 

This regulation provides for sustainable management of water resources including prevention of 

water pollution and protection of water sources (lakes, rivers, streams, springs, wells and other 

water sources). 

Under Water Quality Regulation 2006, it is an offence under Regulation No. 4 (2) for any person to 

throw or cause to flow into or near a water resource any liquid, solid or gaseous substance, or to 

deposit any such substance in or near it, as to cause pollution. Regulation No. 11 further makes it an 

offence for any person to discharge or apply any poison, toxic, noxious or obstructing matter, 
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radioactive waste or other pollutants, or permit the dumping or discharge of such matter, into the 

aquatic environment, unless such discharge, poison, toxic, noxious or obstructing matter, radioactive 

waste or pollutant complies with the standards for effluent discharge into the environment. Regulation 

No. 14 (1) requires every licensed person generating and discharging effluent into the environment 

to carry out daily effluent discharge quality and quantity monitoring, and to submit quarterly records of 

such monitoring to the Authority or its designated representatives. The proponent shall be required 

to adhere to the above-mentioned provisions throughout the project cycle. The IRS program will 

construct soak pits in all the counties as a way of ensuring compliance with these regulations and 

avoiding contamination of water sources. 

Waste Management Regulations 2006, Regulation 19 (1), requires every person who generates toxic or 

hazardous waste to treat or cause to be treated such hazardous waste. No person shall dispose of any 

pesticide or toxic substance other than at a designated site or plant approved by the Authority. NEMA 

accredited facilities/companies will be selected for IRS waste disposal. 

 Water Act 2002 and Fisheries Protection Act (CAP 379) 5.10.2

The Water Act and Fisheries Act come into play during the pesticide application because both of these 

act as a precaution against the pollution of water resources and fisheries through whichever means. The 

acts cite pollution of water and introduction of substances that threaten fisheries as offences. The 

Counties  of Migori and Homa Bay (including Mfangano) all lie along the shores of Lake Victoria and 

other major river basins which comprise fishing communities, hence the need to ensure that these 

natural water bodies and the fishery resources in them are protected and conserved. This requires that 

the IRS program follow the stipulation of these Acts. Spraying will not be allowed within 30 m of any 

natural water source. 

 Pest Control Products Act (CAP 346) 5.10.3

The Pest Control and Product Act which was revised in 2012, provides guidelines for registration, 

export and import, including sale of pesticides, and is therefore an important act that the project must 

conform to in view of the fact that it intends to import the insecticide for use in IRS from other 

countries. 

The Act specifies that: 

 No person shall manufacture, package, store, display, distribute, use or advertise any pest control 

product except in accordance with conditions prescribed by regulations made under this Act. 

 No person shall package, label or advertise any pest control product in a manner that is false, 

misleading or deceptive or is likely to create an erroneous impression regarding its character, value, 

quality, composition, merit or safety. 

 No person shall import into, or sell in, Kenya any pest control product unless that product has been 

registered, packaged and labeled in accordance with regulations made under this Act, and conforms 

to the standards specified in those regulations. 
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 Institutions 5.10.4

NEMA was established under the Environmental Management and Coordination Act (EMCA) No. 8 of 

1999, as the principal instrument of government in the implementation of all policies relating to the 

environment.  It became operational on July1, 2002 following the merger of three government 

departments, namely: the National Environment Secretariat (NES), the Permanent Presidential 

Commission on Soil Conservation and Afforestation (PPCSCA), and the Department of 

Resource Surveys and Remote Sensing (DRSRS). However, following government restructuring in 

March 2003, DRSRS reverted to its departmental status under the then Ministry of Environment and 

Natural Resources (MENR). There was a transition period characterized by the integration of previous 

departmental activities and appointment of the first Board of Management. 

5.11 The Provisions Made for Training of Users and Applicators 

The effectiveness of the IRS program depends on the availability of adequately trained spraying 

personnel, well-maintained equipment, and competent supervision, as well as end-user acceptability and 

compliance. USAID has developed guidelines for IRS operations (“PMI IRS Best Management Practices”), 

and WHO provides a training manual, “Manual for Indoor Residual Spraying.”6 Other resources include 

the WHO-UNEP Manual on Sound Management of Pesticides and Diagnosis and Treatment of Pesticide 

Poisoning,7 USAID PMI’s IVM PEA (USAID, 2012 Update), as well as this SEA, all of which provide 

precautions and recommendations on many aspects of IRS operations. The IRS BMP manual and the PMI 

IVM PEA requirements are the primary references and have precedence, but the other documents may 

be used as a reference. It is not incumbent upon the implementing partner to comply with non-PMI 

documentation except where required by law. However, PMI/USAID requirements are usually stricter 

than others, so there should not be a conflict. 

PMI will support the training of spray operators and supervisors, and provide overall guidance and 

logistical support to the IRS operations in Kenya. The contractor will continue to provide technical 

support for environmental compliance, with a medium-term goal of building national capacity to 

progressively transfer responsibilities. Preparations will include the following: 

 A training of trainers program, in which potential supervisors8  and team leaders are trained on all 

aspects of IRS operation. Areas of training shall include planning of IRS, household preparations, 

record-keeping/commodity tracking, community mobilization, rational/judicious use of insecticides 

including sprayer and PPE cleaning, staff management, and environmental aspects of IRS—including 

geographical reconnaissance, and data recording and analysis. 

                                                                  

 

6 WHO (2002) Manual for Indoor Residual Spraying: Application of Residual Sprays for Vector Control 

(WHO/CDS/WHOPES/GCDPP/2000.3). 

7 WHO-UNEP Sound Management of Pesticides and Diagnosis and Treatment of Pesticide Poisoning: A Resource 

Tool. World Health Organization, Geneva. 332 pages. Document also accessible at: 

http://www.who.int/whopes/recommendations/IPCSPesticide_ok.pdf  

8 These are usually health-related government staff within the targeted district (public health officers, nursing 

assistants, and community health workers). 

http://www.who.int/whopes/recommendations/IPCSPesticide_ok.pdf
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 The identification of temporary workers recruited from local areas and trained as spray operators 

and wash persons. New operators will receive five to seven days of training prior to the spray 

operations. Priority areas of training will include: 

 How to properly mix the pesticide, including, for liquid organophosphate, triple-rinsing the 

pesticide container while filling the sprayer.  

 Correct spraying (maintaining 35-55 psi pressure, spray nozzle at 45 cm from the sprayable 

surface, swath overlap, etc.). 

 The correct use of protective materials and related safety precautions.  

 Support to households on safety issues.  

 Personal safety relating to the different pesticides used for IRS (carbamate and 

organophosphate-based pesticides, as well as the pyrethroids  which are currently in use). 

 Environmental safety in relation to pesticides, including management of the empty pesticide 

sachets/containers, disposal of any leftover pesticide, and proper clean-up equipment and 

techniques  

 The use of daily spray cards and data entry. 

5.12 The Provisions Made for Monitoring the Use and Effectiveness of 

the Pesticide 

Two kinds of measurements are needed to provide a complete understanding of the effectiveness of 

pesticide that is being used for IRS. The immediate (output) level relates to the efficacy of the pesticide, 

that is, the degree to which the pesticide is able to kill the targeted mosquito vectors, and involves 

direct entomological evaluations on pesticide contact bioassays and related pesticide resistance 

methodologies as recommended by WHO.9 The second broad level of measuring the effectiveness of 

the pesticides relates to the general goal of reducing the local disease burden. This will require 

specialized entomological and epidemiological skills and the assessment of the impact of vector control 

operations, and possibly the assignment of the contributory impact of the IRS operations. This latter 

measurement is usually done through a combination of methodologies such as measuring the changes in 

parasite inoculation rates, passive case detection at health centers, and periodic community fever and 

parasite surveys (active case detection). 

Another key characteristic of pesticide effectiveness is the longevity of the treatment. This characteristic 

has important economic and health implications: the program must adjust its spray schedule to make 

sure that there is active pesticide on the walls of homes during critical breeding periods. Unfortunately, 

the guidance that is provided with regard to the effective period for each pesticide is very broad 

(e.g., 3-6 months), and the effective period is probably subject to complex environmental factors such as 

heat, humidity, and substrate (wall) composition. This area is ripe for research, and any contributions 

that could be made towards increasing the knowledge of the relationship between these variables and 

the resultant effectiveness of the pesticide would be very valuable.  

                                                                  

 

9 WHO (1998) Test procedures for insecticide resistance monitoring in malaria vectors, bio-efficacy and 

persistence of insecticides on treated surfaces WHO/HQ, Geneva, World Health Organization, 

WHO/CDS/CPC/MAL/98.12 
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However, pesticide manufacturers are well aware of the need for duration of effectiveness, and in 

some cases are reworking their formulations to provide greater longevity. This is the case for 

pirimiphos-methyl organophosphate, which has been formulated as a capsule suspension that may 

extend the effectiveness of the application out to six months. Because of the length of the malaria 

season in the Nyanza, this characteristic may be critical to the success of IRS.  
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6. Environmental and Health Impacts 

This section addresses the risks and hazards of the IRS program in Kenya.  

6.1 Potential Positive Effects of the IRS Program 

 Direct Positive Effects 6.1.1

The direct positive impacts of the IRS program are the reduction in child and adult malaria morbidity 

and mortality that will result in a reduction in human suffering. In addition, economic losses due to 

absenteeism or inability to work will be reduced. Other positive impacts include reduced incidence of 

miscarriages, low birth weight, and malaria-induced adverse effects on fetal neurodevelopment; and 

reduced incidence of malaria-related childhood and maternal anemia, complications, and organ failure. 

There is also the benefit of elimination of other household insects, as well as vermin in some cases.  

 Indirect Positive Effects 6.1.2

The IRS program will also indirectly contribute to spurring the local economy in the following indirect 

ways: spray operators, washers, mobilizers, and supervisors will all receive a daily payment for their 

work, and vehicles will be hired at a cost for transporting the spray teams and for logistics purposes. 

There will also be capacity-building in the form of training of hundreds of staff associated with IRS 

operations and related aspects. All these will make people aware of other malaria control measures and 

ultimately greatly help in the reduction of malaria and other diseases carried by other pests. 

6.2 Potential Adverse Impacts 

Adverse impacts of IRS are those unintended effects of the project that can compromise the well-being 

of the environment and/or human health.   

 Direct Potential Adverse Effects  6.2.1

6.2.1.1 Contamination of Surface Watercourses and Underground Water 

Spills in water bodies (surface) are a key concern in IRS: not only could this lead to contamination of 

water routinely used for domestic purposes, but pyrethroids and organophosphates are also categorized 

as toxic to fish and other aquatic organisms. Thus, the primary concern for IRS would be the possible 

release of insecticides into existing water bodies from accidental spills during the transport of pesticides 

especially to the islands, application of insecticides to walls, and clean-up of IRS equipment.  

Contamination of underground water resources is possible during the disposal of rinse water following 

daily progressive rinses on the ground, especially where the water table is high. However, the impacts of 

any such contamination are likely to be insignificant, because pyrethroids and organophosphates 

disintegrate/degrade very rapidly when exposed to sunlight and once in the soil. If wash areas and soak 

pits are properly constructed and used, liquid pesticide waste will be captured in the charcoal layer of 

the soak pit and held until it breaks down by natural processes. 
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It is possible to accidentally release insecticides into water bodies during the transportation and storage 

of pesticides, application of insecticides to walls, and clean-up of IRS. Transportation of insecticides 

across Lake Victoria to the islands raises a concern about the effects on the aquatic life in case of 

accidental spills. 

The degree of toxicity of the four WHO-approved pesticide classes to birdlife, aquatic life, and to 

insects, especially bees, is well-documented and very important to remember, including the degree of 

persistence and bio-accumulation (Table 8). 

6.2.1.2 Impacts on Bees 

Beekeeping is an upcoming farming enterprise in many counties of the Nyanza area, thanks to the efforts 

of the local extension staff and a number of non-governmental organizations. Creation of awareness 

in this sector has resulted in many farmers’ adopting modern beekeeping production technologies such 

as Kenya top bar hives, langstroth hives and protective clothing. Demonstration apiaries have been set 

up in several counties. 

It was reported that beekeeping is done on a small scale in Suba Sub-county in Homa Bay County 

and in the Uriri area of Migori County (Sibuoche and Rapogi), which are on the mainland. The said 

beehives are usually situated away from the residential houses. On Mfangano Island, it was reported 

that beekeeping was not practiced, and none was spotted during a field visit to the island in 

June 2013.  

Spraying in areas where bees are in existence can lead to the death of the bees, which are mostly 

vulnerable to all WHO-recommended pesticides. The hives in the Nyanza region are generally, though 

not exclusively, located far away from the sprayed houses, thereby minimizing interaction of the bees 

with the pesticide. Although organophosphates are less toxic to the bees, the risks must be mitigated at 

all times and therefore the project will make conscientious efforts to identify locations where beehives 

are kept, and observe a 30 m no-spray buffer zone around them. The time of spray will also be 

observed. Drift from careless spraying remains a concern as it can cause death if the drift goes in the 

direction of the hives, so this should be mitigated at all times. 

6.3 Indirect Adverse Effects 

On IRS program completion, USAID will be providing the Sub-County/County Health Office with 

Hudson compression sprayers, unused chemicals, and used boots. Upon completion of this program, 

USAID will no longer supervise the use of this capital, which will be handed over to MCU. This 

action also temporarily, and in a minor way, increases the total pesticide load on the environment. 

However, both pyrethroids and organophosphates break down quickly in sunlight and water, and the 

amount used in IRS is miniscule compared to other sources of pesticide, so the pesticide load increase 

is expected to be negligible. 
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 Summary of Toxicity of Pesticides to Avifauna, Aquatic Life, 6.3.1

Mammals and Insects by Class 

6.3.1.1 Pyrethroids 

 All pyrethroids are highly toxic to bees and highly toxic to fish and other aquatic organisms, except 

deltamethrin, which has low toxicity for other aquatic organisms.10 

 Birds, if exposed, are most affected by bifenthrin (low to medium toxicity). All other pyrethroids 

have very low toxicity for birds. 

 In the pyrethroid class, only lambda cyhalothrin is highly toxic to mammals. Alpha-cypermethrin and 

etofenprox have very low toxicity for mammals, while bifenthrin, cyfluthrin and deltamethrin have 

low to medium toxicity. 

 In terms of persistency in the environment, only cyfluthrin has more characteristics of persistency.  

The rest of the pyrethroids have low to medium persistence.  

 Bifenthrin does not accumulate in the environment. Potential for bio-accumulation in aquatic 

organisms for deltamethrin and cyfluthrin is relatively low, while for lambda-cyhalothrin it is medium 

and for alpha-cypermethrin it is high. 

6.3.1.2 Carbamates (Bendiocarb and Propoxur) 

 Carbamates are highly toxic to bees. 

 Propoxur is also highly toxic to mammals and birds and to aquatic organisms. Acute symptoms of 

propoxur poisoning in birds include eye tearing, salivation, muscle incoordination, diarrhea, and 

trembling. Depending on the type of bird, poisoning signs can appear within 5 minutes of 

exposure, with deaths occurring between 5 and 45 minutes, or overnight. On the other hand this 

insecticide has very low toxic effects on fish. 

 Bendiocarb has low to medium toxicity for mammals, birds and other aquatic organisms.  

 In general, both carbamates have low to medium indications for persistency in the environment and 

bioaccumulation in organisms. 

6.3.1.3 Organophosphates 

 Organophosphates (OPs) have different characteristics and impacts on different organisms 

depending on the type of insecticide. However, all three WHO-approved OPs have the potential to 

cause cholinesterase depression in humans and other organisms, and skin contact with these 

pesticides must be strictly avoided, especially by spray personnel. All spray personnel should be 

trained to recognize the symptoms of cholinesterase depression, and know the protocol for 

obtaining medical assistance.  

                                                                  

 
10 USAID’s IVM PEA. 
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 Fenitrothion has low toxicity for mammals and fish and is not persistent in the environment. 

However, it is highly toxic to bees, birds and other aquatic organisms, like crustaceans and aquatic 

insects, and has a medium toxicity for aquatic worms. It has moderate to medium potential to bio 

accumulate in organisms. 

 Malathion is highly toxic only to bees. It has very low impacts on fish and other aquatic organisms, 

and very low potential to bio accumulate in organisms and persist in the environment. Its impact on 

mammals and birds is of low to medium toxicity. 

 Pirimiphos-methyl is highly toxic to fish and other aquatic organisms and has a high potential to persist 

in the environment. It has low to medium toxic effects on mammals and bees. It does not bio 

accumulate in organisms. 

6.4 Human Exposure Risks/Impacts 

Exposure risks of all WHO-approved pesticides in relation to cancer and with respect to 

exposure dosage, Hazard Quotient, and the Life Time Average Daily Dose are presented in the 

IVM PEA 2012. The exposure risk to cancer and non-cancer endpoints is presented at different stages 

of the pesticide application including mixing, spraying, post-spraying, dermal risk, etc. It is important to 

note that the included risk numbers are with no personal protective gear. 

 Inhalation Exposure and Risk during Mixing  6.4.1

 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have 

carcinogenic properties once threshold levels are exceeded.  

 Dermal Exposure and Risk during Mixing  6.4.2

 On the WHOPES list of insecticides to be used in IRS, only three (DDT, etofenprox (pyrethroid) 

and propoxur (carbamate)) have been determined to be carcinogenic, at dermal exposure levels of  

8E-07 mg/kg-day for etofenprox and 4E-06 mg/kg-day for propoxur.  

 Inhalation Exposure and Risk during Spraying 6.4.3

 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have 

carcinogenic properties once threshold levels are exceeded. 

 Dermal Exposure and Risk during Spraying 6.4.4

 Of the proposed pesticides, fenitrothion and pirimiphos-methyl have non-cancer risks due to 

dermal exposure. 

 Resident Dermal Exposure and Ingestion Risk after Spraying  6.4.5

 The only concerns are to adults when using cyfluthrin and etofenprox (pyrethroids) and propoxur 

(carbamate). The risk is, however, very low. 
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 Resident Exposure and Risk Due to Chronic Ingestion after 6.4.6

Spraying  

 There are four insecticides with potential impact due to chronic ingestion by drinking 

insecticide-contaminated water. These are cyfluthrin, permethrin and etofenprox (pyrethroids) and 

propoxur (carbamate). Best management practices are recommended. 

 Resident Dermal Exposure and Risk Due to Bathing Using 6.4.7

Contaminated Groundwater   

 Cyfluthrin and etofenprox (pyrethroids) have potential impact for dermal exposure using 

contaminated groundwater. When best management practices are applied in IRS, this risk is 

significantly reduced.   

 Resident Exposure and Risk Due to Reuse of Pesticide 6.4.8

Containers  

 Only deltamethrin is registered to have potential for acute ingestion from using pesticide containers. 

However, residents will have no access to pesticide containers used in IRS. The pesticide containers 

are available only in IRS storage facilities, which are securely double-locked, and must be disposed of 

by recycling into non-consumer products or incineration at high temperature. 

 Worker Exposure and Risk Due to Inhalation During Spillage 6.4.9

 According to information presented in the IVM PEA, etofenprox and propoxur have potential to 

impact workers through inhalation during spillage. The workers are trained on how to handle 

spillage and must be equipped with appropriate PPE. 

 Worker and Resident Exposure Pathway 6.4.10

Throughout the IRS spraying process, spray personnel are at risk of unintentional or deliberate 

exposure through accidents or poor and improper handling of the spray chemical. Worker exposure to 

the chemical could arise during the pre-spraying, spraying and after-spraying phase of the IRS operations. 

 Pre-Spraying Exposure Pathway:  Preparing pesticide solutions during the IRS will involve pouring 

the pesticide in the spray can to ensure ample mix with the water. The process of mixing the 

pesticide can lead to exposures via inhalation, dermal contact, and incidental ingestion, mostly from 

releases of pesticide vapor, and solutions. Vapor releases can occur when liquid concentrated 

emulsions are diluted. Workers or residents can inhale the vapors, or the particulates or be 

exposed through dermal contact. Spills could also pose significant risk, especially for children who 

ingest the resulting residues that are left on surfaces such as floors. 

 Exposure During Spraying:  Inhalation of aerosol vapors during spraying is the main process for 

worker exposure during IRS, but dermal exposure through spills or through contaminated PPE is 

also a significant risk; in the case of OPs, this can cause cholinesterase depression. Residents are 

mainly exposed through dermal contact with sprayed surfaces and incidental ingestion of insecticide 

after their houses have been sprayed, especially when food or drink are left in the house during 

spraying. Leaky equipment can also lead to insecticide exposure through dermal contact with the floors 

and incidental ingestion by children who may come in contact with the spills before they are 

cleaned up.  
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 Exposure During Disposal (Including Progressive Rinsing):  Disposal is a key issue with IRS 

intervention that uses pesticides, especially during the decontamination process and disposal of the 

liquid effluent that will arise from washing and progressive rinsing. Both burying and dumping can 

lead to dermal exposure to residents who come in contact with the soil or water in which the 

pesticide was disposed of. Ingestion exposure can occur from drinking contaminated surface water. 

Once the excess formulation gets into the soil, the pesticide can reach the groundwater, which may 

be used as a water supply via household wells. Residents may then be exposed to this contaminated 

water by ingestion or by dermal contact when it is used for cleaning or drinking purposes. 

 Occupant Long-term Exposure from Residue:  Residents of sprayed structures, especially crawling 

babies and children, will have a finite exposure risk due to physical contact with sprayed surfaces, as 

well as small amounts released from substrate walls, ceilings, and eaves, due to physical surface 

breakdown.  

6.5 Cumulative Impact 

Cumulative impact as a result of combined incremental effects of various human activities develops over 

time through different sources and poses a serious threat to the environment. Pyrethroids and 

organophosphates degrade very quickly when exposed to light and to the external environment, so the 

cumulative adverse impacts of this project are insignificant. The soak pits used for waste disposal are 

designed to break down influent pesticides wastes within about three months, while the pesticides are 

held by the charcoal used in pit construction. 

Continuous human exposure to pesticides over time can lead to health risks or complications, especially 

among spray operators, storekeepers, washers and others in close contact with pesticides. This is 

particularly true in the case of OPs. However, the risk assessment performed in the IVM PEA indicates 

minimal exposure with the use of proper technique and appropriate PPE—i.e., dust masks, helmet, face 

shield, gloves, overalls and boots that minimize exposure by dermal absorption or inhalation—and a 

great reduction in the potential for harm. Adherence to the safety precautions outlined in the EMMP, 

and the key messages given by mobilizers and spray operators by the residents, will lead to minimal 

exposure.   

The critical resources or ecosystems that can be affected by the IRS program over a period of time, 

especially with regard to pesticide application, include water supply; food supply; waste 

assimilation/disposal capacity; river, lake, and stream quality; agriculture; aquaculture; apiculture; human 

and animal health; biodiversity resources; environmental services; and others. Pesticide run-off and 

accumulation in the rivers, streams and other water bodies can lead to the progressive contamination of 

the water resources and reduction of aquatic biodiversity. However, using the IRS BMPs reduces the 

likelihood of releases, and the chances of a series of releases within the pesticides’ half-life are extremely 

unlikely, except in the case of willful malfeasance.  

The long-term use of any pesticide could lead to insecticide resistance. To minimize this cumulative 

impact, insecticide resistance is actively monitored. The proposed action is designed with the concept of 

insecticide rotation and mosaicking, which will reduce the future incidence of vector resistance. 
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7. Safer Use Action Plan  

This section outlines the safer use action plan proposed for the potential adverse impacts outlined 

above.  The primary mitigation measures include delivery of a mix of IEC approaches targeting the 

residents and spray operators and all IRS personnel, training of spray operators and strengthening 

supervision and monitoring, and provision of appropriate PPE. The mitigation measures, along with 

monitoring and reporting information, are compiled in the EMMP found in Annex A and in Annex D.  

7.1 Pesticide Quality Assurance 

The procurement and use of pesticides that do not meet the necessary quality assurance standards can 

compromise the overall spray quality and desired vector action, and at the same time could expose the 

residents and spray operators to hazards related to altered toxicological characteristics.  

Experts from the "FAO/WHO Joint Meeting on Pesticide Specifications" produce, on an annual basis, 

an evaluation of products from insecticide manufacturers (analogous to the Good Manufacturing 

Practice system). The current and future lists can be found at the following website: 

http://www.who.int/whopes/quality/newspecif/en/. These new procedures illustrate the pesticides 

that have been approved by this Joint Committee after manufacturers submitted their products for  

evaluation. This meeting has thus profiled a list of pesticides that they have evaluated, and concluded 

that these pesticides have attained a status equivalent to the reference profile supporting the existing 

FAO and WHO specifications. The contractor has confirmed that it procures insecticides only 

from those manufacturers receiving this approval from WHOPES. 

As part of this Quality Control mechanism, the contractor will randomly take for analysis certain batches 

of pesticides that will be procured in International Organization for Standardization (ISO) Certified and 

accredited laboratories, to determine active ingredients and incorporate another additional step for 

ensuring pesticide quality assurance. 

 Pesticide Transport 7.1.1

After procurement of insecticides for use during the current IRS campaign, insecticides are expected to 

move to county warehouses and eventually to the respective operational sites by road. Transport to the 

islands is via speed boats and ferry. During transportation, there is a risk of vehicle accidents and 

consequently insecticide spillage. The transport must comply with the EMCA Act of 1999 under NEMA 

on transport of pesticides. 

Prior to long-distance transport of the insecticide from the customs warehouse/central storage facility to 

the county, drivers will be informed about general issues surrounding the insecticide and how to 

handle emergency situations (e.g., road accidents). Training for long-distance transport from the 

distributor ship to the county storage facilities will include the following information: 

 Purpose of the insecticide. 

 Toxicity of the insecticide. 

 Security issues, including implications of insecticide pilferage. 
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 Steps to take in case of an accident or emergency, according to FAO standards (Figure 9). 

 Combustibility and combustion byproducts of insecticide. 

Drivers hired specifically for the spray campaign period will receive: 

 Training in operator transportation best practices and vehicle requirements from PMI BMP #2, 

Worker and Resident Health and Safety. 

 Training provided to spray operators (with the exception of sprayer operation and spray 

practice). 

 Training on handling an accident or emergency (according to FAO standards) . 

 Training on vehicle decontamination/cleaning process. 

Because vehicles will be rented for the program, it is important to ensure they are in good condition, 

and preferably are enclosed and lockable trucks, especially if they will be left unattended during lunch 

breaks or overnight.  

Figure 9: Emergency Response to Insecticide Spills during Vehicle Transport by Road  

 

The vehicle/boats used to transport insecticides must not be used to transport other commodities like 

food before being decontaminated.  The drivers will be responsible for cleaning and decontaminating the 

interior of the vehicle and exterior bed at the end of the spray campaign.  Drivers will be provided with 

gloves, overalls, and rubber boots to wear for cleaning the vehicle.  All cloths used in wiping down the 

interior and bed of the vehicle will be washed with soap and effluent disposed of at the soak pit. 

IN CASE OF INSECTICIDE SPILLS 

 Control, contain and clean up the spill. 

 Protective clothing should be donned prior to attempting to clean the spills. A set of 
PPE should always be carried in the vehicle/ferry/boat. 

 It is imperative to avoid fire as a result of the accident, and a fire extinguisher should be 
deployed just in case. The engine should be shut off and smoking in the area strictly 
prohibited.  

 Onlookers and bystanders should be cautioned against approaching the accident site.  

 If the crew has come in contact with the pesticides, they should remove contaminated 
clothing immediately and wash the pesticide off their skin.  

 For major spills send for help immediately; drivers should have cell phones and an 
emergency number for use in such cases.  

 People should be kept away and the spill covered with earth, sand, etc.; no attempt 
should be made to wash away the spill with water or other substances.  

 Vehicles that are used for transporting large quantities of pesticides should be 
equipped with a bucket of sand, sawdust or soil, a shovel, and fire extinguisher. 
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Means of Transportation of Insecticide to Islands 

The Material Safety Data Sheet for insecticides indicates that carbamates, pyrethroids and 

organophosphates are hazardous to aquatic life, which raises the concern of transportation of the 

insecticide over the lake by means of boats or ferry. For this reason, the IRS guidelines discourage 

transportation of insecticide on the water without appropriate facilities which will ensure maximum 

security against potential contamination of the water bodies.   

The most commonly used means of transportation from Mbita to Sena Beach on Mfangano Island 

via Takawiri Island shores (about 17 km distance) is the ferry, whose services were launched in 2012 

(Figure 10). Others include passenger boats, hired boats and private speedboats, which follow the same 

route as the ferry. 

Figure 10: Route to Mfangano Island from Mbita Shore 

 

 

Insecticides and other commodities can be transported across the lake via ferry and speed boats (Figure 

11 and 12). Insecticides will be transported in small quantities at a time, especially when using speed 

boats, so that if an accident occurs, the level of contamination and the resulting impact is minimal. A 

truck loaded with insecticides can be carried by a ferry which is docked at Sena beach.  From Sena 

beach, motor boats will be used to deliver insecticides to the operational sites via the nearest beaches. 

In every instance, when insecticides are being transported across the lake, they will be packaged ½ full in 

sealed barrels for easy floating in case it drops in water. Motorbikes can also be hired to carry 

insecticides from the beaches to the operational sites. In the case where the motorbikes are used to 

transport insecticides, the rider should be provided with full PPE for protection from any contamination. 

Mfangano Island infrastructure has a poor road network with poor accessibility, so the most reliable 

means of transport within the island are motorbikes. However, motorbikes may not have access to 

some areas due to bad terrain. About 60-70% of the island is hilly, with some settlements being on 

plateaus (Figure 13).  On the islands, it is a common practice for some communities to settle close to 

the water, which potentially increases the risk of water contamination via IRS (Figure 14). However, 

most structures on the beaches are ineligible for IRS, both because they are mainly made of corrugated 

iron sheet walls and because they are too close to water (<30 m). 
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Figure 11: Ferry 

 

 

Figure 12: Boat for Transportation 

 

Figure 13: Hilly Terrain of Mfangano Island—Route to Soklo Dispensary 

  

 

Figure 14: Takawiri Island Structures 
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 Spraying on Mfangano Island 7.1.2

Geographical reconnaissance carried out in Mfangano Island reveals that spraying can take place on the 

island, since the eligible structures meet the 85% target. Most structures are located 30 m away from 

the lake shores. With ferry services and speedboats available, insecticides can be transported safely to 

the island following the mitigation measures. On the beaches which may not qualify for spraying, the 

Government can provide alternative malaria intervention measures, like provision and proper use of 

LLINs, which are safer in these areas. Additional mitigation measures to be taken for the inclusion of 

Mfangano Island, which were not foreseen during the initial SEA preparation process in 2008 and the 

subsequent amendment in 2011, are as follows: 

i. Use of ferry to transport insecticides: The best option is to load insecticides onto a vehicle 

and board the vehicle onto the ferry. This minimizes the risks, since the vehicle can be 

decontaminated away from the lake shore. Where a vehicle has not been used, a sheet 

of polythene can be spread on the floor of the ferry where the insecticides will sit 

contained in the tightly sealed barrels, which are half full. The room is also disinfected 

before the next trip, and the waste water disposed of in the nearby soak pit located in 

Sena Health center. 

ii. Hire speedboats to transport insecticide: Speedboats can be used to transport insecticide 

from the mainland or from the ferry docking station to the beaches close to the 

operational sites to which the ferry has no access.  

iii. Place layers of impermeable tarpaulin on the floor of the boat/ferry: If the locally made boats 

are to be used, they need to be well protected by placing a layer of impermeable 

material on the pallet placed on the floor, so that in the event of spills inside the boat, 

the spills can be contained and easily cleaned. 

iv. Transport smaller amounts of insecticide: It is recommended that the program transport 

small quantities of insecticide at a time, especially with the ordinary boat, so that even if 

an accident occurs the level of contamination and the resulting impact will be minimal. 

v. Transport the insecticide in sealed (airtight) barrels: Barrels should be filled half with 

insecticide and half with air to enable the barrel to float when dropped in water. First, 

the insecticide should be wrapped in plastic bags before placing it in the barrels, which 

should be sealed and closed airtight. 

vi. Follow strict accountability rules as per BMP Manual where each insecticide sachet/container is 

serialized and tracked from distribution to use to disposal. 

vii. All insecticide materials should be transported back to the mainland in sealed barrels: 

Contaminated wastes have the same potential to contaminate the lake ecosystem and 

should be treated according to the same standards as insecticides.   

viii. Soak pits need to be well located: Soak pits need to be located on higher ground, away 

from the lake, to avoid potential negative impacts on the ground water and on the lake.   
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ix. When the boat is hired for transportation of insecticide, it will be used for nothing else other 

than this purpose: Unauthorized passengers or unauthorized goods should not be allowed 

on a boat transporting insecticides.  

x. No transportation of spray operators from mainland to the islands: Spray operators should 

not be transported from the mainland to the island. The program should recruit the 

spray operators from the islands. This will increase acceptance and program ownership. 

xi. Proper decontamination of boats and ferry after use: There is need for supervised cleaning 

and decontamination of boats and luggage area in the ferry where the insecticides were 

kept. The current practice in the area is that boats are washed in the lake, and this 

poses a risk if there is any contamination from insecticide. The water from the cleaning 

process (sponging) should instead be disposed of upland at the soak pit. 

 Warehouse/Storage Risk Management 7.1.3

In order to mitigate risks associated with pesticide storage, the following procedures will be followed: 

 All primary pesticide storage facilities will be double-padlocked and guarded on a 24-hour basis. 

 All storage facilities will be located away from nearby water courses, domestic wells,  markets, 

schools, hospitals, etc. 

 Soap and clean water will be available at all times in all the facilities.  

 A trained storekeeper will be hired to manage each facility. 

 The recommended pesticide stacking position and height of stacks in the warehouse will be used, as 

provided in the FAO Storage and Stock Control Manual.  

 All the warehouses will have at least two exit access routes in case of fire. 

 A fire extinguisher will be available in the storage facilities, and all workers will be trained on how to 

use this device. 

 Warning notices will be placed outside of the store in local language(s) with a skull and cross-bones 

sign to caution against unauthorized entry. 

 All pesticides will be used and any remnants will be stored under lock and key until the next spray 

round. 

 Accidental Warehouse Fires 7.1.4

Human inhalation of toxic fumes in the event of a storehouse fire is also an unavoidable risk. The risk 

can be minimized, however, by following BMPs for storage, including prohibiting lighted materials in the 

warehouse and in the vicinity of pesticides and providing proper ventilation.  

 Fetal Exposure (Pregnancy Testing) 7.1.5

All the potential female spray candidates will be tested for pregnancy before being recruited into the spray 

operations and every 30 days until operations end. Pregnant and/or breastfeeding women should be re-

assigned to positions that do not have potential for exposure to insecticides. 
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 Spray Operator Exposure  7.1.6

Each spray operator will be provided with the following safety equipment, in accordance with WHO 

and FAO as well as PMI BMP specifications. This PPE will be replaced frequently whenever wear and 

tear is identified or reported, except for the respirators, which will be replaced every day: 

 Broad-brimmed hat/helmet. 

 Face shield or goggles (face shield preferable). 

 Respirators—disposable and replaced on a daily basis. 

 Two sets of cotton overalls per spray operator. 

 Nitrile rubber, neoprene, PVC or butyl rubber gloves, without inside lining, long enough to cover 

forearm and replaced if torn or if wear and tear is noticed. 

  Rubber boots .  

Workers should be closely monitored for acute symptoms, because there will always be some level of 

exposure. In addition, work-day duration should be monitored to limit exposure, as required by safety 

recommendations  

Monitoring of acute exposure of the spray operators will be undertaken by reviewing the Incident Report 

Forms that are made available to every spray team and filled out daily by supervisors. Any exposure 

incident is normally recorded, as a form of best practice, and action taken: i.e., immediate treatment 

following guidance given, or referral to health facilities for further treatment. The county coordinators 

will compile such reports and then forward these to the ECO. 

Similarly, residential exposure will be monitored, using reported cases of exposure and cases reported 

at health centers. During the IEC campaign, residents are made aware of the steps to take if exposed, 

and, especially if they have symptoms of acute exposure, they are advised to report to the nearest 

health facility. Thus, reported cases at health facilities or by IEC mobilizers will serve as the principal 

monitoring strategy for exposure incidents. 

Per consultation with the WHO and a number of pesticide occupational safety and health experts in the 

United States, USAID requires cholinesterase monitoring for malathion and fenitrothion 

organophosphates. Should these organophosphates be used, the PMI Kenya team will submit to 

the Global Health Bureau and Africa Bureau Environmental Officers the following: 

 A bio monitoring plan for the upcoming year that outlines: 

 Who is to be monitored. 

 The frequency of monitoring. 

 The benchmarks used in the blood monitoring. 

 The ways workers are informed of the process and the use of the tests, including signed 

consent forms. 

 Other factors pertinent to a bio monitoring program. 

 An annual post-spray report that shows (can be included in the environmental compliance report). 
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 Levels of Acetyl cholinesterase activity and any changes (to maintain confidentiality, names 

will not be provided). 

 Any interventions that were required. 

 Any issues that arose as a product of the bio monitoring program. 

 Supervisory Actions during IRS 7.1.7

Each county will be divided into IRS operational zones, each with an appropriate number of operational 

sites. These operational sites have been selected based on the community-based IRS strategy to be 

rolled out where the spray operator will walk to the field. These divisions will be determined at the 

point of logistics assessments.  Since all spray operators will primarily be operating from their villages, 

the use of vehicles will be minimized for sustainability purposes. 

To ensure adequate supervision, the counties will have spray operators organized into teams of six 

spray operators and a team leader to ensure strict supervision during the implementation phase. A team 

of six spray operators will be under the management of one team leader, and one supervisor will be in 

charge of two operational sites. Abt Associates county teams will provide oversight to ensure the goal 

of realizing the day-to-day targets. Supervisors will observe spray teams to ensure spraying occurs 

according to best practices. Supervisors will travel between spray teams and will observe spray 

operators and team leaders in the operation, preparation, and spray technique; sprayer and PPE 

clean-up during the IRS campaign; and compiling all data collected by their respective teams. Each 

operational site will have a supervision schedule to guide supervisors on which areas and teams to focus 

on each day. 

Each county will maintain an operational spray plan (progress calendar), produced during micro-

planning and validated by the DHMT, indicating all communities to be sprayed during the spray 

operations. This operational plan will guide spray operators and mobilizers. 

At the end of each day, spray team leaders at each site will meet with their supervisors to discuss 

the day's events, challenges faced, and recommendations for resolving problems. IRS partners' 

coordination meetings will be held regularly with the IRS project, IEC implementers, and the DHMT at 

the sub-county health office, presided over by the sub-county medical officer or designate. During these 

meetings, partners will assess the progress of spray operations, ensure that the planned work schedule is 

strictly adhered to, and make recommendations as necessary to the IRS project or IEC implementers. 

The IRS county coordinator will hold a weekly meeting with the sub-county chief medical officer and the 

IRS managers to discuss operational issues and their solutions. The implementing partner will 

maintain records of program performance reports, which will be able to demonstrate adherence to 

WHO technical standards, quality of training and supervision, procurement activities, and 

environmental compliance. Such reports include the pre- and mid-spray environmental compliance 

reports, reports on core IRS indicators, and end-of-spray evaluation reports. 

Supervision will be monitored to ensure IEC effectiveness for beneficiary populations by visiting sprayed 

houses to discuss beneficiary impressions; and visiting unsprayed houses to discuss with heads of families 

why spraying is important. Regarding spray technique and spray operator discipline, monitoring will 

involve visiting the sprayed compounds and interviewing beneficiaries to ensure that spray operators 
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respect household members, spray all eligible rooms, record the essential data in the relevant form, mix 

and apply insecticides at the right dosage, and pass the relevant health information to the household. 

Supervisors will observe spray teams (in a ratio of approximately one supervisor to four spray teams) to 

ensure spraying occurs according to best practices. Supervisors will travel between spray teams and will 

observe spray operators and team leaders in the preparation, spray technique, and sprayer and PPE 

clean-up during the IRS campaign. Team leaders will also supervise their respective team members. 

Supervision will require observing each spray group at work and consulting hygiene agents, spray group 

leaders, spray team leaders, and spray operators; and checking spray team habits to ensure best 

practices for insecticide storage and solid waste management. Since the reports of the operators are 

the basis for all reporting and data collection, supervisors will ensure that they are completed accurately 

and promptly at the end of the spraying day. 

 Residential Exposure  7.1.8

County authorities, MOH staff and implementing partner program staff will work with relevant boards, 

committees, and non-governmental organizations to carry out an IEC campaign to sensitize residents 

to IRS activities, in accordance with WHO guidelines, National Malaria Control Strategy and 

PMI Malaria Operational Plan. The IEC campaign (as well as IRS program team leaders and 

supervisors, who will also instruct residents on best practices prior to spraying) should focus on the 

following elements of residential safety during an IRS program: 

 Clear homes of mats or rugs, furniture, cooking implements and foodstuffs prior to spraying; if 

furniture cannot be moved out of the home, move it to the center of the room and cover with 

impermeable material. 

 Stay outside the home during spraying and for two hours after spraying. 

 Move and keep all animals outside the home during spraying, and for two hours after spray ing. 

 After two hours, open all windows and doors and air the house out for ½ hour. 

 Sweep up any insects killed from the spraying and drop them in pit latrines. 

 Sweep floors free of any residual insecticide that may remain from the spraying and dispose of i n 

pit latrines. 

 Do not re-plaster or paint over the sprayed walls after spraying. 

 Keep using bed-nets for protection against malaria. 

 If skin itches after re-entrance into home, wash with soap and water; for eye irritation, flush eyes 

with water; for respiratory irritation, leave the home for fresh air; for ingestion, vomiting should not be 

induced but the mouth should be rinsed. The person should be kept calm and medical attention 

should be sought as quickly as possible from the nearest health facility.  

 If spraying during the rainy season, the teams should follow this Contingency Plan, which will 

minimize exposure of household effects: 

During the rainy season: 

 Each spray operator must be given adequate covering material (3x3 m minimum), which should be 
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used to cover household effects not removed from the houses.  

 Adopt a system of moving household effects to the center of the room and covering them with 

impermeable material before spraying. 

 Materials can also be moved into structures that are not targeted to be sprayed, e.g., an isolated 

kitchen or domestic animal shelter. 

 Move the household effects to one room which will not be sprayed on that particular day, but the 

next day. 

 The spray teams should pay close attention to any signs of potential rains so that they prepare the 

communities accordingly. 

When it rains in the middle of spraying season: 

 Stop the spraying activities. After the rains stop, the weather is considered good, and spraying can 

continue. 

 Cover the household effects with an impermeable material. These materials should have already 

been procured by the program and given to each operator. 

 Pesticide Exposure and Treatment   7.1.9

The following drugs are recommended for use in case of exposure to the insecticides (Table 10). The 

project will ensure that all the health facilities around the spray sites are stocked with these 

recommended drugs and that all the staff responsible receives training on emergency treatment for 

pesticide exposure. Annexes B and C provide additional information on symptoms and treatment 

protocols. 

Table 10: Drugs Recommended for Treatment of Exposure 

Name of drug Active Ingredients 

Promethazine Promethazine hydrochloride 

Atropine Atropine sulphate 

Panadol Paracetamol 

Diazepam Benzodiazapine/diazepam 

Lorazepam Lorazepam 

Calamine cream Calamine, zinc oxide, glycerol, phenol, purified water, sodium citrate, betonite, 

Vit E Tocopherol, fragrance, mineral oil, deionized water, sodium hydroxide, stearic acid 

Hydrocortisone cream 1% hydrocortisone 

Salbutamol Salbutamol 100 mcg, suspended inert aerosol 

Salbutamol tablets Salbutamol sulphate 4 mg 

Activated charcoal Activated charcoal 

Sterile/clean gauze  

Soap  

All spray operators, including supervisors, will receive detailed training on the emergency steps to take 

in case of ingestion or eye or dermal contact with the chemical. This training will be conducted by the 

sub-county health officers, and will consist of drills to test operators’ knowledge. Most of the pesticide 

exposure emergencies will be handled by the qualified and trained health care professionals at the health 

facilities. 
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 Solid and Liquid Contaminated Wastes  7.1.10

Liquid wastes from PPE cleaning, pump triple-rinsing, vehicle decontamination, store cleaning, ferry/boat 

decontamination, etc., are disposed of daily in the soak pits, where they biodegrade within days or 

weeks. Soak pits enable filtration/adsorption of pesticides and biodegradation within the limited confines 

of the pits, which are carefully sited (Figure 15). The soak pit is designed so that pesticides are adsorbed 

by the charcoal layer, and held until environmental processes result in the degradation of the pesticide.  

The site for the soak pit will be selected according to criteria in the PMI BMP manual, jointly with the 

assistance of NEMA at the county level. The overall principle of the soak pit, also referred to as a bio-

bed, is to absorb the toxic chemicals in the pesticide through a filtration process so that the waste 

water that finally reaches the underground has been purified and no longer contains the insecticide 

components. Soak pits must be located away from sensitive ecosystems like flood plains and wetlands, and 

away from areas where the water table is high, to avoid underground water contamination. 

Secondary wastes/uncontaminated wastes are considered non-hazardous and have a great significance 

for recycling by companies such as paper manufacturers for production of newsprint. Incineration using 

a NEMA accredited facility should be considered as the last option since it generates carbon dioxide, 

which contributes to global warming. The empty sachets/containers and nose/mouth masks are 

considered hazardous and are incinerated using a NEMA accredited incinerator which operates at 

temperatures between 1,100 and 1,300o Celsius. The Environmental & Combustion Consultants Limited 

(ECCL) in Kitengela, Kajiado County, is licensed by NEMA to handle and manage toxic and hazardous 

waste in Kenya, and that company has been considered for disposal of these non-recyclable solid wastes 

(Figure 15). 

Plastic cover sheets, plastic bottles, helmets, face shields, gumboots and gloves are mainly made up of 

PVC or nitrile rubber, and therefore have significant amounts of chlorine. Incineration of these products 

requires strict measures since they produce persistent organic pollutants, e.g., polychlorinated 

dibenzodioxins or dioxins, which are hazardous and harmful to human and animal health, as they bio-

accumulate in the food chain. Since these dioxins are produced at relatively lower temperatures, the 

ECCL facility is designed with fly ash removal at temperatures above 700o Celsius as a mitigation 

measure for dioxin emission control. They also do continuous flue gas emissions monitoring for NOx, 

SO2, O2, CO, etc. Where possible, recycling of these materials is highly recommended, by chopping 

them into small pieces for production of non-consumable products, paving blocks and electrical 

conduits. Production of piping for drinking water and containers for household use using these materials 

is not allowed. Plastic bottles require triple-rinsing during insecticide mixing to minimize the amount of 

insecticide residue in them before final disposal. The other materials also require decontamination 

before disposal.  

Worn-out overalls will be thoroughly washed and disposed of as household waste.  

Obsolete insecticides can be recycled by the insecticides manufacturing firms or otherwise can be 

incinerated using a NEMA accredited facility such as ECCL’s incinerator. 
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Figure 15: Waste Disposal Facilities 

 

ECCL rotary kiln incinerator 

 

Soak pit and wash area 
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8. EMMP Implementation 

The implementing partner’s ECO will conduct environmental compliance assessments and inspections 

during pre-spray activities, during spray operations and at the completion of the spray campaign. The 

EMMP presents a program by which the contractor and MCU will assure initial and ongoing 

compliance with environmental requirements and guidelines. The plan also includes descriptions of  

activities proposed for mitigating environmental and social impacts. All senior staff in charge of 

implementation of IRS will be trained to monitor operations when in the field, in order to maximize 

supervisory oversight and ensure effectiveness of the mitigation measures during spray operation. The 

ECO, county coordinators and MOH supervisors will monitor environmental compliance during the IRS 

campaign.  The implementing partner will complete the annual EMMP Report Form in Annex D and 

certification form in Annex E, and submit them to USAID along with the annual report.   

The implementing partner has the responsibility to oversee full implementation of this EMMP through 

coordination and consultation with the MCU, CHMTs, DHMTs and NEMA. In particular, Abt Associates 

has the responsibility to implement all the conditions in the SEA that apply to IRS, including monitoring. 

Abt Associates will integrate these environmental compliance measures into the project work plan and 

report on them as per agreed deliverables. The PMI/Kenya team shall assure that this integration occurs. 

Environmental compliance assessments and inspections will endeavor to ensure that all of the critical 

facilities are in place, that mitigation measures in the EMMP are implemented, and provide 

recommendations for current improvements (if necessary) and/or for the next IRS campaign. 

Compliance inspections achieve the following: 

 Create a baseline of current compliance activities for the purpose of evaluating improvement in 

future IRS programs. 

 Observe IRS activities in progress to determine and document whether the intervention is in full 

compliance with USAID requirements as included in the approved SEA.  

 Determine, in consultation with MCU and county officials, the training and support required to 

improve compliance with the SEA and ensure future compliance.  

 Ensure adherence to relevant international rules and regulations, including US regulations.  

 Ensure accurate record-keeping and daily collection of empty sachets/containers.  

 Ensure that progressive rinsing methods are used in all spray sites and ensure that 

leftover insecticide solution is re-used for spraying the next day to prevent 

environmental contamination.  

 Ensure that spray operators, washers, team leaders and supervisors are knowledgeable of the 

correct way to handle and apply insecticides.  

 Ensure that all persons in potential contact with pesticides use PPE at all times.  

To minimize risks of adverse effects on aquatic life, the islands will have a special plan where the 

majority of spray personnel are recruited to spray within a very short period of time (maximum of two 

weeks) with focused supervision. A back up of supervisors from the mainland will be required. Once 
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spraying is completed, all waste materials, contaminated and non-contaminated, will be transported back 

to the mainland for safe disposal. NEMA officials will participate throughout the spray period on 

the island. 

On an annual basis the PMI Kenya team will submit to the Global Health Bureau and Africa Bureau 

Environmental Officers  a letter report that addresses: the compliance issues and improvements from 

the previous year; blood monitoring results (if applicable); vector susceptibility; current country 

pesticide registration status; a future year pesticide use plan, to include rationale for locations 

(transmission rates, susceptibility, vector behavior, etc.); pesticide selection; other factors that 

contributed to the current year proposed plan; and potential environmental impacts not foreseen in 

the existing SEA. The letter report should be reviewed by the PMI team and submitted to the 

Mission Environmental Officer, Regional Environmental Advisors, and Bureau Environmental 

Office simultaneously.  

 Public Disclosure and Consultation Procedure Held in 2013 8.1.1

The public was well engaged in a dialogue concerning the project early on in the SEA process. Public 

consultation was thorough, transparent, and well distributed. In accordance with a public Disclosure 

and Consultation Plan, interviews and Focus Group Discussions were professionally done and 

direct invitations to attend public meetings were appropriately sent to institutions and individuals. In 

July 22- 24, 2013, a public consultation meeting was held on Mfangano island in a similar context to the 

earlier ones held from March 20-30, 2010 within the former districts of Nyando, Nyatike, Rongo and 

Uriri. The concerns raised in 2010 were documented in the SEA amended in 2011. Tables 11 and 

12 below highlight the issues and concerns raised by the stakeholder consulted at the sub-county and 

county levels during this period, including the issues and concerns raised by the stakeholders in 2013. 

Abt Associates, with support from a NEMA-registered Lead Expert in EIA and team, and in 

collaboration with MOH/DHMT and NEMA, did conduct public consultation on IRS in Homa Bay 

and Migori Counties in a bid to collect community stakeholder representatives’ views on the IRS 

program as well as appreciate their concerns before the startup of activities. MOH/DHMT and NEMA, 

in collaboration with Abt County Coordinators, planned and organized the said meetings in Mfangano 

Island, where key representatives of the community members were in appropriate attendance. 

Representatives at these meetings included: 

 MOH staff 

 Provincial administration—Chiefs/Assistants 

 County NEMA officials 

 Church/opinion leaders 

 Beach Management Unit Leaders 

 Community Health Workers 

 Community members 
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The meetings aimed at sensitizing members on the IRS program in addition to responding to any 

views, concerns and queries arising from the discussions. The meeting specifically covered the 

following areas: 

 Overview of the IRS program—partners, components of the program. 

 Overview on IRS. What is IRS? Why it is being conducted? Role of stakeholders. 

 Environmental issues relating to IRS—protection of implementers, beneficiaries and environment. 

 Feedback session—Q&A including seeking consent to go ahead with program. 

Since Mfangano is targeted for spraying for the first time, the public consultation meeting was attended 

by  52 people, of whom 45 were community members (including Beach Management Unit officials); one 

was a NEMA officer, and six were MOH staff. 

After the end of each session, time was given for questions and answers, including clarifications. At 

the end of the meeting, participants present were asked if they were willing to embrace the program and 

support it based on the information given. They unanimously accepted the IRS program to be 

conducted in their houses. 

Homa Bay County 

Meetings in Mbita took place at various Government offices. The first meeting was held in the District 

Medical Officer of Health (DMOH) office in Mbita sub-county hospital, with the DMOH and the 

District Malaria Control Coordinator (DMCC) present; the intent of this meeting was to get a feel for 

what the Government had to say about the first spray round conducted in 2012, and also seek some 

advice from them on what to consider in the second spray round programming. The Government of 

Kenya was also appreciated as being pivotal to IEC aspects of programming. The Mfangano field 

assignments and call-up information on the planned meetings were also handled through the MOH in 

order to ensure mobilization and good attendance at the meetings. A second meeting took place at the 

NEMA offices, where discussions were held with the Director of Environment concerning the previous 

spray rounds issues and what needs to be improved. Additional meetings were held with the local 

administration leaders in their offices. 

Migori County 

The Abt Associates team, which included the Abt Associates County Coordinator and the Abt Associates 

ECO, as well as the consultancy team (NEMA Lead Expert and his associates), held meetings with the 

NEMA County Director and the DMOH in their respective offices in Migori County, and also had brief, 

focused meetings with the line officers. Discussion was also held with sampled community members in 

Uriri. 

The discussions focused on the challenges faced in the previous spray campaigns and their mitigation 

measures and recommendations. The main issues that arose included inadequate warehouse space, strict 

measures to avoid insecticide pilferage, and proper sensitization and awareness at the household level. The 

community members were concerned with the management of pets during spraying so that they do not 

feed on the dead insects. They were assured that if they sweep up dead insects and throw them in the pit 
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latrine or bury them their pets will not be affected. They were also encouraged to keep pets outside until 

the designated period has elapsed. 

They also inquired about safety measures for those who have asthmatic and allergic conditions. They 

were informed that people with obvious allergic conditions may have their structures left out of the 

spraying, and use other alternatives like LLINs. 

 

Table 11: Public Consultative Meeting on IRS Held at Sena Beach in Mfangano Island, 

Mbita Sub-County on July 23, 2013 

 NAME ISSUES/CONCERNS RESPONSES 

1 Public Health Officer Are you aware of IRS? It is the spraying of households’ walls and 

ceilings, which leads to reduction of malaria, and 

it is funded by USAID. 

2 Participant Which effects could the pesticide 

have on the human beings 

and environment 

If used correctly, the insecticide may not cause 

any side effects to man and aquatic life. Minor 

effects on man includes skin itching and sneezing, 

which disappear in days. Aquatic life is very 

sensitive to insecticides and therefore care must 

be taken not to spill any insecticide in the lake 

or nearby environment. 

3 Facilitator What malaria control methods do 
you use 

We use mosquito nets, which are readily 
available in the area, and clearance of stagnant 

water around the home to minimize mosquito 

breeding. Nets available in the facilities are only 

for the under-fives and expectant mothers. 

Others can purchase subsidized nets from the 

mainland through the Beach Management Units. 

4 Participant On the beaches, there are a lot of 

water pools where the mosquito 

breeds, and therefore the pools 

cause malaria. 

The community is advised to drain away any 

pools of water near their houses and use nets if 

too near to the lake. Drinking water direct from 

the lake does not cause malaria, but other 

waterborne diseases like typhoid, which have 

symptoms like those of malaria. 

5 Participant Does the insecticide affect domestic 

pets/animals? 

During spraying it is advisable to keep all 

domestic animals outside, and afterwards the 

resident should throw all the dead insects in a 

pit latrine or bury them, to avoid pets’ feeding 

on them. 

6 Participant Will the household be affected if 
furniture is sprayed over? 

the The household owners are advised to remove all 
the movable furniture outside before the house 

is sprayed, and cover the heavy pieces (placed at 

the center of the room) using a covering sheet 

carried by the spray operators. 

7 Participant Which is the most affordable malaria 

control method? 

Use of mosquito nets that are given by the 

government free of charge. IRS is also done free 

of charge. All interventions are complementary 

and therefore all should be used where possible. 

8 Participant Will spraying activity be conducted by 
the local community or by the MOH 

and what incentive will be given? 

Some allowance will be given. Recruitment will 
done at the location/sub-location levels in 

consultation with MOH, CHMT and DHMT. 

be 

9 Participant Will the insecticides kill cockroaches 

and other household insects? 

The insecticide may kill the untargeted insects; 

however, this is not the reason why IRS is 

conducted. IRS targets mosquitoes that spread 
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 NAME ISSUES/CONCERNS RESPONSES 

malaria, and hence reduces the malaria 

transmission/cases. 

10 Participant Given that most structures on the 
beach are mabati walled, will the 

insecticides be retained on the wall? 

Mabati structures are not recommended for 
spraying, since they do not retain the insecticide 

and the little retained easily biodegrades due to 

high heat. Beach residents whose houses are 

mabati walled, and any who live less than 30 m 

from the lake shore, are advised to use other 

malaria control methods like nets. 

11 Participant Is there any fee to be paid by the 

household owners to have their 

houses sprayed? 

There is no fee to be paid for your house to be 

sprayed. The household owners are only 

expected to have their houses ready to be 

sprayed. 

12 Participant What are the benefits of IRS? If majority of the houses are sprayed then there 

will be savings made on malaria treatment, which 

can be used for other development, and also no 

lives will be lost due to malaria. 

13 Participant Will boarding schools be sprayed? All the eligible structures where people sleep 

will be sprayed. 

14 Participant How will poor practices be avoided? The spray operators will be trained on best 

practices during spraying. Failure to adhere to 

these practices leads to dismissal of the 

responsible spray personnel.  

15 Participant How will insecticide pilferage 
be avoided? 

Empty insecticide sachets/containers must be   
returned to the store. The community will also 

be asked to be vigilant and report anyone trying 

to sell insecticide to them. This is a crime and 

must be reported to the authorities. 

16 Participant After the sprayed walls have dried up, 

is it advisable to touch them? 

Insecticides stick to the wall and 

serious effect on humans when 

be lethal for the mosquito. 

have no 

dried, but can 

17 Facilitator How will mobilization be done? It will be done through the existing structures, 
which include sub-county/ county administration, 

Community Health Workers, churches, schools, 

teachers, Public Health Officers, etc., on the 

ground, and line ministries. 

18 Participant Some of the houses are mud walled 

and therefore smearing may interfere 

with the insecticide effects. What can 

be done to avoid this? 

Mobilization will be carried out be fore  

sp ray in g  beg in s  whereby a brochure will 

be dropped in every household explaining what 

to do before, during and after spraying. 
Smearing, painting and wall cleaning should 

be done before spraying, and not again after 

spraying for at least six months.  Wa l l  

hangings should be sprayed over. 

19 Participant Is the household owner allowed to 

pick anything forgotten in the house 

during spraying? 

Spray operators will inspect the house before 

spraying to confirm that it is ready for spraying 

and that all items have been removed. 

20 Participant What will be done to avoid a 
daughter-in-law spraying the father-in-

law’s bedroom, as it is a taboo in 

Luo culture? 

Many spray operators will be recruited from 
the village and therefore someone else can do 

it on their behalf. They will be moving in a team 

and since they are from the locality they already 

know their father- in-laws’ houses. 
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 NAME ISSUES/CONCERNS RESPONSES 

21 Participant Can I be assisted to remove items Spray operators work in a team and therefore 

from the house if I am unable to you can be assisted. You can also request your 

do so? neighbors to assist you before the SOPs arrive, 

as this will make their work easier. 

22 Facilitator Is IRS welcomed in Mfangano Island? Yes, so allow all rooms to be sprayed, save for 

those with iron-sheeted walls, which are mostly 

dominant at the beaches. 
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Table 12: Public Consultatitive Meeting on IRS Held at Sena Market on Mfangano Island, Mbita Sub-County on July 24, 2013 

 

 

Questions Responses 

1 When will IRS start? Will be communicated by the Ministry of Health. 

2 Is it possible for the program to give alternative assistance to the houses that 
will not be sprayed in the IRS malaria prevention? 

Communities are encouraged to engage the other malaria prevention measures, such 
as sleeping under bed-nets (ITNs), amongst others.  

3 Can the insecticide be used to treat nets? No. Mosquito nets have their own treatment. 

4 Which dwellings will be sprayed? All structures where people sleep except mabati walled structures and those within 30 

m from the lake shore. 

5 What are the side effects of IRS? Some of the side effects are itching of the skin, which one washes with soap and water. 
One can also get a cold (sneezing) or infection of the eyes, which is washed away with 

lots of water. If the effects persist, then the person is advised to visit a health facility 

for medication. 

6 Will commercial places be sprayed? Only community household structures. 

7 How are the recruitments going to be done? The county MOH teams will work closely with County Administration, such as chiefs 

and BMUs, to identify people of good character from the community. 

8 How will the data of the sprayed 

the spray operators? 

house units be captured on the ground by Each spray operator will be given a form to capture the information on the ground. 

The forms will be handed to Team Leaders who will in turn hand over the same to the 

Supervisor. 

9 How long does the insecticide last on the wall after spraying? 3-6 months depending on the selected chemicals. 

10 Will you spray tertiary institutions and schools? Dormitories in these institutions will be sprayed. 
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Annex A: Environmental Mitigation and Monitoring Plan  

Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

Aquatic life exposure to  Transport insecticides in Continous  Completed  Procedures being Ferry attendats, boat 

insecticides 

 

sealed barrels to the islands 

using a vehicle boarded in a 

ferry 

Use an impermeable material 

to wrap the insecticides to 

avoid spillages 

 

checklist 

Observation 

followed owners, drivers, 

implementing partners, 

pesticide distributors  

Travellers’ exposure  Transport insecticides using a Every trip  Completed  Absence of side Ferry attendats, boats 

to insecticides 

 

separate means from that 

of passengers 

Always decontaminate the 

transport vessel after use 

 

 

inspection  

checklist 

Vessel 

inspection 

reports 

Accident 

reports 

 

effects 

Procedures being 

followed 

owners, drivers, 

implementing partners, 

pesticide distributors 

Driver and/or community 
exposure, or environmental 

contamination due to 

improper transport of 

pesticide 

 

 

 

 

 

Driver training according to 

PMI and FAO 

recommendations 

Provision of appropriate 

equipment (reliable vehicle 

with side walls capable of 

negotiating rugged roads, tie-

downs, packing materials, 

tarps, spill clean-up kit) 

Cautious driving while 

transporting chemicals 

Checking for and repairing 

leaks from spray equipment 

prior to transport 

In case of accident, 

Once prior to 
campaign, 

reinforcement as 

needed 

 

 

 

Continuous 

 

 

 

Completed 

inspection  

checklist 

Vehicle 

inspection 

reports 

Accident 

reports 

 

 

 

 

 

 

Procedures being 

followed 

Demonstrated 

knowledge 

Existence of 

training materials 

Absence of 

vehicle accidents  

Vehicle condition 

Absence of spills 

during insecticide 

transport 

Drivers, implementing 
partners, pesticide 

distributors, spray team 

leaders 
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Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

completion of accident and 

corrective action report 

Environmental contamination  Use site qualification Once prior  Site  Storage and wash County coordinators, 

due to improper siting or checklist. Locate storage and to campaign qualification facilities outside of implementing partner  
construction of storage and wash facilities on high ground, checklist  floodplain and away 
wash facilities 

 

above floodplains, away from 

sensitive receptors (water 

bodies, birds, bees, fish, 

children, etc.). Provide berms 

around pesticide storage 

if necessary 

Use appropriate construction 

materials as specified in 

FAO recommendations  

 Inspection 

reports 

 

 

 

from sensitive 

receptors (birds, bees, 

fish, children, etc.) 

Constructed of 

suitable material 

Adequately ventilated  

Adequate 

storage space  

Storekeeper and/or  Provision of secure Once prior to  Training  Dedicated and trained Storekeeper, spray team 
community exposure or storage facilities campaign records, waste storekeeper who supervisors, spray team 

environmental contamination 
 Training of storekeepers,  transportation demonstrates leaders, implementing 

due to improper storage 
team leaders and supervisors  record and knowledge and uses partners 

or pilferage  
according to FAO  inventory correct procedures 

Storekeeper and/or 

community exposure or 

environmental contamination  

recommendations 

Daily tracking of insecticide 

 

Continuous 
 

record 

Daily 

 Stock records up 

to date 

due to improper storage sachets/containers issued, 
 supervision  Stocks orderly, 

or pilferage  

 

 

used, and returned  

Storage procedures according 

to PMI BMPs  

Storekeepers trained to not 

issue pesticides for 

agricultural or any other 

unauthorized use 

 

 

Continuous 
 

reports 

Inspection 

report   

 

 

 

rotation system 

in place 

Expiration dates 

observed 

Empty 

sachets/containers 

collected, counted 

and reconciled with 

amounts issued  

Ratio of structures 

sprayed to  

sachets/containers iss

ued  

Storehouse 
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Potential Mitigation Monitoring Monitoring 

Negative Impact Activities Frequency Method 

 

 

 

 

Staff handling OPs or  For all pesticides, all storage, Training: included  Training record  

Monitoring Implementation 

Indicators Responsibility 

temperature 

measured and 

recorded 

No leaks or 

spills evident 

Insecticides not 

stored in same room 

with food, or 

medicine, or in 

inhabited spaces 

Facility physically 

secure, padlocked and 

guarded when not 

in use 

No fire, flame, 

smoking or eating 

allowed in storage 

areas 

Demonstrated County  coordinators, 
carbamates experience spray, and wash (SSW) in pre-campaign 

 Pre/mid knowledge of implementing partners 
cholinesterase inhibition (CI) orientation, and personnel receive training in Inspection symptoms of 
due to exposure. (Symptoms in training for recognizing effects of reports poisoning, emergency 
include tiredness, weakness, new personnel. 
dizziness, nausea and blurred 

pesticide poisoning, remain  PMI will use the Daily treatment, and 

vision, headache, sweating, alert to symptoms 
protocols supervision referral protocol by 

tearing, drooling, vomiting, amongst their co-workers developed to reports supervisors, 

tunnel vision, and twitching, and respond appropriately. inform the team leaders, 

abdominal cramps, muscular  PMI will evaluate various implementation SSW personnel 
tremors, staggering gait.) 

Acute effects of pesticide  

toxicity go untreated. 
 

(Symptoms include tiredness, 

approaches to monitoring of PMI program 

sprayer exposure to OP monitoring for 

OP pesticides. pesticides and will develop 

protocols, based on 

these evaluations, for a 

monitoring program. 

Employ CI testing as needed. Training on  

symptoms and Team leaders, storekeepers  

responses prior trained to recognize 

 

Training record  

Interview of 

community  

Antidotes available at 

health facilities 

Demonstrated Spray team supervisors, 

knowledge of signs spray team leaders, county 

coordinators, and and symptoms of 
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Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

weakness, dizziness, nausea, symptoms and enforce to each campaign   Daily poisoning, emergency implementing partners  
blurred vision, headache, treatment protocols.  supervision treatment, and 
sweating, tearing, drooling, (e.g., medical referral).  reports referral protocol by 
vomiting, tunnel vision, 

twitching, abdominal cramps, 

muscular tremors, staggering 

gait.) 

 Ensure treatment medicines 

are available at health facilities 

in the counties.  

 

Continuous 

observation, 

reinforcement 
 

SSW personnel, 

and residents 

CI test results 

 

 

 

If skin itches after re-entrance 

into home, wash with soap 

and water; for eye irritation, 

flush eyes with water. 

For respiratory irritation, 

leave the home for fresh air.  

For ingestion, vomiting 

should not be induced but 

the mouth should be rinsed. 

The person should be kept 

calm and medical attention 

should be sought as quickly 

as possible. 

and enforcement 
of treatment 

protocols 

 Antidotes and 

treatment medicines 

available at 

health facilities 
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Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

Exposure of SSW personnel 

and/or community during 

spray operations due to 

improper spray procedures 

Failure to realize/receive the 

benefits of IRS due to 

improper spray procedures 

 

 

Training of SSW personnel 

and health workers according 

to MOH and WHOPES 

recommendations 

Proper assembly and 

calibration of spray 

Once prior to 

campaign 

 

 

 

 

 

 

 

 

Inspection 

reports 

Interviews 

Training 

records 

Supervision of 

 

 

SSW personnel and 

health workers display 

knowledge by 

following procedures 

at all times 

Frequently agitate 

Spray team supervisors, 

spray team leaders, 

implementing partners 

 

 

 

equipment 

Proper spray patterns 

Proper cleanup and 

equipment storage 

procedures 

Discipline SSW personnel 

who do not follow proper 

procedure in all aspects of 

operations (handling, 

spraying, hygiene, cleanup) 

 

Continuous 

 

operators, 

testing of 

sprayed surface 

 

 

 

 

 

 

spray can 

Hold pump such that 

compression gage can 

be seen 

Stand parallel to wall 

being sprayed 

Stand 45 cm from wall 

1m/2.5 sec spray rate 

75 cm swatch width 

and 5 cm overlap 

All eaves and 

interior surfaces 

sprayed except 

dedicated kitchens 

SSW member or community  Use of sprayers manufactured Continuous  Inspection  All PPE as specified Spray team supervisors, 

exposure, or environmental and maintained according to reports in WHOPES spray team leaders, 

contamination due to WHOPES specifications   Observations  recommendations in implementing partners 

equipment or PPE issues 
 Proper assembly and  Interview good condition and 

calibration of spray worn by all 

equipment  personnel in contact 

 Procurement and proper use with pesticides 

of PPE by all persons in  Condition of 

contact with pesticides spray equipment 

 Spray nozzle 

not dripping 

during spraying 

or transportation 

 CI levels 
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Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

 Residential exposure  Training of spray operators Training and  Completed  IEC materials DHMTs, CHMTs, County 

from contaminated 

household goods 

 

to refuse to spray houses that 

are not properly prepared 

 Information Education and 

Communication (IEC) 

campaign, instruct 

residents to: 

Clear homes of mats or rugs, 

communication 

program prior 

to campaign  

Spray operators 

require 

household goods 

removal prior to 

spraying domicile 

 

 

checklists 

Daily reports 

 

 

developed and include 

specific instructions 

IEC materials 

delivered in 

appropriate fashion 

Residents outside 

house during spraying 

coordinators, implementing 

partners, spray operators, 

team leaders, supervisors 

 

 

 

 

furniture, cooking implements 

and foodstuffs prior to 

spraying. 

If furniture cannot be moved 

out of the home, then move 

it to the center of the room 

and cover with drop cloth. 

Stay outside the home during 

spraying and for two to four 

hours after spraying. 

Move and keep (tie up or 

cage) all animals outside the 

home during spraying, and for 

four hours after spraying. 

Sweep up any insects killed 

from the spraying or any 

residual insecticide and drop 

 

 

 

 

 

 

Food and goods 

outside house 

during spraying 

Furniture covered 

during spraying 

Residents stay 

outside for four hours 

after spraying 

Residents sweep 

floor and dispose of 

waste properly 

Occurrence of 

skin/eye/ 

throat irritation 

Houses not sprayed 

for lack of preparation 

waste in latrine pits. 

 Failure to realize  Train residents to continue Prior to  IEC records  Continued bed-net Village and district leaders 

benefits of spraying using bed-nets for protection each campaign 
 Homeowner use 

due to post-spray against malaria, and to refrain interviews  Walls not plastered 
behavior change from re-plastering or painting 

over the sprayed walls after 

spraying; re-plaster prior to 

spraying if necessary.  

 Observations 

during 

mid-spray 

inspections  

after spraying 

 Staff and community 

exposure in vehicle 

used to transport 

Frequent washing of interior and 

exterior of program vehicles after 

pesticide transport using soap and 

Continuous  

 

Inspection 

reports 

Observations  

 Vehicle condition Spray team supervisors, 

spray team leaders, 

implementing partners, 
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Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

spray team 

and/or pesticides 

water and PPE drivers 

 SSW personnel  Training and enforcement in Training once  Completed  Two uniforms and Spray team supervisors, 

exposure due good personal hygiene, daily prior to checklists PPE issued to each spray team leaders, 

to poor washing of protective clothes campaign, 
 Observations  spray operator and implementing partners 

personal hygiene 

 

 

and cleaning of equipment  

Prohibition of eating, drinking 

and smoking during travel, 

work or before 

decontamination 

Discipline SSW personnel 

that do not follow proper 

procedures in all aspects of 

operations (handling, 

spraying, hygiene, cleanup) 

continuous 

reinforcement 

and enforcement 

of good 

personal hygiene 

 Daily 

supervision 

reports  

 

 

one set cleaned each 

day 

No eating, drinking or 

smoking witnessed 

during operations or 

prior to washing  

Adequate numbers of 

shower/bathing 

facilities available  

Shower or bath taken, 

face/neck and hands 

washed with soap 

and water 

 SSW personnel  Procurement of barrels for Once prior to  Waste disposal  Purchase records, NEMA, district and 

and/or community progressive rinse, and wash- campaign certificate inspection reports, county coordinators, 

exposure due tubs for personal hygiene;  
 Post inspection waste disposal implementing partners 

to poor close supervision of triple-  reports records from 

waste manage- rinse and wash procedures;  incinerator  

ment procedures 

 

 

equipment labeled as District 

Health Office property to 

deter sale and domestic use 

in event of pilferage 

Collecting, counting, and 

comparing number of empty 

sachets/containers to 

disbursement records, 

collection of worn/torn 

gloves and masks 

Shipment of all wastes to 

authorized incinerator, 

destruction witnessed by 

 

Continuous 



 

82  

 

Potential Mitigation Monitoring Monitoring Monitoring Implementation 

Negative Impact Activities Frequency Method Indicators Responsibility 

implementing partner and 

Ministry of Health official 

 Exposure of  Communities establish Train operators  Resident  IEC campaign District supervisory teams, 

residents needing system to assist the elderly once prior feedback,  adequately addresses CHWs, CHEWs, and 

to campaign village leaders physical assistance and disabled in removing self  Inspection issues surrounding the 
Continuous during spray and goods from reports elderly and disabled  
enforcement operations the household.  

 Spray operators enforce 

removal of household goods.  

 Fetal/infant exposure  Training of SSW teams  Once prior Medical Exam Records  Pregnancy test results  Spray team supervisors, 

due to maternal to campaign, spray team leaders, District 
 Pregnancy tests as eligibility Signed consent forms  Written confirmation 

during campaign and Sector coordinators, exposure on spray criteria for SSW teams  Training records from all female SSW 
as necessary implementing partners team Team leader  

 Prohibition of breastfeeding workers that they are 
observations  Fetal exposure: women on SSW teams  not breastfeeding 

Pregnant women  Education of women  Signed consent forms 
in contact regarding risks of exposure  from all female 
with pesticides 

 Completion of consent forms SSW workers 

 Number of 

females reassigned 

 Exposure of aged,  Prohibition of spraying in Continuous  Spray operator  Residents outside Spray team leaders and 

infirm, pregnant homes where seriously infirm and supervisor house during spraying  supervisors, residents, 

spray personnel women or fetuses, or immobile persons, or daily reports  Residents stay 
due to inability to pregnant women, are living, outside for four hours 
leave the home who cannot move outside after spraying  
during spraying the home and stay outside  Number of houses 

the home during spraying, not sprayed due to 
and until 4 hours after resident immobility 
spraying 

 Pesticide  Do not store pesticides Continuous  Observations,  Evidence/absence of Implementing partner’s  

contamination within 100 meters of water  Mid inspection environmental ECO, spray team leaders, 

supervisors, district and of water resources. Do not spray any reports contamination (fish, 
county  coordinators, resources (ground-w residences nor establish  Daily bird, or bee kills), 
NEMA ater, rivers, streams, triple-rinse/wash facilities supervision discoloration or 

lakes) within 30 meters of water reports turbidity of water 

resources (other 
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Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

 

interventions should be 

implemented such as LLINs 

or wall lining). 

Do not dispose of any 

pesticides anywhere other 

than IRS triple-rinse wash 

system. 

 Loss of biodiversity 

due to pesticide 

contamination 

 Do not store pesticide within 

100 m, nor spray or wash 

within 30 m of sensitive areas 

or critical habitat (sensitive 

areas and critical habitats 

must be identified before 

activities commence). 

Continuous  

 

Completed 

checklists 

Observations 

 Individual organism 

fatalities or 

impairment 

Implementing partner’s 
ECO, spray team leaders, 

supervisors, district  and 

county coordinators, 

NEMA  

 Farm, aquaculture or 

apiary contamination 

 

 

Train farmers, fish farmers 

and beekeepers in target 

areas to guard against 

contamination of 

agri/aquaculture or apiary 

equipment, and to ensure 

sweeping and disposal of 

floor residue and dead 

insects after IRS in pit latrines 

prior to storing equipment in 

home. 

Train SSW workers on the 

dangers of pesticides to food, 

fish, birds, and bees. 

Once prior to 

campaign 
 

 

 

 

Training 

records 

Pre-inspection 

reports 

Observations 

 

 

Number of 

post-spraying 

complaints from agri-

aquaculture or apiary 

practitioners in 

target area 

Reports of fish or 

bee kills 

Spray team leaders and 
supervisors, spray 

personnel, IEC 

coordinator, implementing 

partners 

 Spray operations 

have no/reduced 

impact on vector 

due to 

pesticide quality. 

 

 

Collect insecticide samples 

and test to ensure quality 

control. 

Supervise and monitor 

pesticide make-up 

procedures. 

Periodic spot 

sampling 

 

Continuous 

monitoring by 

spray team 

leaders and 

supervisors 

 

 

Spray operator 

daily reports  

 

 

Pesticide meets 

specifications. 

Spray operator use 

reports reflect proper 

house/sachet ratio. 

Implementing partners, 

team leaders and 

supervisors  
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Potential 

Negative Impact 

Mitigation 

Activities 

Monitoring 

Frequency 

Monitoring 

Method 

Monitoring 

Indicators 

Implementation 

Responsibility 

 Loss of efficacy of 

pesticides due to 

continuous or 

inappropriate use 

 Use pesticide rotation or 

mosaicking protocol to 

minimize development of 

resistance to insecticides. 

Avoid agricultural use of 

health-based pesticides. 

Continuously 

re-assess 

pesticide to be 

used based on 

entomological 

monitoring. 

 Resistance test 

results 

 Protocol developed Implementing partners 

 Vector develops 

resistance to 

insecticide used. 

 Change pesticide used. Monitoring 
resistance before, 

during, and after 

each campaign 

 Entomologist 

report 

 Monitoring results 

presented in 

end-of-round report 

Implementing partners 

 SSW worker or 

community 

exposure, or 

environmental 

contamination due 

to negligence 

 Take disciplinary action 

against SSW workers that do 

not follow proper procedure 

in all aspects of operations 

(handling, spraying, hygiene, 

cleanup) up to and including 

discharge from duties. 

Continuous 
monitoring 

throughout 

campaign, 

immediate action 

upon discovery of 

non-conformance 

with procedures 

 

 

Daily 

supervisor 

reports 

Disciplinary 

reports 

 

 

 

Good hiring and 

management practices 

Adequate supervisor 

to team leader to 

spray operator ratio 

Number and severity 

of incidents reported  

Spray team supervisors, 
spray team leaders, 

implementing partners, 

county coordinators, 

NEMA 

 Community 

exposure, or 

environmental 

contamination post- 

campaign, due to 

inadequate de-

mobilization 

 

 

Pesticide storage areas, spray 

equipment, overalls, PPE, 

wash equipment, etc., are 

cleaned with soap and water 

at end of campaign and are 

securely stored. 

Transfer any unused pesticide 

to district secured 

warehouse for disposal if 

expired, or use in subsequent 

spray round(s).  

Once at end 

of campaign 
 

 

 

Supervision 

reports, 

End of 

campaign 

report 

Post- 

inspection 

checklists 

 

 

 

Presence of adequate 

facilities for end of 

campaign cleaning 

and storage  

Visual observance of 

proper de-

mobilization 

All equipment cleaned 

and properly stored 

County coordinators, 
CHMT, implementing 

partners, NEMA 

 Community 

exposure due to 

residuals in 

vehicles used for 

pesticide transport 

 End-of-program 

cleaning/decontamination of 

interior and exterior of 

vehicles 

Once 

after campaign 
 

 

 

Observations 

Interviews 

End of spray 

compliance 

report 

 Interiors and 

exteriors of vehicles 

cleaned 

Drivers/rental company 
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Skin Decontamination 

Decontamination must proceed concurrently with whatever resuscitative and antidotal measures are 

necessary to preserve life. Shower patient with soap and water, and shampoo hair to remove chemicals 

from skin and hair. If there are any indications of weakness, ataxia, or other neurologic impairment, 

remove the victim’s clothing, have the victim lie down, and give the victim a complete bath and shampoo 

using copious amounts of soap and water. Check for pesticide sequestered under fingernails or in skin 

folds and wash these areas.  

Flush contaminating chemicals from eyes with copious amounts of clean water for 10-15 minutes. If eye 

irritation is present after decontamination, ophthalmologic consultation is appropriate.  

Persons attending the victim should avoid direct contact with heavily contaminated clothing and vomitus. 

Contaminated clothing should be promptly removed, bagged, and laundered before returning to the 

patient. Shoes and other leather items cannot usually be decontaminated and should be discarded. Note 

that pesticides can contaminate the inside surfaces of gloves, boots, and headgear. Decontamination 

should especially be considered for emergency personnel staff (such as ambulance drivers) at the site of 

a spill or contamination. Wear rubber gloves while washing pesticide from skin and hair of patient. Latex 

and other surgical or precautionary gloves usually do not provide adequate protection from pesticide 

contamination. 

Airway Protection 

Ensure that a clear airway exists.  Health care workers in health facilities where victims will be rushed 

will suction any oral secretions using a large bore suction device if necessary and intubate the trachea if 

the patient has respiratory depression or if the patient appears obtunded or otherwise neurologically 

impaired. Oxygen will be administered as necessary to maintain adequate tissue oxygenation. In severe 

poisonings, mechanically supporting pulmonary ventilation for several days may be necessary.  

Note on Specific Pesticides: There are several special considerations with regard to certain 

pesticides. In OP and carbamate poisoning, adequate tissue oxygenation is essential prior to 

administering atropine.  

Gastrointestinal Decontamination 

A joint position statement has recently been released by the American Academy of Clinical Toxicology 

and the European Association of Poisons Centers and Clinical Toxicologists on various methods of 

gastrointestinal decontamination. A summary of the position statement accompanies the description of 

each procedure.  

1. Gastric Lavage. If the patient presents within 60 minutes of ingestion, lavage may be

considered. Insert an orogastric tube and follow with fluid, usually normal saline. Aspirate back

Annex B: General Principles in the 

Management of Acute Poisoning  
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DOSAGE OF ACTIVATED CHARCOAL 

• Adults and children over 12 years: 25-100 g in 300-800 mL water 

• Children under 12 years: 25-50 g per dose 

• Infants and toddlers under 20 kg: 1g per kg body weight 

 

the fluid in an attempt to remove any toxicant. If the patient is neurologically impaired, airway 

protection with a cuffed endotracheal tube is indicated prior to gastric lavage. Lavage performed 

more than 60 minutes after ingestion has not proven to be beneficial and runs the risk of 

inducing bleeding, perforation, or scarring due to additional trauma to already traumatized 

tissues. It is almost always necessary first to control seizures before attempting gastric lavage or 

any other method of GI decontamination. Studies of poison recovery have been performed 

mainly with solid material such as pills. There are no controlled studies of pesticide recovery 

by these methods. Reported recovery of material at 60 minutes in several studies was 8% to 

32%. There is further evidence that lavage may propel the material into the small bowel, thus 

increasing absorption. 

Note on Specific Pesticides: Lavage is contraindicated in hydrocarbon ingestion, a common vehicle in 

many pesticide formulations.  

Position Statement: Gastric lavage should not be routinely used in the management of poisons. 

Lavage is indicated only when a patient has ingested a potentially life-threatening amount of poison and 

the procedure can be done within 60 minutes of ingestion. Even then, clinical benefit has not been 

confirmed in controlled studies. 

2. Activated Charcoal Adsorption. Activated charcoal is an effective absorbent for many 

poisonings. Volunteer studies suggest that it will reduce the amount of poison absorbed if 

given within 60 minutes. There are insufficient data to support or exclude its use if time from 

ingestion is prolonged, although some poisons that are less soluble may be absorbed beyond 

60 minutes. Clinical trials with charcoal have been done with poisons other than pesticides. 

There is some evidence that paraquat is well absorbed by activated charcoal. Charcoal has been 

anecdotally successful with other pesticides. See dosage table below 

 

 

 

 

Many activated charcoal formulations come premixed with sorbitol. Avoid giving more than one dose of 

sorbitol as a cathartic in infants and children due to the risk of rapid shifts of intravascular fluid. 

Encourage the victim to swallow the adsorbent even though spontaneous vomiting continues. 

Antiemetic therapy may help control vomiting in adults or older children. As an alternative, activated 

charcoal may be administered through an orogastric tube or diluted with water and administered slowly 

through a nasogastric tube. Repeated administration of charcoal or other absorbent every 2-4 hours 

may be beneficial in both children and adults, but use of a cathartic such as sorbitol should be avoided 

after the first dose. Repeated doses of activated charcoal should not be administered if the gut is atonic. 

The use of charcoal without airway protection is contraindicated in the neurologically impaired patient.  

Note on Specific Pesticides: The use of charcoal without airway protection should be employed 

with caution in poisons such as OPs, carbamates, and organochlorines if they are prepared in a 

hydrocarbon solution.  

Position Statement: Single-dose activated charcoal should not be used routinely in the management 

of poisoned patients. Charcoal appears to be most effective within 60 minutes of ingestion and may be 
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DOSAGE OF DIAZEPAM:  

• Adults: 5-10 mg IV and repeat every 5-10 minutes to maximum of 30 mg.  
 

• Children: 0.2 to 0.5 mg/kg every 5 minutes to maximum of 10 mg in children over 5 

years, and maximum of 5 mg in children under 5 years.  

 

DOSAGE OF LORAZEPAM:  

• Adults: 2-4 mg/dose given IV over 2-5 minutes. Repeat if necessary to a maximum 

of 8 mg in a 12 hour period.  

• Adolescents: Same as adult dose, except maximum dose is 4 mg.  

• Children under 12 years: 0.05-0.10 mg/kg IV over 2-5 minutes. Repeat if necessary 

.05 mg/kg 10-15 minutes after first dose, with a maximum dose of 4 mg.  

Caution: Be prepared to assist pulmonary ventilation mechanically if respiration is 
depressed, to intubate the trachea if laryngospasm occurs, and to counteract 

hypotensive reactions.  

 

considered for use for this time period. Although it may be considered 60 minutes after ingestion, there 

is insufficient evidence to support or deny its use for this time period. Despite improved binding of 

poisons within 60 minutes, only one study suggests that there is improved clinical outcome. Activated 

charcoal is contraindicated in an unprotected airway, a gastro-intestinal tract not anatomically intact, and 

when charcoal therapy may increase the risk of aspiration of a hydrocarbon-based pesticide. 

Seizures: Lorazepam is increasingly being recognized as the drug of choice for status epilepticus, 

although there are few reports of its use with certain pesticides. Emergency personnel must be prepared 

to assist ventilation with lorazepam and any other medication used to control seizures. See dosage table 

below. For organochlorine compounds, use of lorazepam has not been reported in the literature. 

Diazepam is often used for this, and is still used in other pesticide poisonings.  Below is dosing 

information for diazepam and lorazepam. 

 

 
 

 

 

 

 

 

 

 

 

 

Phenobarbital is an additional treatment option for seizure control. Dosage for infants, children, and 

adults is 15-20 mg/kg as an IV loading dose. An additional 5 mg/kg IV may be given every 15-30 minutes 

to a maximum of 30 mg/kg. The drug should be pushed no faster than 1 mg/kg/minute.  

For seizure management, most patients respond well to usual management consisting of 

benzodiazepines, or phenytoin and phenobarbital. 
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Annex C: Summary of Acute Exposure Symptoms and 

Treatment of WHO Pesticides 

Summary of Acute Exposure Symptoms and Treatment of WHO-recommended Carbamates 

Carbamates Human side effects Treatment 

Bendiocarb Excessive sweating, headache, nausea, blurred vision, chest The affected person should stop work immediately, remove any contaminated 

pain, vomiting, excessive salivation, and slurred speech. clothing and wash the affected skin with soap and clean water. The whole 

Severe intoxication causes narrowed pupils, muscle contaminated area (including the eyes, if necessary) should be flushed with large 

twitching, spasms, intestinal  convulsions, diarrhea,  and quantities of clean water. The patient should be kept at rest and immediate medical 

labored respiration. aid obtained. Administer atropine. 

Propoxur Excessive sweating, headache, nausea, blurred vision, chest The affected person should stop work immediately, remove any contaminated 

pain, vomiting, excessive salivation, and slurred speech. clothing and wash the affected skin with soap and clean water. The whole 

Severe intoxication causes narrowed pupils, muscle contaminated area (including the eyes, if necessary) should be flushed with large 

twitching, spasms, intestinal  convulsions, diarrhea,  and quantities of clean water. The patient should be kept at rest and immediate medical 

labored respiration. aid obtained. Administer atropine. 
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Summary of Acute Exposure Symptoms and Treatment of WHO-recommended Organophosphates 

Organo-phosphates Human side effects Treatment 

Malathion Malathion is an indirect cholinesterase inhibitor. The primary target of 

malathion is the nervous system; it causes neurological effects by inhibiting 

cholinesterase in the blood and brain. Exposure to high levels can result in 

difficulty breathing, vomiting, blurred vision, increased salivation and 

perspiration, headaches, and dizziness. Loss of consciousness and death may 

follow very high exposures to malathion. 

Oral exposure to malathion should be treated with rapid 

gastric lavage unless the patient is vomiting. Dermal 

exposures should be treated by washing the affected area 

with soap and water. If the eyes have been exposed to 

malathion, flush them with saline or water. People 

exposed to malathion who exhibit respiratory inefficiency 

with peripheral symptoms should be treated via slow 

intravenous injection with 2-4 mg atropine sulfate and 

1,000-2,000 mg pralidoxime chloride or 250 mg 

toxogonin (adult dose).  

Exposure to high levels of malathion that result in 

respiratory distress, convulsions, and unconsciousness 

should be treated with atropine and a re-activator. 

Morphine, barbiturates, phenothiazine, tranquillizers, and 

central stimulants are all contraindicated. 

Fenitrothion Fenitrothion is the most toxic to man of the insecticides approved for residual 

house spraying, and has a relatively low margin of safety. 

Absorbed through the gastrointestinal tract as well as through contact with 
skin and by inhalation. It is also a cholinesterase inhibitor. 

Dermal exposure to fenitrothion should be treated by 

removing contaminated clothing, rinsing the skin with 

water, washing the exposed areas with soap and water, 

then seeking medical attention. If fenitrothion gets into 

the eyes, they should be rinsed with water for several 

minutes. 

Contact lenses should be removed if possible and medical 

attention should be sought. Ingestion of fenitrothion 

should be treated by rinsing the mouth and inducing 

vomiting if the person is conscious. Inhalation exposures 

require removal to fresh air and rest in a half-upright 

position. Artificial respiration should be administered if 

indicated and medical attention should be sought. 
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Organo-phosphates Human side effects Treatment 

Pirimiphos-methyl Pirimiphos-methyl is also a cholinesterase inhibitor. Early symptoms of 

poisoning may include excessive sweating, headache, weakness, giddiness, 

nausea, vomiting, stomach pains, blurred vision, constricted pupils, slurred 

speech, and muscle twitching. 

 

Later there may be convulsions, coma, loss of reflexes, and loss of 

sphincter control. 

OP poisoning is a medical emergency and requires 

immediate treatment. All supervisors and individual spray 

men (in the case of dispersed operations) should 

be trained in first-aid and emergency treatment of 

OP intoxication. 

The affected person should stop work immediately, 

remove any contaminated clothing, wash the affected 

skin with soap and clean water and flush the skin with 

large quantities of clean water. Care must be taken not 

to contaminate others, including medical or 

paramedical workers. 

 

Automatic injectors loaded with atropine sulfate and 

obidoxime chloride can be made available in the field 

whenever relatively toxic OP insecticides are used in 

areas without easy access to medical care. 

 

Atropine sulfate. Administer atropine sulfate intravenously 

or intramuscularly if intravenous injection is not possible. 

Glycopyrolate has been studied as an alternative to 

atropine and found to have similar outcomes using 

continuous infusion. 
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Summary of Acute Exposure Symptoms and Treatment for Pyrethroids 

Pyrethroids Human side effects Treatment 

Bifenthrin Acute exposure symptoms include skin and eye irritation, headache, 

dizziness, nausea, vomiting, diarrhea, excessive salivation, fatigue, irritability, 

abnormal sensations of the face and skin, and numbness. 

No skin inflammation or irritation observed; however, can cause a 

reversible tingling sensation. 

Incoordination, irritability to sound and touch, tremors, salivation, diarrhea, 

and vomiting have been caused by high doses. 

Depends on the symptoms of the exposed person. Casual exposures 

require decontamination and supportive care. Wash affected skin areas 

promptly with soap and warm water. 

Medical attention should be sought if irritation or paresthesia occurs. Eye 

exposures should be treated by rinsing with copious amounts of water 

or saline. 

Deltamethrin Acute exposure symptoms include skin and eye irritation, headache, 

dizziness, nausea, vomiting, diarrhea, excessive salivation, fatigue, irritability, 

abnormal sensations of the face and skin, and numbness. 

If exposed immediately remove any contaminated clothing. Soak any liquid 

contaminant on the skin clean affected area with soap and warm water.  

Rinse copiously with water when eye exposures occur or 

4% sodium bicarbonate.  

Vomiting should not be induced following ingestion exposures, but the 

mouth should be rinsed. 

Lambda- Cyhalothrin Skin exposure leads to transient skin sensations such as periorbital facial 

tingling and burning. 

Can irritate the eyes, skin, and upper respiratory tract. Oral exposure can 

cause neurological effects, including tremors and convulsions. 

Ingestion of liquid formulations may result in aspiration of the solvent into 

the lungs, resulting in chemical pneumonitis. 

Dermal exposure should be treated by removing contaminated clothing 

and washing the exposed areas with soap and water. Eyes should be rinsed 
with water for several minutes. Vomiting should not be induced following 

ingestion. Inhalation exposures require removal to fresh air and rest. 

Alpha-cypermethrin Acute exposure symptoms include skin rashes, eye irritation, itching and 
burning sensation on exposed skin, and paraesthesia. 

Acute inhalation exposures may cause upper and lower respiratory tract 

irritation. Ingestion of alpha-cypermethrin is also harmful. 

Dermal exposure should be treated by removing contaminated clothing 
and washing the exposed areas with soap and water. Eyes should be rinsed 

with water for several minutes. Vomiting should not be induced following 

ingestion. Inhalation exposures require removal to fresh air and rest. 

Cyfluthrin Acute occupational or accidental exposure results in burning, itching, and 
tingling of the skin. Reported systemic symptoms included dizziness, 

headache, anorexia, and fatigue. Vomiting occurs most commonly after 

ingestion of pyrethroids. Less commonly reported symptoms include 

tightness of the chest, paresthesia, palpitations, blurred vision, and increased 

sweating. In serious cases, coarse muscular fasciculations (twitching), 

convulsions, and coma. 

If exposed immediately remove any contaminated clothing. Soak any liquid 
contaminant on the skin clean affected area with soap and warm water. 

Rinse copiously with water when eye exposures occur or 4% sodium 

bicarbonate. Vomiting should not be induced following ingestion exposures, 

but the mouth should be rinsed. 
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Pyrethroids Human side effects Treatment 

Etofenprox Acute occupational or accidental exposure results in burning, itching, and If exposed immediately remove any contaminated clothing. Soak any liquid 

tingling of the skin. Reported systemic symptoms included dizziness, contaminant on the skin; clean affected area with soap and warm water. 

headache, anorexia, and fatigue. Vomiting occurs most commonly after Rinse copiously with water when eye exposures occur or 4% sodium 
ingestion of pyrethroids. Less commonly reported symptoms include bicarbonate. Vomiting should not be induced following ingestion exposures, 
tightness of the chest, paresthesia, palpitations, blurred  vision, and 

increased sweating. In serious cases, coarse muscular fasciculations 
but the mouth should be rinsed.  

(twitching), convulsions, and coma. 

 

 





95 

Annual Environmental Mitigation and Monitoring Report (EMMR) Form - Next Page 

Annex D: Environmental Mitigation and 

Monitoring Report (EMMR) Form 





 

 

 97 

 

KENYA PMI IRS 

ENVIRONMENTAL MITIGATION AND MONITORING REPORT (EMMR) 

ANNUAL REPORTING FORM AND CERTIFICATION 

Implementing Organization: 

Geographic location of USAID-funded activities: 

Period covered by this Reporting Form and Certification: 

Potential 

Negative Impact 

Mitigation 

Activities 

Status of 

Mitigation Activity 

List any Outstanding 

Issues related to 

Mitigation and corrective 

measures taken/planned 

Driver and/or community exposure, or 

environmental contamination due to 

improper transport of pesticide 

 

 

 

 

 

Driver training according to 

FAO recommendations 

Provision of appropriate equipment 

(reliable vehicle with side walls capable 

of negotiating rugged roads, tie-downs, 

packing materials, tarps, spill clean-up 

kit) 

Cautious driving while 

transporting chemicals 

Checking for and repairing leaks from 

spray equipment prior to transport 

In case of accident, completion of 

accident and corrective action report 

  

Environmental contamination due to 

improper siting or construction of storage 

and wash facilities 

 

 

Use site qualification checklist. Locate 

storage and wash facilities on high 

ground, above floodplains, away from 

sensitive receptors (water bodies, birds, 

bees, fish, children, etc.). Provide berms 

around pesticide storage if necessary. 

Use appropriate construction materials 
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List any Outstanding 

Potential Mitigation Status of Issues related to 

Negative Impact Activities Mitigation Activity Mitigation and corrective 

measures taken/planned 

as specified in FAO recommendations  

Storekeeper and/or community exposure or  Provision of secure storage facilities   
environmental contamination due to 

 Training of storekeepers, team leaders improper storage or pilferage  
and supervisors according to Storekeeper and/or community exposure or 

environmental contamination due to FAO recommendations 
improper storage or pilferage  

 Daily tracking of insecticide 

sachets/containers issued, used, and 

returned  

 Storage procedures according to PMI 

BMPs  

 Storekeepers trained not to issue 

pesticides for agricultural or any other 

unauthorized use 

Personnel handling OPs or carbamates  For all pesticides, all storage, spray, and   
experience cholinesterase inhibition (CI) due wash (SSW) personnel receive training 
to exposure. (Symptoms include tiredness, 

in recognizing effects of pesticide 
weakness, dizziness, nausea and blurred 

poisoning, remain alert to symptoms vision, headache, sweating, tearing, drooling, 

vomiting, tunnel vision, and twitching, amongst their co-workers and respond 
abdominal cramps, muscular tremors, appropriately. 
staggering gait) 

 PMI will evaluate various approaches to 

monitoring sprayer exposure to OP 

pesticides and will develop protocols, 

based on these evaluations, for a 

monitoring program. 

Acute effects of pesticide toxicity go  Employ CI testing as needed   
untreated (Symptoms include tiredness, 

weakness, dizziness, nausea, blurred vision,  Team leaders, storekeepers trained to 

headache, sweating, tearing, drooling, recognize symptoms and enforce 
vomiting, tunnel vision, twitching, abdominal 
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Potential 

Negative Impact 

Mitigation 

Activities 

Status of 

Mitigation Activity 

List any Outstanding 

Issues related to 

Mitigation and corrective 

measures taken/planned 

cramps, muscular tremors, staggering gait) 

 

 

 

 

 

treatment protocols. (e.g., medical 

referral) 

Ensure treatment medicines are 

available at District health centers.  

If skin itches after re-entrance into 

home, wash with soap and water, for 

eye irritation, flush eyes with water. 

For respiratory irritation, leave the 

home for fresh air.  

For ingestion, or if symptoms persist, 

contact program staff or go to nearest 

health facility. 

Exposure of SSW personnel and/or 

community during spray operations due to 

improper spray procedures 

Failure to realize/receive the benefits of IRS 

due to improper spray procedures 

 

 

 

 

 

Training of SSW personnel and health 

workers according to MOH and 

WHOPES recommendations 

Proper assembly and calibration of 

spray equipment 

Proper spray patterns 

Proper cleanup and equipment 

storage procedures 

Discipline SSW personnel who do not 

follow proper procedure in all aspects 

of operations (handling, spraying, 

hygiene, cleanup) 

  

SSW member or community exposure, or 
environmental contamination due to 

equipment or PPE issues 

 Use of sprayers manufactured 

and maintained according to 

WHOPES specifications 
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Potential 

Negative Impact 

Mitigation 

Activities 

Status of 

Mitigation Activity 

List any Outstanding 

Issues related to 

Mitigation and corrective 

measures taken/planned 

 

 

Proper assembly and calibration of 

spray equipment  

Procurement and proper use of PPE by 

all persons in contact with pesticides 

 Residential Exposure from 

contaminated household goods 

 

 

 

 

 

 

 

Training of spray operators to refuse to 

spray houses that are not properly 

prepared 

IEC Campaign, instruct residents to: 

Clear homes of mats or rugs, furniture, 

cooking implements and foodstuffs prior 

to spraying 

If furniture cannot be moved out of the 

home, then move it to the center of the 

room and cover with drop cloth 

Stay outside the home during spraying and

for two to four hours after spraying 

Move and keep (tie-up or cage) all animals 

outside the home during spraying, and for 

four hours after spraying 

Sweep up any insects killed from the 

spraying or any residual insecticide and 

drop waste in latrine pits 

  

 Failure to realize benefits of 

spraying due to post-spray 

behavior change 

 Train residents to continue using bed 

nets for protection against malaria, and 

to refrain from re-plastering or painting 

over the sprayed walls after spraying, 

re-plaster prior to spraying if necessary  
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Potential 

Negative Impact 

Mitigation 

Activities 

Status of 

Mitigation Activity 

List any Outstanding 

Issues related to 

Mitigation and corrective 

measures taken/planned 

 Staff and community exposure in 

vehicle used to transport spray 

team and/or pesticides 

 Frequent washing interior and exterior 

of program vehicles after pesticide 

transport using soap and water and PPE 

  

 SSW personnel exposure due to 

poor personal hygiene 

 Training and enforcement in good 

personal hygiene, daily washing of 

protective clothes and cleaning of 

equipment  

  

 Prohibition of eating, drinking and 

smoking during travel, work or 

before decontamination 

 Discipline SSW personnel that do not 

follow proper procedures in all aspects 

of operations (handling, spraying, 

hygiene, cleanup) 

 SSW personnel and/or 

community exposure due to poor 

waste management procedures 

 Procurement of barrels for progressive 

rinse, and wash-tubs for personal 

hygiene; close supervision of triple rinse 

and wash procedures: equipment 

labeled as District Health Office 

property to deter sale and domestic use 

in event of pilferage 

  

 Collection, counting, and comparing 

number of empty sachets/containers to 

disbursement records, collection of 

worn/torn gloves and masks 

 Shipment of all wastes to authorized 

incinerator, destruction witnessed 

by implementing partner and Ministry of 
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Potential 

Negative Impact 

Exposure of residents needing  

physical assistance during 

spray operations 

 

Fetal/Infant Exposure due to  

maternal exposure on spray team 
 

Fetal Exposure – Pregnant 

women in contact with pesticides 
 

List any Outstanding 

Mitigation Status of Issues related to 

Activities Mitigation Activity Mitigation and corrective 

measures taken/planned 

Health official 

Communities establish system to assist   

the elderly and disabled in removing self 

and goods from the household.  

Spray operators enforce removal of 

household goods  

Training of SSW teams.    

Pregnancy tests as eligibility criteria for 

SSW teams;  

Prohibition of breastfeeding women on 

SSW teams;  

 Education of women regarding risks 

of exposure  

 

 

 

Exposure of aged, infirm,  

pregnant women or fetus, due to 

inability to leave the home during 

spraying 

Pesticide contamination of water  

resources, (groundwater, rivers, 

streams, lakes) 

Completion of consent forms 

Prohibition of spraying in homes where   

seriously infirm or immobile persons, or 

pregnant women are living who cannot 

move outside the home and stay outside 

the home during, and 4 hours after 

spraying 

Do not store pesticides within 100   

meters of water resources. Do not 

spray any residences or establish triple 

rinse/wash facilities within 30 meters of 

water resources (other interventions 

should be implemented such as LLINs 

or wall lining) 
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Potential 

Negative Impact 

Mitigation 

Activities 

Status of 

Mitigation Activity 

List any Outstanding 

Issues related to 

Mitigation and corrective 

measures taken/planned 

 Do not dispose of any pesticides 

anywhere other than IRS triple rinse 

wash system 

 Loss of biodiversity due to 

pesticide contamination 

 Do not store pesticide within 100 m, 

nor spray or wash within 30 m sensitive 

areas or critical habitat (sensitive areas 

and critical habitats must be identified 

before activities commence) 

  

 Farm, aquaculture or apiary 

contamination 

 Train farmers, fish farmers and 

beekeepers in target areas to guard 

against contamination of 

agri/aquaculture or apiary equipment, 

and to ensure sweeping and disposal of 

floor residue and dead after IRS in pit 

latrines prior to storing equipment in 

home. 

  

 Train SSW workers on the dangers of 

pesticides to food, fish, birds, and bees 

 Spray operations have no/reduced 

impact on vector due to 

pesticide quality 

 

 

Collect insecticide samples and test to 

ensure quality control 

Supervise and monitor pesticide 

make-up procedures 

  

 Loss of efficacy of pesticides due 

to continuous or inappropriate 

use 

 Use pesticide rotation or mosaicking 

protocol to minimize development of 

resistance to insecticides. Avoid 

agricultural use of health-based 

  



 

104  

 

Potential 

Negative Impact 

Mitigation 

Activities 

Status of 

Mitigation Activity 

List any Outstanding 

Issues related to 

Mitigation and corrective 

measures taken/planned 

pesticides. 

 Vector develops resistance to 

insecticide used 

 Change pesticide used   

 SSW worker or community 

exposure, or environmental 

contamination due to negligence 

 Take disciplinary action against SSW 

workers that do not follow proper 

procedure in all aspects of operations 

(handling, spraying, hygiene, cleanup) up 

to and including discharge from duties 

  

 Community exposure, or 

environmental contamination 

post-campaign due to 

inadequate de-mobilization 

 Pesticide storage areas, spray 

equipment, overalls, PPE, wash 

equipment, etc. are cleaned with soap 

and water at end of campaign and are 

securely stored 

  

 Transfer any unused pesticide to district 

secured warehouse for disposal if 

expired, or use in subsequent spray 

round(s).  

 Community exposure due to 

residuals in vehicles used for 

pesticide transport 

 End-of-program 

cleaning/decontamination of 

exterior of vehicles 

interior and 
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Annex E: Environmental Mitigation and 

Monitoring Report (EMMR)  

Certification Form 

Environmental Mitigation and Monitoring Report (EMMR) Certification Form - Next Page 
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USAID/KENYA PMI IRS 

ENVIRONMENTAL MITIGATION AND MONITORING REPORT 

REPORTING FORM AND CERTIFICATION 

Certification 

 

I certify the completeness and the accuracy of the Environmental Mitigation and Monitoring 

Report Form for activities funded by USAID/_________ as described above and covered by 

PMI IRS SEA _______-______ for which I am responsible: 

  Effective Dates 

 

          

Signature     Date 

 

 

     

Print Name 

 

 

__________________________ 

Organization 

 

 

             

BELOW THIS LINE FOR USAID USE ONLY 

 

USAID/_________ Mission Clearance of EMMR Form and Certification: 

 

Agreement Officer's Technical Representative: __________________ Date: ____________ 

 

Mission Environmental Officer: ______________________________ Date: ____________ 
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	Executive Summary 
	This document has been prepared to serve as an amendment to the original environmental documentation for indoor residual spraying (IRS) in Kenya that was approved in 2008, as well as the first amendment conducted in 2011. The original 2008 environmental documentation covered the use of pyrethroids in Rachuonyo and Nandi North and South sub-counties, and was prepared in accordance with the USAID 22 Code of Federal Regulations (CFR) (216) regarding and governing the use and application of pesticides.  
	The subsequent 2011 amendment increased the pesticide choices available by including carbamate and organophosphate classes, and increased the geographic coverage within Nyanza Province, but did not include several islands now under contemplation for IRS. Hence this amendment has been prepared to allow expansion of the IRS program into the islands of Lake Victoria. 
	Therefore, the proposed action analyzed in this document is to allow for a continuation of the three-year IRS program within the Nyanza region using a rotational or mosaicking technique that includes the use of pyrethroids, carbamates or organophosphates, but not within 30 meters (m) of natural water bodies, wetlands or marshes, organic farming areas, or beekeeping areas. Villages within any national forests, parks, or preserved habitats will be evaluated against the particular restrictions in effect, and, 
	The following assessment draws heavily on both the 2008 Supplemental Environmental Assessment (SEA) and the 2011 Amendment (Amendment #1), as well as the Programmatic Environmental Assessment (PEA) for Integrated Vector Management, approved in September 2012 (http://www.pmi.gov/technical/irs/). 
	In 2013, IRS is targeted to be implemented in two counties -- Migori County (excluding Kuria East and Kuria West) and Homa Bay County (including Mfangano Island). PMI may consider expanding to additional areas over the next three years within the Nyanza region, and such expansion will be covered by this SEA amendment. If expansion does occur in other parts of the Nyanza region, then USAID Environmental Officers will be notified in writing prior to procurement of insecticides in order to document the extent 
	Every year, PMI and its implementing partner will continue to work closely with the Malaria Control Unit (MCU), formerly the Division of Malaria Control (DOMC) and referred to hereafter as MCU, when selecting insecticides, as resistance to pyrethroids has become an area of concern. 
	The overall intention of scoping the report for four years over large geographic areas, with multiple insecticide classes, is to provide flexibility to the overall approach so that the program can be responsive to potentially changing resistance, as well as the financial, logistical and socioeconomic 
	conditions that may occur during the implementation period, while maintaining solid environmental stewardship. 
	Homa Bay County has seven small islands, namely Mfangano, Ringiti, Takawiri, Ngothe, Remba, Sukuru and Migingo. These islands are located in Mbita and Suba sub-counties. Spraying of the islands requires additional mitigation measures which were not foreseen in the initial SEAs, especially concerning the insecticide transportation across the water and within the island to the operational sites, as well as storage and safe use in the islands. These mitigation measures should meet Kenya NEMA regulations and al
	PMI support for IRS in Kenya began in 2008. In 2008 and 2009, epidemic and endemic zones were covered. In 2010, there was a total shift to endemic zones with expansion to additional districts.  In 2011, an additional district was added, making it a total of four districts covered. All of the previous spray rounds up to 2012 used a pyrethroid class of insecticides, with one spray round per year. In 2013, Nyando sub-county in Kisumu County was dropped, and Mfangano Island added in Homa Bay County. All sub-cou
	From 2013, the MCU recommended an insecticide shift from pyrethroids to either carbamates or organophosphates, depending on which one is registered by the government of Kenya’s Pest Control Products Board (PCPB) and in accordance with the MCU Malaria Control Policy. A study carried out by Kenya Medical Research Institute (KEMRI)/ Center for Disease Control (CDC) to identify alternatives to pyrethroids found bendiocarb-Ficam (carbamate) to be the best non-pyrethroid in terms of its longevity and impact on in
	All PMI IRS operations in Kenya will be performed according to the following protocols and procedures: 
	1. Insecticides will be transported across the lake to the islands via ferry and/or boats in small quantities at a time, with the insecticides packaged in sealed barrels. After use, the transport vessel(s) will be decontaminated by cleaning with soap and water. 
	1. Insecticides will be transported across the lake to the islands via ferry and/or boats in small quantities at a time, with the insecticides packaged in sealed barrels. After use, the transport vessel(s) will be decontaminated by cleaning with soap and water. 
	1. Insecticides will be transported across the lake to the islands via ferry and/or boats in small quantities at a time, with the insecticides packaged in sealed barrels. After use, the transport vessel(s) will be decontaminated by cleaning with soap and water. 

	2. Impermeable tarpaulin will be placed on the floor of the boat/ferry so that in the event of spills inside the boat, the spills can be contained and easily cleaned. 
	2. Impermeable tarpaulin will be placed on the floor of the boat/ferry so that in the event of spills inside the boat, the spills can be contained and easily cleaned. 

	3. All insecticide materials and other contaminated wastes will be transported back to the mainland in sealed barrels to avoid contamination of the lake ecosystem, and should be treated using the same standards as insecticides.   
	3. All insecticide materials and other contaminated wastes will be transported back to the mainland in sealed barrels to avoid contamination of the lake ecosystem, and should be treated using the same standards as insecticides.   

	4. Spray personnel will be hired from within the island population so as to enhance project acceptance and ownership. 
	4. Spray personnel will be hired from within the island population so as to enhance project acceptance and ownership. 

	5. When a boat is hired for transportation of insecticide, it will be used for nothing other than this purpose, and no unauthorized passengers or unauthorized goods will be allowed on board.  
	5. When a boat is hired for transportation of insecticide, it will be used for nothing other than this purpose, and no unauthorized passengers or unauthorized goods will be allowed on board.  


	6. Strict measures outlined in the PMI Best Management Practices (BMP) manual, as well as those in the Environmental Monitoring and Mitigation Plan (EMMP) in Annex A, will be followed. 
	6. Strict measures outlined in the PMI Best Management Practices (BMP) manual, as well as those in the Environmental Monitoring and Mitigation Plan (EMMP) in Annex A, will be followed. 
	6. Strict measures outlined in the PMI Best Management Practices (BMP) manual, as well as those in the Environmental Monitoring and Mitigation Plan (EMMP) in Annex A, will be followed. 

	7. In the event that the insecticide shifts from pyrethroids to organophosphates, the cumulative effects of organophosphate exposure are stressed in training, and more emphasis is placed on the responsibility of team leaders and senior personnel to constantly monitor the appearance and behavior of their team members, and to recognize symptoms of organophosphate exposure. 
	7. In the event that the insecticide shifts from pyrethroids to organophosphates, the cumulative effects of organophosphate exposure are stressed in training, and more emphasis is placed on the responsibility of team leaders and senior personnel to constantly monitor the appearance and behavior of their team members, and to recognize symptoms of organophosphate exposure. 

	8. Pirimiphos-methyl formulations are supplied in plastic bottles, which may be used inappropriately after they are emptied of the formulation if not controlled carefully, and may cause harmful emissions if incinerated. Because of these potential problems, the following procedures and protocols have been established: 
	8. Pirimiphos-methyl formulations are supplied in plastic bottles, which may be used inappropriately after they are emptied of the formulation if not controlled carefully, and may cause harmful emissions if incinerated. Because of these potential problems, the following procedures and protocols have been established: 

	a. A triple rinse for the bottles has been incorporated into the pesticide make-up procedure, whereby the pesticide container is emptied into the spray tank and then three times it is partially filled with clean make-up water, capped, shaken, and emptied into the spray tank. This ensures that the pesticide container is thoroughly rinsed of pesticide three times, and is safe for handling and subsequent processing. The risk of exposure due to pesticide residue in the container is essentially eliminated; howev
	a. A triple rinse for the bottles has been incorporated into the pesticide make-up procedure, whereby the pesticide container is emptied into the spray tank and then three times it is partially filled with clean make-up water, capped, shaken, and emptied into the spray tank. This ensures that the pesticide container is thoroughly rinsed of pesticide three times, and is safe for handling and subsequent processing. The risk of exposure due to pesticide residue in the container is essentially eliminated; howev
	a. A triple rinse for the bottles has been incorporated into the pesticide make-up procedure, whereby the pesticide container is emptied into the spray tank and then three times it is partially filled with clean make-up water, capped, shaken, and emptied into the spray tank. This ensures that the pesticide container is thoroughly rinsed of pesticide three times, and is safe for handling and subsequent processing. The risk of exposure due to pesticide residue in the container is essentially eliminated; howev

	b. Containers are punctured multiple times to eliminate the ability to reuse the containers to hold potable liquids.  
	b. Containers are punctured multiple times to eliminate the ability to reuse the containers to hold potable liquids.  

	c. Recycling firms that turn plastic into usable non-consumable products will be established since this will avoid the release of many tons of carbon dioxide (CO2) and other potentially toxic emissions from the incineration of plastic. 
	c. Recycling firms that turn plastic into usable non-consumable products will be established since this will avoid the release of many tons of carbon dioxide (CO2) and other potentially toxic emissions from the incineration of plastic. 



	The above procedures do not change with the inclusion of islands for spraying, or for the use of different classes of authorized pesticides, with the following exceptions: (i) Follow strict accountability rules as per the BMP manual where each sachet/container is serialized and tracked from distribution to use to disposal; (ii) Soak pits need to be located on higher ground, away from the lake to avoid the potential negative impacts on the ground water and on the lake. 
	Therefore, the proposed actions analyzed in this document are: 
	1. Inclusion of islands that meet the eligibility criteria (85% threshold) in the PMI IRS program. 
	1. Inclusion of islands that meet the eligibility criteria (85% threshold) in the PMI IRS program. 
	1. Inclusion of islands that meet the eligibility criteria (85% threshold) in the PMI IRS program. 

	2. Implementation of the additional mitigation measures regarding the transportation of insecticides across the lake to the islands. 
	2. Implementation of the additional mitigation measures regarding the transportation of insecticides across the lake to the islands. 

	3. Continuation of IRS except within 30 m of sensitive ecosystems, including water resources, beekeeping areas, and core reserved habitat designated by the Kenyan government or international authorities. 
	3. Continuation of IRS except within 30 m of sensitive ecosystems, including water resources, beekeeping areas, and core reserved habitat designated by the Kenyan government or international authorities. 

	4. With specific approval from Kenya’s environmental authority, the National Environment Management Authority (NEMA), the judicious use of IRS within the buffer, but not core, areas of national parks, forests, or other regulated areas. 
	4. With specific approval from Kenya’s environmental authority, the National Environment Management Authority (NEMA), the judicious use of IRS within the buffer, but not core, areas of national parks, forests, or other regulated areas. 

	5. The continuation of IRS programming implementing a rotational or mosaicking technique using pyrethroids, carbamates or organophosphates where appropriate, based on pesticide resistance patterns throughout the country. 
	5. The continuation of IRS programming implementing a rotational or mosaicking technique using pyrethroids, carbamates or organophosphates where appropriate, based on pesticide resistance patterns throughout the country. 


	H2
	The following amendments are suggested for the Kenya Supplemental Environmental Assessment (SEA): 
	1.1 Principal Proposals 
	1.The Kenya Supplemental Environmental Assessment (2008), as amended in 2011 (amendment #1), isvalid for implementing PMI-supported Indoor Residual Spraying (IRS) in the Nyanza region ofKenya, using all World Health Organization (WHO) recommended pesticides in the pyrethroid,organophosphates and carbamate classes.
	2.The attached updated Environmental Mitigation and Monitoring Plan (EMMP) for Kenya (Annex A)provides detailed guidance on the performance of all activities associated with IRS. Through the useof this and other guidance, PMI has maintained an excellent record of success in executing IRSwithout substantial environmental or human health impact. During the PMI/USAID-funded IRS 2 inKenya project period January through November 2013, there have been no known or documentedcases of fish, bird, or bee kills, or aq
	3.It is proposed to allow spraying in the islands of Lake Victoria provided that a minimum threshold of85% of eligible structures may be sprayed, considering that spraying will take place only in eligiblestructures located at least 30 m away from sensitive ecosystems.
	4.If such authorization is received, PMI implementing partners will follow all protocols and procedurescontained within the attached EMMP in collaboration with County Health Management Teams(CHMTs), District Health Management Teams (DHMTs) and NEMA offices. Communityparticipation and supervision of IRS activities will be encouraged and promoted as well.
	5.To prevent development of vector resistance to the insecticides, beginning in 2013, IRS will shiftfrom using pyrethroids to another class of insecticides. All pesticides proposed for use must beregistered or otherwise approved for use in public health activity by a competent authority of theKenyan government.
	6.This SEA contains an updated Pesticides Procedures section, which, together with the also-includedSafe Use Action Plan, constitutes the elements of a Pesticide Evaluation Report and Safer UseAction Plan.
	Signature approval of this SEA will indicate acceptance of these proposals. Therefore, the following conditions will apply: 
	1.All islands in Lake Victoria meeting the minimum sprayable threshold of 85% coverage canbe sprayed.
	2.All World Health Organization Pesticide Evaluation Scheme (WHOPES)-recommended insecticidesregistered or otherwise approved by a competent Kenyan authority in the pyrethroid, carbamate,and organophosphate classes will be eligible for IRS in Kenya from 2013 through 2016 except incore ecosystems, and within 30 m of other sensitive areas.
	1. Kenya Supplemental Environmental Assessment Amendment 2013-2016
	3. Carefully supervised IRS will be allowed within the islands of Lake Victoria but not within 30 m distance from the lake shore and other sensitive ecosystems.  
	4. This SEA will comprise a free-standing document fulfilling the environmental documentation requirements of US 22 CFR 216 for PMI IRS in Kenya from 2013 through 2016 unless changes are made to the program that are not covered or anticipated in this assessment. 
	  
	APPROVAL OF ENVIRONMENTAL ACTION RECOMMENDED 
	2013 AMENDMENT TO THE SUPPLEMENTAL ENVIRONMENTAL ASSESSMENT FOR PRESIDENT’S MALARIA INITIATIVE—INDOOR RESIDUAL SPRAYING (IRS) FOR MALARIA CONTROL IN KENYA 
	The United States Agency for International Development (USAID), Bureau for Global Health (GHB) has determined that the proposed indoor residual spraying effort—as described in the 2008 Supplemental Environmental Assessment: Indoor Residual Spraying for Malaria Control in Kenya, and its 2011 and 2013 amendments—responds to the needs of the community and country as it relates to managing malaria in Kenya.  The GHB has also determined that the proposed effort conforms to the requirements established in 22 CFR 
	This document does not mandate the execution of the proposed IRS.  Rather, it documents the environmental planning and impact analysis executed by the IRS team in preparation for the proposed action. The design and standards of operation of the IRS program are established to avoid and reduce any potential impact from IRS activities. USAID has concluded that the proposed action, when executed as described in the Supplemental Environmental Assessment and the Programmatic Environmental Assessment, is consisten
	The proposed action in this SEA amendment 2013 is inclusion of the eligible islands of Lake Victoria in the IRS program, which were not sprayed before because of environmental and logistical challenges. Due to the need to protect the population in these areas from malaria, and given the successful record of PMI in implementing IRS without significant environmental consequences, it is proposed to allow IRS in these islands, using the strict protocols and procedures contained in the PMI Best Management Practi
	This SEA also seeks the continuation of mosaicking insecticide use to the three classes of insecticides (pyrethroids, carbamates, and organophosphates) based on the pesticide resistance data and registration status of the insecticide of choice in the country.  
	In consultation with NEMA, full implementation of the detailed procedures, guidelines and mitigation measures cited in the updated EMMP found in Annex A of this document will be executed. 
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	2. Background 
	2.1 President’s Malaria Initiative 
	The PMI was launched in June 2005 as a five-year, $1.2 billion initiative to rapidly scale up malaria prevention and treatment interventions and reduce malaria-related mortality by 50% in 19 high-burden countries in sub-Saharan Africa. The goal of the PMI is to achieve a 70% reduction in the burden of malaria by reaching 85% coverage of the most vulnerable groups—children under five years of age and pregnant women—with proven preventive and therapeutic interventions, including treatment with artemisinin-bas
	With passage of the 2008 Lantos-Hyde Act (H.R. 5501, 110th), funding for PMI was extended through Fiscal Year (FY) 2014, as part of the Global Health Initiative (GHI), which was announced by President Barack Obama in May 2009.  The GHI is a comprehensive effort to reduce the burden of disease and promote healthy communities and families around the world. In close consultation with the Ministry of Health ’s MCU and with participation from numerous national and international partners involved with malaria pre
	2.2 Program Objectives 
	The goal of PMI under the GHI is to reduce the burden of malaria (morbidity and mortality) by 70% compared to 2006/2007 levels in the initial PMI countries by 2015.  Under the IRS 2 in Kenya project, PMI/USAID targets to spray more than 85% of eligible structures in geographical areas targeted for IRS; these include Migori and Homa Bay counties.  Other PMI goals to be achieved in Kenya by 2015 include:  
	 > 90% of households with a pregnant woman and/or children <5 years of age will own at least one ITN.  
	 > 90% of households with a pregnant woman and/or children <5 years of age will own at least one ITN.  
	 > 90% of households with a pregnant woman and/or children <5 years of age will own at least one ITN.  

	 85% of children <5 years of age will have slept under an ITN the previous night.  
	 85% of children <5 years of age will have slept under an ITN the previous night.  

	 85% of pregnant women will have slept under an ITN the previous night.  
	 85% of pregnant women will have slept under an ITN the previous night.  

	 85% of pregnant women and children <5 years of age will have slept under an ITN the previous night or in a house that has been sprayed with IRS in the last 12 months. 
	 85% of pregnant women and children <5 years of age will have slept under an ITN the previous night or in a house that has been sprayed with IRS in the last 12 months. 

	 85% of government health facilities will have ACTs available for treatment of uncomplicated malaria.  
	 85% of government health facilities will have ACTs available for treatment of uncomplicated malaria.  


	2.3 History and Scope of IRS in Kenya 
	Malaria control activities were undertaken on a large scale in Kenya between 1955 and 1974 with the advent of dichloro-diphenyl-trichloroethane (DDT) as a residual insecticide and the new availability of a number of anti-malarial drugs such as chloroquine and pyrimethamine. In 1994, the Government of Kenya launched a five-year National Plan of Action for Malaria Control, whose main goal was to develop 
	an infrastructure that would ensure access to malaria prevention and curative services for those at risk, with the aim of substantially reducing illness and death. 
	Through 2010, the MCU’s IRS program targeted 16 highland, epidemic-prone districts in western Kenya. As ITN coverage has expanded throughout Kenya, malaria prevalence has fallen sharply, particularly in those highland districts that had been targeted for IRS activities. Both the Global Fund Round 4 malaria grant and PMI funded IRS campaigns in the highland districts, with PMI providing concentrated technical assistance and capacity-building.  
	With the 2009-2017 Kenya National Malaria Strategy, the MCU has phased out IRS in the highland, epidemic-prone districts and begun to focus on endemic districts, particularly those bordering the highlands. According to the national strategy, IRS should be implemented for at least three years while ITNs are scaled up to achieve universal coverage.  
	The PMI IRS program in Kenya started in June 2008, focusing on two highland districts (Nandi North and Nandi South) and one lowland area bordering the endemic areas (Rachuonyo Districts). The same areas were sprayed in 2009. 
	Beginning in May of 2010, the PMI-supported IRS program expanded to cover three lowland districts along Lake Victoria which border highland, epidemic-prone districts: Nyando; Migori; and Rachuonyo, which as noted above had been previously sprayed by PMI in 2008-09. The three districts were covered in 2011. 
	In 2012, PMI-supported IRS operations were expanded to a total of four lowland districts (Homa Bay was added). These districts are located in areas with some of the highest P. falciparum prevalence rates in the country. In 2013 Kenya was administratively split into 47 counties. While PMI has been the only partner supporting IRS up to 2012, and also in one county in 2013, the United Kingdom’s Department for International Development (DFID) proposed supporting one county in 2013.  
	The number of sprayed and targeted structures per location is provided in Table 1below: 
	Table 1: IRS Structures Sprayed per Sub-County/County in Kenya 
	Spray 
	Spray 
	Spray 
	Spray 
	Spray 
	Regions 
	Sub-Counties/ Counties in Target* 
	FY 08 
	FY 09 
	FY 10 
	FY 11 
	FY 12 

	Rift Valley - Nandi North (Nandi County) 
	Rift Valley - Nandi North (Nandi County) 
	 Nandi North, 
	Nandi Central 
	125,808 
	175,745 
	 
	 
	 

	Rift Valley - Nandi South (Nandi County) 
	Rift Valley - Nandi South (Nandi County) 
	Nandi East, Nandi South, Tinderet  
	118,568 
	192,716 
	 
	 
	 

	Nyanza - Rachuonyo (Homa Bay County) 
	Nyanza - Rachuonyo (Homa Bay County) 
	Rachuonyo North, Rachuonyo South 
	120,565 
	148,590 
	134,716 
	125,247 
	133,685 

	Nyanza -  Homa Bay (Homa Bay County) 
	Nyanza -  Homa Bay (Homa Bay County) 
	Homa Bay, Ndhiwa, Suba, Mbita 
	 
	 
	 
	 
	200,098 

	Nyanza - Greater (Migori County) 
	Nyanza - Greater (Migori County) 
	Migori 
	Awendo, Uriri, Nyatike, Migori, Rongo 
	 
	 
	231,994 
	230,977 
	189,634 

	Nyanza - Nyando (Kisumu County) 
	Nyanza - Nyando (Kisumu County) 
	 
	Muhoroni, Nyando, Nyakach 
	 
	 
	136,997 
	128,819 
	119817 

	Total 
	Total 
	 
	364,941 
	517,051 
	503,707 
	485,043 
	643,234 




	*Target structures in districts/sub-counties were arrived at using geographical reconnaissance. These endemic districts (sub-counties) reflect the administrative divisions as of 2009. In 2010, the original three districts were split into 10 districts, while the fourth 
	district sprayed in 2012 was split into three districts. As of 2013, Kenya was administratively split into 47 counties. The four districts sprayed in 2012 span parts of three different counties. Some sub-counties were dropped in 2013. 
	Through 2012, IRS was conducted on the mainland using pyrethroid insecticides. Pyrethroid resistance had been detected in An. gambiae s.s. in western Kenya, but this species had been significantly reduced by ITNs and until very recently was largely absent in the districts targeted for IRS. This species was most common in areas near the Ugandan border. As of late 2012, however, the range of An. gambiae s.s. was expanding eastward. Furthermore, pyrethroid resistance was observed in An. arabiensis in the distr
	With IRS efforts shifting away from the highlands, the MCU has moved to an epidemic surveillance and response system to detect rising cases of malaria and respond using a combination of targeted IRS and improved case management.  
	PMI and other donors provided support for surveillance and monitoring to document the effectiveness of IRS in areas with high ITN coverage after the 2008 and 2009 spray rounds. These initial surveys indicated a reduction in the incidence of parasitemia and the prevalence of parasitemia and anemia. However, more-recent national data from the 2010 Malaria Indicator Survey suggest that malaria prevalence in these areas remains high in spite of multiple interventions, including the scale-up of ITNs. While IRS i
	Insecticide resistance monitoring has been conducted in eight sites in western Kenya. As of 2010, moderate to high levels of resistance to DDT and pyrethroids were initially detected in An. gambiae s.s. in sites near the Uganda border. Observed resistance in this species has ranged from 38 to 67% for DDT, 72 to 84% for permethrin, and 37 to 58% for deltamethrin. However, An. gambiae was rare or even absent in sites along the lake shore, including the districts where PMI has been conducting IRS operations. I
	2.4 Malaria Burden in Kenya 
	With more than 70% of Kenya's population living in areas where malaria is transmitted, malaria is the leading cause of morbidity and mortality in Kenya. Malaria is responsible for approximately 30% of out-patient visits (requiring more than eight million out-patient treatments each year), and 19% of all hospital admissions. At least 14,000 children are hospitalized annually for malaria, and there are an estimated 34,000 deaths among children under five each year. Annually, an estimated six thousand 
	pregnant women suffer from malaria-associated anemia, and four thousand babies are born with low birth weight as a result of maternal anemia. Economically, it is estimated that 170 million working days are lost each year because of malaria illness (Kenya Malaria Indicator Survey 2010). 
	However, the distribution of malaria prevalence in Kenya is not uniform, due to geographical differences in altitude, rainfall and humidity. These geographical factors influence the transmission patterns, as they determine the vector densities and intensity of biting. The higher the ambient temperature, the shorter the sporogonic cycle of the parasite in the mosquito, hence the shorter the duration of the gonotrophic cycle and the more frequently a mosquito is able to transmit the disease. 
	The 47 counties are stratified into four malaria epidemiological zones, with diversity in malaria transmission and risk determined largely by altitude, rainfall patterns and temperature. The zone descriptions and populations at risk are: 
	Endemic zone: Of the 40 million people in Kenya, 29% live in a malaria endemic zone. Endemic zones include areas around Lake Victoria in western Kenya, where malaria transmission is high and intense throughout the year, with P. falciparum malaria prevalence between 20% and 40% (Malakooti et al. 1998). The MCU also includes in this zone the counties of the coastal region, even though the area has seen a recent decrease in malaria prevalence—it currently carries an estimated malaria risk classification of les
	Epidemic-prone zone: In the western highlands, malaria transmission is seasonal, with considerable year-to-year variation. These highlands are considered epidemic-prone areas, where temperature increases and rainfall variation can have a positive impact on vector breeding and malaria transmission. Approximately 20% of Kenyans live in these areas, which generally have a malaria prevalence level ranging from 1% to less than 5%, though some of these areas have a higher prevalence, between 10% and 20%. 
	Seasonal transmission zone: About 21% of the Kenyan population lives within the arid/semi-arid zones in the northern and southeastern parts of the country, which experiences short periods of malaria transmission during the rainy seasons (malaria prevalence of less than 5%). 
	Low-risk zone: In the central highlands of Kenya, where 30% of Kenyans live, there is little to no disease transmission. 
	Malaria Epidemiological Profile 
	The malaria situation in Kenya is changing. The country's endemicity map (Figure 1) was updated in 2009, and depicts the malaria transmission intensity for the entire country, with high transmission intensity in endemic zones highlighted by the dark shaded areas. 
	 
	Figure 1: Malaria Endemicity Map (2009) 
	Figure 1: Malaria Endemicity Map (2009) 
	Figure 1: Malaria Endemicity Map (2009) 
	Figure 1: Malaria Endemicity Map (2009) 



	3. Proposed Action and Alternatives 
	This section describes the alternatives for malaria control that were considered in the preparation of this report, including those that were accepted or rejected. Alternatives considered include the following: 
	1. Preferred action: Establish annual IRS campaigns that spray pesticides of the pyrethroid, carbamate, and organophosphate classes in high-risk districts and counties identified by the evaluation of criteria such as pesticide registration status in Kenya, malaria transmission rate, vector susceptibility, residual effect, appropriate home and wall structure, and ecological/human health impacts. 
	1. Preferred action: Establish annual IRS campaigns that spray pesticides of the pyrethroid, carbamate, and organophosphate classes in high-risk districts and counties identified by the evaluation of criteria such as pesticide registration status in Kenya, malaria transmission rate, vector susceptibility, residual effect, appropriate home and wall structure, and ecological/human health impacts. 
	1. Preferred action: Establish annual IRS campaigns that spray pesticides of the pyrethroid, carbamate, and organophosphate classes in high-risk districts and counties identified by the evaluation of criteria such as pesticide registration status in Kenya, malaria transmission rate, vector susceptibility, residual effect, appropriate home and wall structure, and ecological/human health impacts. 

	2. No action alternative: This action would discontinue PMI support for IRS activities in Kenya. 
	2. No action alternative: This action would discontinue PMI support for IRS activities in Kenya. 

	3. Spraying in alternative geographic regions: This alternative would use different criteria to select alternative districts and sectors to spray.  
	3. Spraying in alternative geographic regions: This alternative would use different criteria to select alternative districts and sectors to spray.  

	4. Using alternative pesticides: This alternative would consider pesticides other than those recommended by WHO. 
	4. Using alternative pesticides: This alternative would consider pesticides other than those recommended by WHO. 

	5. Alternative technologies: This alternative would consider methods other than IRS to achieve the stated goals of reduction in malaria mortality and morbidity. 
	5. Alternative technologies: This alternative would consider methods other than IRS to achieve the stated goals of reduction in malaria mortality and morbidity. 


	3.1 Description of Proposed Action 
	The choice of an IRS spray site is largely driven by the type of mosquito species, and malaria prevalence or transmission rate in the area, including whether it is an endemic or epidemic prone area. The WHO's Global Malaria Program's guidance indicates that IRS is appropriate in (1) unstable, epidemic-prone malaria transmission areas; (2) stable-endemic malaria areas with moderately intense but seasonal transmission; and (3) stable-hyper-endemic areas where very intense seasonal or perennial transmission oc
	Kenya is divided into four malaria eco-zones. These eco-zones are (1) stable malaria zone (holo-endemic and hyper-endemic); (2) seasonal malaria transmission zone (meso-endemic); (3) highland epidemic prone/unstable malaria transmission zone (hypo-endemic); and (4) low risk zone. 
	Holo-endemic and hyper-endemic malaria transmission occurs in most parts of the coast and Lake Victoria regions. In these areas, where malaria is stable, infections are more prevalent among children and pregnant women. 
	Meso-endemic malaria transmission occurs in many other parts of the country but manifestations appear seasonally. Epidemic malaria usually occurs in the highland areas, sometimes higher than 2,500 m above sea level, bordering endemic areas. There has been a series of such epidemics in Kenya's highland region, and considerable adult and child mortality due to malaria was reported in 1988, 1990, 1994, 1997, 1999 and 2002 (Ministry of Health Annual Reports). 
	Figure 2 shows that the highest burden of malaria remains in most parts of the coast and Lake Victoria regions historically classified as holo-endemic or hyper-endemic—regions which thus remain MCU’s target intervention sites. This is the rationale that was adopted in selecting additional spray locations that are located within the Nyanza area, which forms the largest part of the Lake Victoria region. 
	Most islands in Lake Victoria are inhabited by people who need protection against malaria as well. An assessment found that most of the structures on these islands are made of mabati (corrugated iron sheet) walls and are within 30 m distance from the lake shore, making them ineligible for spraying. Mfangano Island, which is one of the biggest islands, does qualify for spraying, since the percentage of eligible structures is more than 85%.  It has been proposed to be included for IRS beginning in 2013.  
	PMI is committed to using IRS as a vector control method in Kenya, in line with the MCU's Strategic Plan. The purpose of the IRS 2 in Kenya project is to implement a three-year IRS program in the Nyanza region, including Mfangano Island which has not been previously sprayed, as requested by the MCU as a key intervention to reduce malaria transmission, using a WHO-approved insecticide.  
	The proposed action excludes areas that are within 30 m of water bodies, wetlands or marshes; are near sensitive habitats such as organic farming areas and beekeeping areas; and are within national forests, parks or other protected areas (Figure 2). The Ministry of Health (MOH) will intensify other malaria control interventions, for example, the correct use of LLINs in the excluded areas.  
	  
	Figure 2: Map of Kenya Showing Protected Areas 

	  
	 Choice of Pesticide 3.1.1
	 Choice of Pesticide 3.1.1
	The insecticide class selected for each campaign of a PMI-supported IRS program depends on the following criteria:   
	3.1.1.1 Primary Criteria for Choosing Pesticides 
	 Approval by WHOPES 
	 Approval by WHOPES 
	 Approval by WHOPES 

	 Registration for public health use in Kenya 
	 Registration for public health use in Kenya 

	 Local vector susceptibility to the insecticide 
	 Local vector susceptibility to the insecticide 

	 Residual effect for a period longer than, or at least equal to, the average duration of the malaria transmission season in the targeted area 
	 Residual effect for a period longer than, or at least equal to, the average duration of the malaria transmission season in the targeted area 

	 Pesticide must be appropriate for use on the wall surfaces of the selected location 
	 Pesticide must be appropriate for use on the wall surfaces of the selected location 

	 Ecological impact 
	 Ecological impact 

	 Human health impact 
	 Human health impact 


	3.1.1.2 Secondary Selection Criteria:  
	Based on these primary factors above, a request for bids is tendered in accordance with the US and Kenya Procurement Act.  In evaluating the resulting bids, secondary criteria are considered, including: 
	 Product's safety, efficacy, quality and economic value, in line with the Pest Control Products Registration Regulations LN 46 and 109 of 1984  
	 Product's safety, efficacy, quality and economic value, in line with the Pest Control Products Registration Regulations LN 46 and 109 of 1984  
	 Product's safety, efficacy, quality and economic value, in line with the Pest Control Products Registration Regulations LN 46 and 109 of 1984  

	 Conformity of the summarized technical information summarized on the label with the Pest Control Products, Labeling, Advertising and Packaging Regulations  
	 Conformity of the summarized technical information summarized on the label with the Pest Control Products, Labeling, Advertising and Packaging Regulations  

	 Appropriate packaging for safety and standard delivery tools  
	 Appropriate packaging for safety and standard delivery tools  

	 Unit cost of insecticide 
	 Unit cost of insecticide 

	 Timely delivery of the insecticide to the preferred point of delivery  
	 Timely delivery of the insecticide to the preferred point of delivery  

	 Local representation of supplier in host country  
	 Local representation of supplier in host country  

	 Technical assistance with training and troubleshooting by supplier 
	 Technical assistance with training and troubleshooting by supplier 


	The insecticide of choice will be purchased using best procurement practices (competitive bidding and use of the above selection criteria outlined in bid documents). Should the economic and technical comparison between formulations be neutral (similar cost and vector susceptibility), then relative toxicity of formulations will be considered when making procurement decisions.  
	  
	3.1.1.3 Pesticide Chain of Custody 
	The supply chain of insecticide will be as follows: 
	Figure 3: Insecticide Supply Chain 
	Inventory of the insecticides will occur at all points of shipment. The insecticides will first be freighted to Jomo Kenyatta International Airport Nairobi, where the contractor's logistics team will verify that the quantities supplied tally with the request made as indicated in the packing list and invoice. The insecticide will then be transported directly to rented warehouses in the different counties where the spray operations will take place. During geographical reconnaissance and logistics assessments,
	 Preparations for Spray 3.1.2
	Prior to spraying, the contractor or implementing partner will: 
	 Ensure quality assurance for commodity procurement, to minimize risks to human health and the environment. This will include ensuring legitimate procurement sources and a verifiable chain of custody of commodities, as well as effective compliance inspections of IRS activities in the field. 
	 Ensure quality assurance for commodity procurement, to minimize risks to human health and the environment. This will include ensuring legitimate procurement sources and a verifiable chain of custody of commodities, as well as effective compliance inspections of IRS activities in the field. 
	 Ensure quality assurance for commodity procurement, to minimize risks to human health and the environment. This will include ensuring legitimate procurement sources and a verifiable chain of custody of commodities, as well as effective compliance inspections of IRS activities in the field. 

	 Conduct geographical reconnaissance and preliminary logistical assessment to quantify eligible household structures, target population, spray equipment, insecticide, and spray personnel. 
	 Conduct geographical reconnaissance and preliminary logistical assessment to quantify eligible household structures, target population, spray equipment, insecticide, and spray personnel. 

	 Identify suitable operational sites and facilities for pesticide storage and disposal of effluent waste (soak pits). 
	 Identify suitable operational sites and facilities for pesticide storage and disposal of effluent waste (soak pits). 

	 Construct and improve selected operational sites for spray round and temporary storage of IRS equipment and insecticide, and construct effluent waste disposal facilities as necessary. 
	 Construct and improve selected operational sites for spray round and temporary storage of IRS equipment and insecticide, and construct effluent waste disposal facilities as necessary. 

	 Procure, transport, and appropriately store all necessary spray and personnel protective equipment (PPE), insecticides, and consumables. Plan for effective field supervision of spray operations, and for adequate protection of spray operators and other handlers of pesticides. 
	 Procure, transport, and appropriately store all necessary spray and personnel protective equipment (PPE), insecticides, and consumables. Plan for effective field supervision of spray operations, and for adequate protection of spray operators and other handlers of pesticides. 

	 Enforce protection of fetuses and breastfeeding children against exposure to insecticides, by excluding pregnant women and breastfeeding mothers from direct handling of insecticides. Pregnancy tests will be conducted before every spray round. 
	 Enforce protection of fetuses and breastfeeding children against exposure to insecticides, by excluding pregnant women and breastfeeding mothers from direct handling of insecticides. Pregnancy tests will be conducted before every spray round. 

	 Promote acceptance of IRS in the targeted communities through advocacy, communication and social mobilization (ACSM) activities, by emphasizing the precautionary measures to be undertaken before, during and after spraying. Households have the opportunity to participate in IRS after being sensitized on benefits and risks. 
	 Promote acceptance of IRS in the targeted communities through advocacy, communication and social mobilization (ACSM) activities, by emphasizing the precautionary measures to be undertaken before, during and after spraying. Households have the opportunity to participate in IRS after being sensitized on benefits and risks. 

	 Identify sensitive ecosystems (water bodies, protected habitat, aqua-cultural activities, etc.) to avoid during IRS, as well as enforcing the best practices as per BMP. 
	 Identify sensitive ecosystems (water bodies, protected habitat, aqua-cultural activities, etc.) to avoid during IRS, as well as enforcing the best practices as per BMP. 

	 Train all spray personnel in various categories, including county/sub-county supervisors, site supervisors, team leaders, spray operators, PPE washers, mobilizers, health care workers, security guards, drivers and water vendors. Health workers are trained on the management of insecticide poisoning. Other stakeholders like NEMA who will be directly involved in the project will be trained as well. 
	 Train all spray personnel in various categories, including county/sub-county supervisors, site supervisors, team leaders, spray operators, PPE washers, mobilizers, health care workers, security guards, drivers and water vendors. Health workers are trained on the management of insecticide poisoning. Other stakeholders like NEMA who will be directly involved in the project will be trained as well. 

	 Implement the Environmental Mitigation and Monitoring Plan (EMMP) in Annex A of this SEA Amendment #2 throughout all processes. 
	 Implement the Environmental Mitigation and Monitoring Plan (EMMP) in Annex A of this SEA Amendment #2 throughout all processes. 


	 
	 
	3.2 No Project Alternative 
	IRS is a critical intervention among the other interventions in the control of malaria. IRS is a preventive approach to reduce the incidence of people succumbing to the malaria parasites, because it reduces the vector population drastically. A No Project scenario/alternative will mean that the status quo is maintained and the malaria situation will remain the same, or that there will be increasing rates of infections, transmissions, mortality and morbidity due to high intensity of the infected vectors. Ther
	3.3 Alternative IRS Geographical Sites Considered 
	In this SEA, regions that MCU entomological studies had found to be malaria endemic were considered, as were those areas that fit within the MCU's strategic plan. Areas where data did not reflect high prevalence of malaria were not considered for IRS as an intervention.  The malaria endemic region considered for IRS includes the entire Nyanza region including islands, but excludes special habitats such as wetlands, marshes, and areas within 30 m of water bodies, as well as areas of sensitive habitats such a
	3.4 Use of Alternative Insecticide(s) 
	For IRS to be implemented, a pesticide approved by WHOPES must be selected for use. WHOPES is the institution of the WHO that analyzes and recommends the pesticides that should be used in IRS based on their effectiveness, cost, and toxicity to human health and the environment. 
	WHOPES has approved the use of pesticides within the following four classes: pyrethroids, carbamates, organochlorines and organophosphates, from which PMI-sponsored IRS is confined (Table 7, page 34).  Use of non-WHO approved insecticides is not recommended. The proposed action for Kenya includes use of certain pyrethroids, carbamates, and organophosphates according to registration for use in public health activity by the PCPB. Use of DDT (organochlorine) for IRS is not permitted in Kenya because of its bio
	Since the advent of the spray operations in Kenya under PMI, pyrethroids have been the preferred insecticide class, but owing to the entomological studies which showed vectors’ resistance mainly in the western region, Kenya's PMI-supported IRS program will shift from pyrethroids to a different class registered by PCPB, beginning in 2013  
	 
	 
	3.5 Alternative Technologies 
	A full range of known, available technologies is continually considered for use by the stakeholders in the malaria prevention and control efforts. While IRS is expected to reduce the malaria prevalence burden in the targeted districts, heightened surveillance is needed to monitor progress. The specific focus of this PMI effort and the role that PMI plays in Kenya includes IRS. PMI will also conduct epidemiological surveillance and monitoring in endemic IRS districts at both the facility and community level 
	 
	4. Affected Environment—Nyanza Region, Kenya 
	This section describes the critical environment that may be adversely affected in the implementation of the IRS program (pesticide application) if adequate and necessary mitigation measures and monitoring are not put into place. The Nyanza area in general is discussed in this section; Greater Migori and Homa Bay—the counties of concern—are highlighted in greater detail. The Nyanza area overview is presented in this section because of the scope of the SEA, which intends to focus on the entire region to cater
	4.1 Overview of Nyanza Area 
	 Position and Size 4.1.1
	Nyanza is one of the eight administrative provinces in Kenya. It is located in the southwest part of Kenya around Lake Victoria. The province derives its name from a Bantu word which means a large mass of water. The Nyanza area is located between latitudes 0015'N and 0014.5'S, longitudes 35015'E and 340E. It is bordered by the counties of the western region to the north, the Rift Valley region to the east, and the Republics of Tanzania and Uganda to the south and west respectively. It has a surface area of 
	Figure 4: Map of Kenya Showing Nyanza Province 
	 Administrative and Political Units 4.1.2
	The Kenyan constitution promulgated on August 27, 2010 dissolved the former eight provinces in Kenya into 47 counties. The county governments became operational after the general election carried out on March 4th 2013. The Nyanza area is divided into six administrative counties, namely Kisii, Kisumu, Homa Bay, Siaya, and Migori; 32 constituencies; and 33 sub-counties (see Table 2 and Figure 5). 
	Table 2: Area of the Nyanza Region by County 
	County Area (km2) Population Census 2009 Area Under Water (km2) No. of Sub-counties Nyamira 912.5 598,252 N/A 3 Kisii 1,317.9 1,152,282 N/A 5 Migori 2,586.4 917,170 475 7 Homa Bay 3,154.7 963,794 1,555 6 Kisumu 2,009.5 968,909 455 6 Siaya 2,496.1 842,304 1,000 6 Totals 12,477.1 5,442,711 3,485 33 
	County Area (km2) Population Census 2009 Area Under Water (km2) No. of Sub-counties Nyamira 912.5 598,252 N/A 3 Kisii 1,317.9 1,152,282 N/A 5 Migori 2,586.4 917,170 475 7 Homa Bay 3,154.7 963,794 1,555 6 Kisumu 2,009.5 968,909 455 6 Siaya 2,496.1 842,304 1,000 6 Totals 12,477.1 5,442,711 3,485 33 
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	Figure 5: Map of Nyanza Region, Indicating County and Island Locations 
	Figure
	 Population 4.1.3
	According to the 2009 population census in Kenya, the Nyanza population is 5,442,711 and the region has a population density of 440/km2. 
	4.2 Physical Environment 
	 Climate 4.2.1
	The Nyanza area has a tropical humid climate.  
	Nyando sub-county altitude rises from 1,100 m along the Kano Plain to 1,800 m above sea level in the Nyabondo Plateau. The mean annual precipitation is between 600 and 1,630 mm. However, the rains are bimodal and exhibit wide variation in distribution.  
	Migori County altitude ranges from 1.145 to 1.800 m above sea level. The county has an inland equatorial climate, modified by the effects of altitude and nearness to Lake Victoria, both of which make the observed temperatures lower than is typical in equatorial climates. Rainfall in this area is less than in a tropical equatorial climate, as it is caused by the convergence of the westerlies and southeast winds, which causes intense downpours in the afternoons. 
	The recent climatic trends in Homa Bay are a combination of rising temperatures and variable rainfall. Temperature varies with altitude and proximity to the lake, and tends to increase towards the lowland with an average of 170 - 340 Celsius. Temperatures are highest between December and March, with the hottest weather in February and the coolest in April and November. There are regional differences in rainfall due to local air circulation: annual averages range between 700 and 1,800 mm, with first and seco
	 Rainfall Patterns In Nyanza 4.2.2
	In Kisumu County, altitude rises from 1,100 m along the Kano Plain to 1,800 m above sea level in Nyabondo Plateau. Mean annual precipitation lies between 600 and 1,630 mm. However, the rains are bimodal and exhibit wide variation in distribution.  
	In Migori County the rainfall received in the long rainy season is 60% reliable, and ranges from 250 to 1.000 mm; while 500-700 mm is received in the short rainy season. The long rains start in late February/March, while the short rains start as early as August or as late as November. Migori receives an annual rainfall ranging from 700 to 800 mm. The county receives varying amounts of rainfall.  
	The long rains are more reliable in the eastern parts of Homa Bay County, for example, in Oyugis Division and parts of Rangwe and in Migori County locations like Rongo and parts of Uriri and central Division.  The long rains are less consistent and most unreliable near the lake. The rainfall reliability declines towards the western parts of Homa Bay County, for example, in Ndhiwa, Mbita and Rangwe; and in Migori County in Nyatike and parts of Uriri and Central Division; this reduces the cropping period. 
	 Topography, Geology and Soils 4.2.3
	Most parts of the Nyanza area have deep red soils rich in organic matter, but some parts have clays, red loams and sandy soils. The following types of soils have been identified: vertisols, phenosols, gleysols, phaezems and combisols. The organic peat soils are important in brick-making, pottery and manufacture of tiles. The red volcanic soils support the growth of cash crops such as tea, coffee, pyrethrum, maize, beans, potatoes and bananas. 
	Kisumu County topography can be generally classified into three land formations: the Nandi Hills, the Nyabondo Plateau, and the Kano Plains, which are sandwiched between the hills. The Kano Plains comprise predominantly black cotton clay soils with moderate fertility and poor drainage. The rest of the county has sandy clay loam soils derived from igneous rocks. The soils and climatic conditions of the sub-county are ideal for sugarcane cultivation, especially in Muhoroni, Miwani, and parts of Nyando divisio
	The topography of Homa Bay County ranges from uplands of various levels to plains and alluvial valleys in the central and western parts. Steep topography is found along the shores of Lake Victoria, in Gwassi Hills, Gembe Hills and various other hills. The majority of the county is underlain by relatively acid parent rock, causing soils of low fertility, and only small areas with basaltic rock types with better soils. 
	4.3 Biological Environment 
	 Fresh Water Ecosystems and Wetlands 4.3.1
	4.3.1.1 Wetlands 
	Wetlands are defined as areas of land that are permanently or occasionally waterlogged with fresh, saline, brackish or marine waters including both natural and man-made areas that support characteristic biota. The wetland resources in the Nyanza region are defined to include floodplain and fringing emergent macrophytes often dominated by papyrus Cyprus papyrus. The definition of the wetlands also includes the shallow near-shore zone of the lake up to three meters deep. Some of the wetlands are: 
	 Yala Swamp (17,500 hectares (ha) of wetland, including Lake Kanyaboli, 1,050 ha; Lake Sare, 500 ha; and Lake Namboyo, 1 ha). 
	 Yala Swamp (17,500 hectares (ha) of wetland, including Lake Kanyaboli, 1,050 ha; Lake Sare, 500 ha; and Lake Namboyo, 1 ha). 
	 Yala Swamp (17,500 hectares (ha) of wetland, including Lake Kanyaboli, 1,050 ha; Lake Sare, 500 ha; and Lake Namboyo, 1 ha). 

	 The Nyando Swamp is situated at the mouth of the Nyando River at Nyakach Bay, extending back onto the Kano Plains. 
	 The Nyando Swamp is situated at the mouth of the Nyando River at Nyakach Bay, extending back onto the Kano Plains. 

	 The Sondu-Miriu Swamp occurs at the mouth of Sondu-Miriu River; together with the Nyando Swamp it occupies some 10,000 ha. 
	 The Sondu-Miriu Swamp occurs at the mouth of Sondu-Miriu River; together with the Nyando Swamp it occupies some 10,000 ha. 

	 Gucha Delta is also a deltaic swamp at the mouth of river Gucha-Migori. 
	 Gucha Delta is also a deltaic swamp at the mouth of river Gucha-Migori. 

	 Mogusi wetland is located at the mouth of river Mogusi close to Homa Bay town. 
	 Mogusi wetland is located at the mouth of river Mogusi close to Homa Bay town. 


	Other small wetlands, including seasonally flooded areas and permanent swamps, occur on the upper courses of rivers and their tributaries. 
	Ecological, Economic and Social Values of Wetlands 
	The wetlands provide the following goods and services: 
	 The emergent wetlands of the Lake Victoria ecosystem regulate the flow of water through their spongy underwater biomass, and in the process contribute to water conservation. 
	 The emergent wetlands of the Lake Victoria ecosystem regulate the flow of water through their spongy underwater biomass, and in the process contribute to water conservation. 
	 The emergent wetlands of the Lake Victoria ecosystem regulate the flow of water through their spongy underwater biomass, and in the process contribute to water conservation. 

	 The wetland strip retains incoming sediments and nutrients and thus buffers the lake from pollutants. 
	 The wetland strip retains incoming sediments and nutrients and thus buffers the lake from pollutants. 

	 Contribute to climate modification through evapotranspiration. 
	 Contribute to climate modification through evapotranspiration. 

	 Act as habitats of biodiversity including the rare Sitatunga (Tragelaphus spede), the shoe-bill, crown cranes and swamp warblers. 
	 Act as habitats of biodiversity including the rare Sitatunga (Tragelaphus spede), the shoe-bill, crown cranes and swamp warblers. 

	 Provide building material for thatch, mat-making and basket weaving, as well as wetland soils, and mineral products such as clay, bricks, ceramics, sand and salt. 
	 Provide building material for thatch, mat-making and basket weaving, as well as wetland soils, and mineral products such as clay, bricks, ceramics, sand and salt. 

	 Flood plain wetlands are often used for grazing livestock, especially during the dry seasons. 
	 Flood plain wetlands are often used for grazing livestock, especially during the dry seasons. 

	 Act as nursery and breeding areas for juvenile fishes such as tilapines. 
	 Act as nursery and breeding areas for juvenile fishes such as tilapines. 

	 Act as recreational and tourism areas (sport/hunting). 
	 Act as recreational and tourism areas (sport/hunting). 

	 Source of water supply to riparian communities. 
	 Source of water supply to riparian communities. 

	 Source of energy production in form of plant biomass. 
	 Source of energy production in form of plant biomass. 

	 Have religious and cultural significance attached to them in some parts of the area.  
	 Have religious and cultural significance attached to them in some parts of the area.  

	 Research and education support. 
	 Research and education support. 


	Fringing wetlands regulate the quality of water entering the lake and are critical habitats for fish and other aquatic organisms. Encroachment on wetlands via over-harvesting and burning of wetland vegetation, as well as conversion to changes in structure and composition of surface water, partly contribute to the water quality deterioration in Lake Victoria. 
	Sondu River Mouth Wetland 
	This wetland is at the mouth of Sondu-Miriu River and acts as a purification facility for pollutants in the Sondu-Miriu River. 
	Gucha-Migori River Mouth Wetland 
	This wetland is at the mouth of Gucha River and acts as a purification facility for the waters of the Gucha Migori River. 
	Yala Swamp Complex Basin 
	The Yala Swamp Complex Basin is a complex of wetlands in the delta of the Yala River, on the northeast shore of Lake Victoria. The site has three main components: the Yala swamp itself, currently approximately (c.) 6,500 ha after drainage of the eastern 20%; Lake Kanyaboli in the northeastern corner, a 3 m deep lake of c. 1,000 ha; and Lake Sare, the most southerly of several outlets of the Yala river into Lake Victoria, c. 5 m deep and 500 ha in area. Formerly the Yala river flowed through the eastern swam
	Victoria via a small gulf. The Yala flow is now diverted directly into the main swamp, and a silt-clay dike cuts off Lake Kanyaboli, which receives its water from the surrounding catchment and through back-seepage from the swamp. A culvert across the mouth of the Yala, some meters above the level of Lake Victoria, has cut off the gulf on the lake and, through back-flooding, created Lake Sare. Water in the main channels and lakes is well oxygenated, but oxygen levels in the stagnant parts of the swamp are lo
	Birdlife in Yala Swamp 
	The Yala swamp supports sizeable populations of Chloropeta gracilirostris (common in tall, undisturbed stands of fringing papyrus, especially at Lake Kanyaboli) and Laniarius mufumbiri. The near-threatened Gallinagomedia, a Palearctic migrant, probably also occurs. Because of its size and the generally good papyrus condition, the Yala swamp complex is an important site for East Africa's papyrus endemics. These include Chloropeta gracilirostris, Cisticola carruthersi, Bradypterus carpalis and Serinus koliens
	Table 3: Birds in Lake Victoria Basin 
	Species 
	Species 
	Species 
	Species 
	Species 
	Season 
	Year 
	Min 
	Max 
	Units 
	Quality 
	Criteria 

	Papyrus Gonolek (Laniarius mufumbiri) 
	Papyrus Gonolek (Laniarius mufumbiri) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A1, A3 

	Carruthers's Cisticola (Cisticola carruthersi) 
	Carruthers's Cisticola (Cisticola carruthersi) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A3 

	White-winged Scrub-warbler (Bradypterus carpalis) 
	White-winged Scrub-warbler (Bradypterus carpalis) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A3 

	Papyrus Yellow Warbler (Chloropeta gracilirostris) 
	Papyrus Yellow Warbler (Chloropeta gracilirostris) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A1, A3 

	Sharpe's Pied-babbler (Turdoides sharpei) 
	Sharpe's Pied-babbler (Turdoides sharpei) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A3 

	Red-chested Sunbird (Nectarinia erythrocerca) 
	Red-chested Sunbird (Nectarinia erythrocerca) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A3 

	Northern Brown-throated Weaver (Ploceus castanops) 
	Northern Brown-throated Weaver (Ploceus castanops) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A3 

	Papyrus Canary (Serinus koliensis) 
	Papyrus Canary (Serinus koliensis) 
	resident 
	1999 
	0 
	0 
	- 
	- 
	A3 




	 
	4.3.1.2 Rivers 
	Sondu Miriu River 
	The Sondu-Miriu River system, with a catchment area of 3,508 km2,, discharges into Lake Victoria directly from its Kenyan catchment area. It is an important trans-boundary river, partly due to its volumetric water contribution into Lake Victoria and partly as a conduit for carrying pollutants into the lake system. Nationally, the river is economically of significance, as it contributes to both domestic and industrial water supplies. It is a source of agricultural and livestock water. As a result of these ac
	The river originates from the western slopes of the Mau Escarpment and flows through a narrow gorge, penetrating the Odino Falls before entering the flood plains of Nyakwere, where it drains in to the Winam Gulf of Lake Victoria (Figure 6). 
	Figure 6: Sondu-Miriu River and Odino Falls 

	 
	 
	Gucha Migori River 
	The Gucha-Migori River system has a catchment area which spans over 6,600 km2. The river discharges into Lake Victoria from its Kenyan catchment area. Its trans-boundary importance lies in its volumetric water contribution into Lake Victoria and its activity as an agent for carrying pollutants into the lake. Nationally, the river system supports major farming activities as well as being important as a source of water for domestic and industrial water use. Due to the catchment-based development activities, t
	 Lakes 4.3.2
	4.3.2.1 Critical Biodiversity in the Nyanza Region 
	Amphibian Species 
	Among the amphibians, the only ones recorded in the Lake Victoria basin are the anurans (frogs and toads). Many amphibian species inhabit wetlands around water bodies (Table 4). Any negative impact on an aquatic system emanating from inshore must first affect amphibians before affecting the organisms in the 

	water, such as fish. Although largely overlooked, amphibians can therefore act as excellent indicators in assessing the biodiversity of an area (Heyer et al. 1994). Amphibians are probably the least studied vertebrate group in East Africa. However, amphibians are generally not a threatened species in Kenya. 
	water, such as fish. Although largely overlooked, amphibians can therefore act as excellent indicators in assessing the biodiversity of an area (Heyer et al. 1994). Amphibians are probably the least studied vertebrate group in East Africa. However, amphibians are generally not a threatened species in Kenya. 
	Table 4: Amphibians in the Nyanza Region 
	Species/Site 
	Species/Site 
	Species/Site 
	Species/Site 
	Species/Site 
	Lake Sare 
	Lake Kanyaboli 
	Lake Nyamboyo 
	River Yala 
	River Nzoia 
	Yala Swamp 

	Xenopus laevis 
	Xenopus laevis 
	X 
	X 
	X 
	X 
	X 
	- 

	Afrana angolensis 
	Afrana angolensis 
	X 
	X 
	- 
	- 
	- 
	X 

	Phrynobatrachus matalensis 
	Phrynobatrachus matalensis 
	- 
	- 
	- 
	- 
	- 
	X 

	Ptychadena chrysogaster 
	Ptychadena chrysogaster 
	- 
	- 
	- 
	X 
	X 
	- 

	Kassina Kenyaensis 
	Kassina Kenyaensis 
	- 
	- 
	- 
	- 
	- 
	X 

	Bufo latifrons 
	Bufo latifrons 
	- 
	- 
	- 
	- 
	- 
	X 




	 
	Reptile Species 
	Recent research indicates that there are no members of orders Rhynchocephalia and Amphisibaenia among the identified reptiles in the Lake Victoria basin. In addition, due to their cryptic nature and the fact that some are poisonous, reptiles have been less studied than mammals and birds, so lists of this taxon are not complete. Most reptiles are specialized and tend to show high specificity to certain habitats (Table 5), and are therefore important to include in any biodiversity analysis. Some reptiles, suc
	Table 5: Reptiles of the Lake Victoria Catchment 
	Species/Site 
	Species/Site 
	Species/Site 
	Species/Site 
	Species/Site 
	Lake Sare 
	Lake Kanyaboli 
	Lake Nyamboyo 
	River Yala 
	River  Nzoia 
	Yala Swamp 

	Cansus lichtensteinii 
	Cansus lichtensteinii 
	- 
	- 
	- 
	X 
	- 
	- 

	Crotopholpeltis degeni 
	Crotopholpeltis degeni 
	X 
	X 
	X 
	- 
	- 
	- 

	Grayia 
	Grayia 
	smythii 
	X 
	X 
	X 
	X 
	X 
	- 

	Grayia 
	Grayia 
	tholloni 
	X 
	X 
	X 
	X 
	X 
	- 

	Leptotyphlops 
	Leptotyphlops 
	conjuctus 
	- 
	- 
	- 
	- 
	- 
	X 

	Naj 
	Naj 
	a 
	melanoleuca 
	- 
	- 
	- 
	X 
	X 
	- 

	Naj 
	Naj 
	a 
	nigricollis 
	- 
	- 
	- 
	- 
	- 
	X 

	Philothamnua 
	Philothamnua 
	carinatus 
	- 
	- 
	- 
	- 
	- 
	X 

	Philothamnus heterolepridotus 
	Philothamnus heterolepridotus 
	- 
	- 
	- 
	X 
	- 
	X 

	Philothamnus 
	Philothamnus 
	niticlus 
	X 
	X 
	X 
	- 
	- 
	X 

	Philothamnus 
	Philothamnus 
	semivariegatus 
	X 
	X 
	X 
	- 
	- 
	X 

	Psammophis 
	Psammophis 
	mossambicus 
	- 
	- 
	- 
	- 
	- 
	X 

	Python 
	Python 
	sebae 
	- 
	- 
	- 
	- 
	- 
	X 




	Mammalian Species 
	Some mammals are terrestrial and others are arboreal (live in trees), while others are fossorial (live underground). Other mammals such as the otters, sitatunga and the hippopotamus are largely aquatic or use wetlands most of the time as a habitat or as feeding grounds. Traditional studies on mammals have mainly concentrated on the larger forms such as elephants, buffaloes and lions, down to the size of primates. Most of the said studies have documented the mammals of rangelands and forests and a few of the
	Avian Communities 
	Bird distribution is influenced by human activities, availability of food and seasonal variations. Bird species that are endemic to papyrus swamps include the vulnerable papyrus yellow warbler, Chloropeta gracilirostris; the endangered papyrus gonolek, Laniarius mufumbiri; the papyrus canary, Serinus koliensis; Carruther’s cisticola, Cisticola carruthersi; and the white-winged warbler, Bradypterus carpalis. 
	The dominant families observed in selected Lake Victoria wetlands include Sternidae (36.12%) and Scolopacidae (18.23%), with diversity indices of 0.71 and 0.64 respectively and a total of 49 bird species. The benthivores dominate Lake Simbi and the Kano plains, while the non-selective feeders are found in all areas but in smaller numbers; while in the Sondu-Miriu wetland omnivores dominate. In some other lake wetlands, piscivores dominate, especially in Aneko, River Tako, and Pengle, while the omnivores are
	The highest diversities and densities are in irrigation schemes in Kano. These are the main feeding grounds for aquatic fowl, most of which concentrate in the primary ponds. Gulls dominate in the main lake and in the interface zone, while hammercops, egrets and kingfishers are dominant in the inshore areas and the littoral fringes. 
	In the Sondu-Miriu wetland the most represented families are Ardeidae (46.82%), Threkiornidae (18.46%), and Sternidae (16.5%). It is evident that seasonal rainfall patterns affect prey availability by causing water levels to fluctuate in shallow-water habitats. Movement of the wading birds is a response to fluctuation in resources/food availability. Once temporary side pools dry out, the birds concentrate near the Sondu-Miriu river edge, while others move to rice fields at Kano and Nyamware, and others conc
	Floral Biodiversity 
	The Nyanza region is endowed with a variety of plant species that are used for medicine, firewood, construction, vegetables and other viable uses. These can be classified broadly into two main groups as terrestrial and aquatic plants. 
	Aquatic plants (macrophytes) are higher plants that grow in ecosystems whose formation has been dominated by water and whose processes and characteristics are largely controlled by water. The most common macrophytes include Ceratophyllum demersum, Najas horrida, Nymphaea lotus, Trapa natans, 
	Eichornia crassipes, Typha domingesis and Phragmites australis. Protection of aquatic vegetation is known to contribute to conservation of fish species diversity. 
	Globally macrophytes are being destroyed at an alarming rate, leading to loss of biodiversity. Degradation of the plant community is caused by the demand for land for agriculture and settlement. In the Nyanza region, the situation is worsened by the high rate of population growth and the system of open access to areas where these plants occur. Invasion and proliferation of the water hyacinth in the lake is also a threat to the endemic plants during succession. An example case is the disappearance of A. nilo
	Terrestrial plants, or embryophytes or metaphytes, are the most familiar subkingdom of green plants that form vegetation on earth. The embryophytes include hornworts, liverworts, mosses, ferns and their allies, gymnosperms, and flowering plants, but exclude the green algae.  
	Fisheries Resources 
	Fish species within the Lake Victoria basin consist of over 300 cichlid species and about 39 non-cichlid species inhabiting water bodies. These fish have been largely used for their food value, but recently the ornamental aspects have been gaining prominence. The haplochromine species have been collected and exported to the United States and Europe due to their bright colors. Some species are threatened with extinction. 
	Four alien tilapines (Oreochromis niloticus, Oreochromis esculentus, Oreochromis leucosticus, Oreochromis melanopleura and Tilapia zillii) were introduced into Lake Victoria in the late 1950s (Figure 7). 
	Figure 7: Fish Species in Lake Victoria and  River Sondu Include Labes, Clarias, and Tilapia 
	The species composition in Lake Victoria has drastically changed over time. The scientific community believes that fish stocks of the lake once consisted of over 500 species (Hest 1996). The changes in species composition are thought to be partly responsible for the disappearance of some of these species. Predation by the Nile perch and the use of the wrong fishing gears and methods are also thought to have contributed to the dramatic loss of fish biodiversity in Lake Victoria (Ochumba and Manyala, 1992). T
	Some of the native fishes, such as O. esculentus, have virtually disappeared from the main lake but remain in the little satellite lakes like Kayugi, which have large proportions of diatoms in their phytoplankton. Riverine native fishes such as labeo, bagrus, barbus and schilbe occur in Lake Victoria only in small populations close to the river inflows and outflows; but recent trends have shown that the population of omena has been declining. Because of this decline, the Government of Kenya imposed a fishin
	Potential Biodiversity at Risk from Spraying the Islands 
	Homa Bay County has seven small islands: Mfangano, Ringiti, Takawiri, Ngothe, Remba Sukuru and Migingo. These islands are found in Mbita and Suba sub-counties. Spraying of the islands requires additional mitigation measures which were not foreseen in the initial SEAs, especially concerning the insecticide transportation across the water and within the island to the operational sites, storage, and safe use on the islands which should meet Kenya NEMA regulations and United States Federal regulations governing
	Mfangano Island and Lake are a habitat for a large number of birds; various types of fish, reptiles, and crustaceans; the monitor lizard; and monkeys. Because of these sensitive ecosystems, spraying will not be carried out within the 30 m buffer zone. 
	On Mfangano Island, it was reported that beekeeping was not practiced, and none was spotted during field visit to the island.  
	4.4 Forests 
	Forests are critical in the conservation of water catchment areas and as natural habitats for wildlife, and as sources for building materials and fuel. Under the forest plantation program, Kenya had 132,300 ha of forest in both 2004 and 2005. In 2001, the area under the plantation program was 120,000 ha. Comparison between 2001 and 2005 show that the government effectively stopped further excision of new areas. 
	Kenya's forest cover is far below the world's recommended 10% of the land surface. It is estimated that gazetted forests cover about 3% of the total land surface (Republic of Kenya, 2002). Although forest resources provide incomes to the people, commercial over-exploitation has depleted the resources drastically.  The Nyanza region has pockets of forests, mainly on hills. For example, Gwasi Hill Forest 
	covers an area of about 12,000 ha. Other pockets include Ramogi Hill Forest and Lambwe Valley Forest among others. 
	Deforestation of forestlands and increased cultivation on steep slopes as a result of population pressure have exacerbated the soil erosion problem in the highland areas. Challenges that arise from this trend include lack of awareness of environmental management issues related to natural resource management. The average Kenyan household continues to use forest products such as firewood and charcoal as its main source of fuel. The government has, however, banned the exploitation of timber since 1999.  Nyando
	4.5 Socioeconomic Environment 
	The Nyanza area covers a wide range of ecological zones, ranging from forests through intensively cultivated areas down to rangelands and irrigated lowlands around the lake. The main agricultural enterprises are mostly of small scale, growing such crops as maize, rice, sugarcane, coffee, and tea; and include horticulture, dairy, ranching, and forestry. There are a number of major urban settlements and numerous upcoming and unplanned market centers in the region. Agro-based industries such as sugar and tea p
	The most important commercial agricultural activities in the region are sugarcane plantations (both small holder and larger plantations) and rice-growing. Rice-growing locations in the Nyanza area include the recently drained Yala Swamp, which totals to over 4,000 ha of rice fields, and the Ahero Irrigation scheme. Most of the rice-growing enterprises had collapsed during the1990s due to mismanagement, but these are being revived. 
	The soils and climatic conditions of the Nyando sub-county are ideal for sugarcane cultivation, especially in Muhoroni, Miwani, and parts of Nyando division, while the swampy areas along the Awach and Nyando rivers are appropriate for rice-growing. The Kano Plain with its black cotton soils is most suited for cotton production. The relatively high areas of Nandi Hills and Nyabondo Plateau provide a good environment for dairy and coffee production. 
	Homa Bay County is predominantly lower midland (LM1-LM5) agro ecologically, with pockets of upper midland (UM1-UM4) agro-ecological zones on the eastern edges of the county and on hilltops/slopes. The agro-ecological zones range from dry ones with only one cropping season near Lake Victoria, to wet ones with permanent cultivation possibilities in the eastern parts. The reason for these contrasts is the difference of temperature between the lake and the heated land, which causes daily winds (air circulation)
	fishing and fish mongering; farming; industrial business including fish processing and processing of byproducts; and trading in maize, sorghum, groundnuts, millet and potatoes. 
	In Migori County, fishing plays an important role in the lifestyles of communities, with fisheries being available in the rivers, including Sondu Miriu and the downstream part of the river (below the 20 m high Odino Falls, which occur in the “depleted zone”).  Fishing is much less important for people upstream of the Falls. Most fishing in the downstream area takes place during the flood season as fish migrate up river to spawn. Fish production provides an additional important source of food and income for 
	Migori County is classed as medium agricultural potential, Agro-Climatic Zone Ill, and contains concentrated agricultural activities, including food and cash crops and dairy farming. Also, coffee and tea farming is extensively practiced across the higher land. Cash crops in the higher land include sugarcane and tobacco, while dairy farming is practiced more in the lower land. There are no natural forests and vegetation within the county, since these have been cleared to pave the way for cultivation and sett
	Production of Fish in Lake Victoria 
	Table 6 below shows fish production in the Lake Victoria basin, in terms of quantity and value between 1985 and 2010. 
	Table 6: Total of Fish Landed and Value 1985-2010 
	Year 
	Year 
	Year 
	Year 
	Year 
	Metric 
	tons 
	Billions 
	of 
	Ksh 

	1985 
	1985 
	89,000 
	0.75 

	1989 
	1989 
	135,400 
	0.91 

	1990 
	1990 
	166,800 
	4.81 

	1997 
	1997 
	166,640 
	6.1 

	1998 
	1998 
	176,579 
	6.5 

	1999 
	1999 
	200,159 
	7.2 

	2000 
	2000 
	192,740 
	7.5 

	2001 
	2001 
	151,804 
	7.6 

	2002 
	2002 
	114,812 
	6.9 

	2003 
	2003 
	105,866 
	6.3 

	2004 
	2004 
	115,757 
	-- 

	2005 
	2005 
	124,625 
	-- 

	2006 
	2006 
	143,908 
	7.77 

	2007 
	2007 
	117,231 
	7.45 

	2008 
	2008 
	111,369 
	9.43 

	2009 
	2009 
	108,934 
	9.22 

	2010* 
	2010* 
	113,041 
	9.02 




	*Provisional  
	Beekeeping 
	Beekeeping is an upcoming farming enterprise in many counties of the Nyanza area. Creation of awareness in this sector has resulted in many farmers’ adopting modern beekeeping production technologies, such as Kenya top bar hives, langstroth hives, and protective clothing. Beekeeping is done on a small scale in Suba Sub-county in Homa Bay County and in the Uriri area of Migori County (Sibuoche and Rapogi). 
	4.6 Summary 
	Nyanza region in Kenya hosts Lake Victoria, which is home to various sensitive ecosystems including aquatic life. This lake is fed by various rivers and streams that traverse the areas targeted for spraying. Several islands are found in the lake, which are inhabited by human beings and have other ecosystems. The people living in these environments need to be protected from malaria as well.  PMI-sponsored IRS has a strong record of IRS execution without environmental degradation, and it is highly likely that
	 
	5. Pesticide Procedures 
	Title 22 of the United States Code of Federal Regulations, Part 216 (22 CFR 216) mandates the consideration of 12 factors when a project includes “assistance for the procurement or use, or both, of pesticides.”  As the PMI Kenya IRS program includes assistance in both of these aspects, it is subject to this regulation. This section therefore addresses each of the 12 factors for the IRS Malaria Control program in Kenya.  
	5.1 The United States Environmental Protection Agency’s Registration Status of the Requested Pesticide 
	Pesticides recommended by WHOPES and registered for IRS or a similar use in the United States and the host country government will be preferred in this IRS project. However, some of the pesticides on the WHOPES list are not registered with the United States Environmental Protection Agency, for economic reasons rather than technical ones. Because this is an economic issue rather than a technical one, US regulations permit the use of these insecticides, conditioned on the performance of the proper environment
	This SEA amendment, supported by the PMI Integrated Vector Management (IVM) Programmatic Environmental Assessment (PEA), and distributed to the Kenya NEMA and MOH, provides the notification and mitigation requirements of US regulations.  PMI/USAID is therefore empowered, upon approval of this SEA amendment and the receipt of formal authorization from a competent Kenya entity, to allow the use of all WHOPES-recommended pesticides in the pyrethroid, carbamate, and organophosphate classes under the Kenya IRS p
	5.2 The Basis for Selection of the Requested Pesticides 
	In addition to the above criteria, insecticide selection for any PMI-supported program is subject to international procurement requirements of the US Federal laws.  Requests to purchase public health insecticides used in IRS must be initiated at the class level, rather than for a particular insecticide (compound). The insecticide class to be used in IRS is selected each season based on a number of considerations. For IRS to be implemented, a pesticide approved by WHOPES must be selected for use. WHOPES is t
	 Primary Criteria for Choosing Pesticides 5.2.1
	Approval by the World Health Organization Pesticide Evaluation Scheme: Only insecticides approved by WHO can be used in IRS. Certain pesticides in the organophosphate, carbamate, pyrethroid and organochlorine classes are WHOPES-approved for use in IRS; thus, any can be used based on entomological studies and host country registration status. Table 7 shows the list of WHO-recommended pesticides.  
	Table 7: WHOPES Recommended Pesticides with Effective Duration 
	Insecticide compounds and formulations (1) 
	Insecticide compounds and formulations (1) 
	Insecticide compounds and formulations (1) 
	Insecticide compounds and formulations (1) 
	Insecticide compounds and formulations (1) 
	Class 
	group (2) 
	Dosage 2(ga.i./m) 
	Mode of action 
	Duration of effective ation (months) 

	DDTWP 
	DDTWP 
	OC 
	1-2 
	Contact 
	>6 

	Malathion WP 
	Malathion WP 
	OP 
	2 
	Contact 
	2-3 

	Fenitrothion 
	Fenitrothion 
	WP 
	OP 
	2 
	Contact 
	and 
	airborne 
	3-6 

	Pirimiphos-methyl 
	Pirimiphos-methyl 
	WP&EC 
	OP 
	1-2 
	Contact 
	and 
	airborne 
	2-3 

	Bendiocarb 
	Bendiocarb 
	WP 
	C 
	0.1 
	– 
	0.4 
	Contact 
	and 
	airborne 
	2-6 

	Propoxur 
	Propoxur 
	WP 
	C 
	1-2 
	Contact 
	and 
	airborne 
	3-6 

	Alpha-cypermethrin 
	Alpha-cypermethrin 
	WP&SC 
	PY 
	0.02-0.03 
	Contact 
	4-6 

	Bifenthrin 
	Bifenthrin 
	WP 
	PY 
	0.025-0.05 
	Contact 
	3-6 

	Cyfluthrin WP 
	Cyfluthrin WP 
	PY 
	0.02-0.05 
	Contact 
	3-6 

	Deltamethrin 
	Deltamethrin 
	WP, 
	WG 
	PY 
	0.02-0.025 
	Contact 
	3-6 

	Etofenprox 
	Etofenprox 
	WP 
	PY 
	0.1-0.3 
	Contact 
	3-6 

	Lambda-cyhalothrin 
	Lambda-cyhalothrin 
	WP, 
	CS 
	PY 
	0.02-0.03 
	Contact 
	3-6 




	(1) CS = Capsules Suspension; EC = Emulsifiable Concentrate; SC = Suspension Concentrate; WG = Water dispersible Granule; WP = Wettable Powder 
	(1) CS = Capsules Suspension; EC = Emulsifiable Concentrate; SC = Suspension Concentrate; WG = Water dispersible Granule; WP = Wettable Powder 
	(1) CS = Capsules Suspension; EC = Emulsifiable Concentrate; SC = Suspension Concentrate; WG = Water dispersible Granule; WP = Wettable Powder 
	(1) CS = Capsules Suspension; EC = Emulsifiable Concentrate; SC = Suspension Concentrate; WG = Water dispersible Granule; WP = Wettable Powder 
	(1) CS = Capsules Suspension; EC = Emulsifiable Concentrate; SC = Suspension Concentrate; WG = Water dispersible Granule; WP = Wettable Powder 

	(2) OC = Organochlorines; OP = Organophosphates; C = Carbamates; PY = Pyrethroids 
	(2) OC = Organochlorines; OP = Organophosphates; C = Carbamates; PY = Pyrethroids 




	 
	Registration for use in the country: Certain pyrethroids and organophosphates, and DDT (restricted), are registered for use in public health in Kenya by the PCPB per Table 8.  
	Table 8: IRS Pesticide Registration Status (PCPB 2013) 
	Registered insecticides for IRS in Kenya  
	Registered insecticides for IRS in Kenya  
	Registered insecticides for IRS in Kenya  
	Registered insecticides for IRS in Kenya  
	Registered insecticides for IRS in Kenya  

	Trade name & formulation 
	Trade name & formulation 
	Active Ingredients 
	Class 

	K-Othrine WG 
	K-Othrine WG 
	250 
	Deltamethrin 25% 
	PY 

	K-Othrine Wettable Powder (WP) 50 
	K-Othrine Wettable Powder (WP) 50 
	Deltamethrin 5.04% 
	PY 

	Icon 10 WP 
	Icon 10 WP 
	Lambda-cyhalothrin 
	10% 
	PY 

	Icon 10 CS 
	Icon 10 CS 
	Lambda-cyhalothrin 
	100g/L 
	PY 

	Fendona 6SC 
	Fendona 6SC 
	Alpha-cypermethrin 60g/L 
	PY 

	Fendona 50WP 
	Fendona 50WP 
	Alpha-cypermethrin 50g/kg 
	PY 

	Actellic 
	Actellic 
	Pirimiphos-methyl 500g/L 
	OP 

	DDT (Restricted use) 
	DDT (Restricted use) 
	Allowed for use in public health 
	OC 




	Residual effect for a period longer than, or at least equal to, the average duration of the malaria transmission season in the area:  According to WHO, all pyrethroids and carbamates listed are expected to have a similar duration of three to six months; however, the duration of effectiveness varies under different climatic conditions. For this reason, save for the reported cases of resistance in western Kenya, pyrethroids make the best choice during insecticide selection due to the longer residual effect. T
	Pesticide must be appropriate for use on the wall surfaces of the selected location: The targeted structures are mostly made of iron sheets (mabati) and mud, with grass-thatched roofs. Near major towns and commercial centers, cement-/brick-walled houses predominate. Mabati walled structures are predominant on the lakes shores and on the islands, and are not eligible for spraying (Figure 8). 
	Pyrethroids, carbamates and organophosphates are known to function well on mud- and cement-walled houses.  
	Figure 8: Rural Houses in Migori County and on Islands 
	Local vector susceptibility to the insecticide: If the MCU pursues IRS in the medium to long term, Kenya will need to develop and implement a resistance management program. Pyrethroid resistance has previously been detected in western Kenya, in the context of a small study of pyrethroid-treated nets and curtains (Kleinschmidt 2009; Malakooti 1998). As ITN coverage has expanded, there is evidence of increasing frequencies of the kdr allele—a marker of insecticide resistance—in natural mosquito populations (B
	Ecological impact: The PEA for IVM assessed the toxicity of IRS insecticides to non-target organisms, including mammals, birds, fish, bees, and “other aquatic” organisms, and has documented their ecological impact. Strict adherence to the BMPs and mitigation measures outlined in the EMMP minimizes the impact to the environment. More information on ecological impact of the proposed pesticides is found in Sections 5.5 and 5.7 below, as well as other sections of this document. 
	Human health impact: The PEA for IVM also assessed cancer and non-cancer risks associated with all WHOPES-approved insecticides by process (e.g., mixing insecticide, spraying, residing in sprayed house, etc.) and pathway (e.g., inhalation, dermal, ingestion, etc.), and cancer risks by process and pathway where available (mainly for DDT and select pyrethroids). In general, reference can be made to the PEA for IVM for more details on cancer risk. If organophosphates are used, then decisions on insecticide typ
	 Secondary Selection Criteria 5.2.2
	 Product’s safety, efficacy, quality and economic value in line with the Pest Control Products Registration Regulations LN 46 and 109 of 1984.  
	 Product’s safety, efficacy, quality and economic value in line with the Pest Control Products Registration Regulations LN 46 and 109 of 1984.  
	 Product’s safety, efficacy, quality and economic value in line with the Pest Control Products Registration Regulations LN 46 and 109 of 1984.  

	 Conformity of the summarized technical information summarized on the label to the Pest Control Products, Labeling, Advertising and Packaging Regulations.  
	 Conformity of the summarized technical information summarized on the label to the Pest Control Products, Labeling, Advertising and Packaging Regulations.  

	 Appropriate packaging for safety and standard delivery tools.  
	 Appropriate packaging for safety and standard delivery tools.  

	 Unit cost of insecticide. 
	 Unit cost of insecticide. 

	 Timely delivery of the insecticide to the preferred point of delivery.  
	 Timely delivery of the insecticide to the preferred point of delivery.  

	 Local representation of supplier in host country.  
	 Local representation of supplier in host country.  

	 Technical assistance with training and troubleshooting by supplier. 
	 Technical assistance with training and troubleshooting by supplier. 


	5.3 The Extent to Which the Proposed Pesticide Use Is Part of an Integrated Pest Management (IPM) Program 
	IPM is defined1 as: 
	1
	1
	1
	 
	http://www.ipm.ucdavis.edu/IPMPROJECT/about.html
	http://www.ipm.ucdavis.edu/IPMPROJECT/about.html

	 


	“...an ecosystem-based strategy that focuses on long-term prevention of pests or their damage through a combination of techniques such as biological control, habitat manipulation, modification of cultural practices, and use of [pest-] resistant varieties. Pesticides are used only after monitoring indicates they are needed according to established guidelines, and treatments are made with the goal of removing only the target organism. Pest control materials [pesticides] are selected and applied in a manner th
	IPM is often used in an agricultural context, but similar in nature is the concept of IVM, the major characteristics of which include: 
	 Methods based on knowledge of factors influencing local vector biology, disease transmission, and morbidity. 
	 Methods based on knowledge of factors influencing local vector biology, disease transmission, and morbidity. 
	 Methods based on knowledge of factors influencing local vector biology, disease transmission, and morbidity. 

	 Use of a range of interventions, often in combination and synergistically. 
	 Use of a range of interventions, often in combination and synergistically. 

	 Collaboration within the health sector and with other public and private sectors that impact vectors. 
	 Collaboration within the health sector and with other public and private sectors that impact vectors. 

	 A public health regulatory and legislative framework. 
	 A public health regulatory and legislative framework. 


	Use of IVM for the control of the malaria vector population is practiced using four primary interventions: ITNs, IRS, ACTs, and intermittent preventive treatment for pregnant women. Environmental management for malaria control is limited to some common-sense safeguards, such as limiting standing water, which can serve as a breeding ground for mosquitoes. Because of the life-cycle requirements and the adaptability shown by these vectors, these common-sense practices have not demonstrated large-scale effectiv
	The PMI strategy has been that IRS will be implemented as a component of IVM for malaria control, along with ITNs, preventative and curative drugs, and environmental management. PMI supports an evidence-based approach and will continue to review health management information systems and entomologic data to determine where best to deploy IRS. 
	5.4 The Proposed Method or Methods of Application, Including Availability of Appropriate Application and Safety Equipment 
	IRS involves spraying a liquid insecticide with long-lasting residual activity on indoor wall surfaces where mosquitoes usually rest. The pesticide then dries up and leaves a crystalline deposit on the sprayed surface. A lethal dose of the insecticide is absorbed when the mosquito rests on the surface, which kills the mosquito.  
	Pesticide will be applied using only pressurized spray equipment approved for the pesticide in use, by trained spray operators wearing gloves, overalls, hard hats with face shields, neck shields, and boots. All necessary PPE for this activity is supplied by PMI, and its use is supervised and enforced throughout the course of the campaign. Spray operators are trained in and use spray patterns that have proven effective for providing long-lasting toxicity toward the malaria vector mosquito.  
	The spray operators who implement IRS use Hudson compression sprayers to apply a measured amount of insecticide on the interior walls of houses and structures.  A water-soluble insecticide is added to the sprayer containing a pre-measured amount of water, the sprayer is pressurized, and the material is then applied.  After the day’s spraying is complete, spray operators clean the sprayer following PMI BMPs to guard against release and/or exposure, and following the manufacturer’s recommendations to ensure t
	5.5 Acute and Long-Term Toxicological Hazards Associated with the Proposed Use, and Measures Available to Minimize Such Hazards 
	The IVM PEA assessed the toxicity of WHO-recommended IRS insecticides to non-target organisms, including mammals, birds, fish, bees, and other aquatic organisms. A brief summary is given here for 
	each insecticide, with the pesticide class in parentheses. P is for insecticides in the pyrethroid class, C for carbamates, OP for organophosphates, and OC for organochlorines. The reader is referred to Annex E of the 2012 IVM PEA for greater detail about toxicity. Table 9 below provides information about the relative toxicity of the WHO-approved pesticides on various receptors. 
	Table 9: Pesticide Toxicity 
	IRS Insecticide 
	IRS Insecticide 
	IRS Insecticide 
	IRS Insecticide 
	IRS Insecticide 
	Mammal 
	Bird 
	Fish 
	Other Aquatic 
	Bee 
	Persistence 
	Bio accumulate 

	Alpha-cypermethrin (P) 
	Alpha-cypermethrin (P) 
	 
	 
	 
	 
	 
	 
	 

	Bendiocarb ( C) 
	Bendiocarb ( C) 
	 
	 
	 
	 
	 
	 
	 

	Bifenthrin (P) 
	Bifenthrin (P) 
	 
	 
	 
	 
	 
	 
	 

	Cyfluthrin (P) 
	Cyfluthrin (P) 
	 
	 
	 
	 
	 
	 
	 

	DDT (OC) 
	DDT (OC) 
	 
	 
	 
	 
	 
	 
	 

	Deltamethrin (P) 
	Deltamethrin (P) 
	 
	 
	 
	 
	 
	 
	 

	Etofenprox (P) 
	Etofenprox (P) 
	 
	 
	 
	 
	 
	 
	 

	Fenitrothion (OP) 
	Fenitrothion (OP) 
	 
	 
	 
	 
	 
	 
	 

	Lambda-cyhalothrin (P) 
	Lambda-cyhalothrin (P) 
	 
	 
	 
	 
	 
	 
	 

	Malathion (OP) 
	Malathion (OP) 
	 
	 
	 
	 
	 
	 
	 

	Pirimiphos-methyl (OP) 
	Pirimiphos-methyl (OP) 
	 
	 
	 
	 
	 
	 
	 

	Propoxur (C)  
	Propoxur (C)  
	 
	 
	 
	 
	 
	 
	 




	Key 
	Key 
	Key 
	Key 
	Key 

	High 
	High 
	Toxicity 
	 

	Medium 
	Medium 
	to 
	High 
	Toxicity 
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	 Hazards 5.5.1
	The two broad categories of hazard are release and exposure to humans and domestic animals, and release causing environmental damage. Release and exposure may occur at any point, from the production or importation of the pesticide through transportation, storage, distribution, pesticide make-up, spray application, clean-up, and final disposal, as well as post-spray due to improper spray deposition on household articles, or improper behavior of beneficiaries regarding sprayed surfaces. 
	In humans, both organophosphates and carbamates can produce cholinesterase depression if the proper protective measures are not used and exposure results. Cholinesterase inhibition results in overstimulation of the nervous system, with symptoms that include nausea, dizziness, and confusion, and respiratory paralysis and death at very high exposures (U.S. EPA 2000b). The two classes of insecticides differ in their impact on human health in that with carbamates, the cholinesterase inhibition is 
	temporary, and may dissipate in as little as 2-3 hours, providing the exposure is eliminated. With organophosphates, the inhibition is longer-lasting and cumulative, and thus more dangerous. 
	In the environment, most of the insecticides are highly toxic to fish and other aquatic organisms.  Similarly, apart from pirimiphos-methyl, all the approved insecticides are highly toxic to bees. In mammals, all the insecticides approved by WHO for IRS carry low-to-medium toxicity, with the exception of lambda cyhalothrin and propoxur, which are categorized as highly toxic to mammals. In avi-fauna, only propoxur is categorized as highly toxic, with the rest categorized as low-medium in toxicity.  
	Specific hazards include exposure during handling (transporting or spraying), environmental release through vehicular accidents during transportation, and the possibility of fire causing combustion of pesticides, in storage or in transportation. These hazards are discussed in more detail, along with the mitigation measures to be employed, in the EMMP (Annex A).  
	 Mitigation of Health Impacts 5.5.2
	Training for supervisors, spray team leaders, spray operators, washpersons, storekeepers/managers, and health officials includes recognition of the symptoms of poisoning, incident response elevation protocol, and, for the medical professionals, treatment protocols for each pesticide. Exposure treatment for the proposed carbamate-, organophosphate- and pyrethroid-based pesticides is detailed in Annexes B & C.   
	Specific measures to mitigate land transportation-related exposure will include: 
	 Training drivers before they transport insecticides from the customs warehouse or central storage facility to the local storage facility.  
	 Training drivers before they transport insecticides from the customs warehouse or central storage facility to the local storage facility.  
	 Training drivers before they transport insecticides from the customs warehouse or central storage facility to the local storage facility.  

	 Ensuring that drivers are thoroughly knowledgeable about the toxicity of insecticides, and that training includes opportunities for drivers to respond to scenarios related to the transport of specified insecticides. 
	 Ensuring that drivers are thoroughly knowledgeable about the toxicity of insecticides, and that training includes opportunities for drivers to respond to scenarios related to the transport of specified insecticides. 

	 Preventing pesticide contamination in vehicles rented for the project in order to avoid negative consequences when the vehicles are used for other purposes, such as food transport. To prevent pesticide runoff from vehicle washing, drivers are responsible for wiping the vehicle bed with a damp cloth before washing the exterior of the vehicle. Drivers will be provided with gloves to wear for cleaning the vehicle. All cloths used in wiping down the interior and bed of the vehicle will be washed at the soak p
	 Preventing pesticide contamination in vehicles rented for the project in order to avoid negative consequences when the vehicles are used for other purposes, such as food transport. To prevent pesticide runoff from vehicle washing, drivers are responsible for wiping the vehicle bed with a damp cloth before washing the exterior of the vehicle. Drivers will be provided with gloves to wear for cleaning the vehicle. All cloths used in wiping down the interior and bed of the vehicle will be washed at the soak p


	Other than transporters, storage area personnel, and spray teams, the people at risk of exposure are primarily the beneficiary population in the targeted communities. Acceptance of the pesticide and indeed of the IRS intervention among the targeted households is a primary external factor, and is critical for the overall safety of the program and environmental compliance. The ACSM program is the primary tool for gaining this acceptance. It is important that the targeted community and households are adequatel
	ACSM programs have been and continue to be implemented in targeted communities under the IRS operation. The campaign includes radio spots for mass media announcements and also direct 
	communication through mobilizers and through the spray operators themselves. Communities are mobilized by local governments and administrations.  Clear instructions are provided on what to do before and after the house is sprayed, including the removal of all foodstuffs and cooking utensils during spraying, barring of entry into the sprayed rooms for at least two hours, ventilation of the structure for an additional half hour, and preventing the re-entry of children and animals until the floors have been sw
	 Mitigation of Environmental Impacts 5.5.3
	Environmental impacts are mitigated through extensive training for all personnel and all aspects related to IRS. Potential impacts have been evaluated, and methods developed to eliminate or reduce these impacts. In particular, proper methods of pesticide storage, transportation, preparation and application and waste disposal are well-documented and enforced. 
	For more information on the risks of IRS and the measures for mitigation, refer to the EMMP (Annex A).  
	5.6 The Effectiveness of the Requested Pesticide for the Propose Use 
	Pesticides are selected for IRS based on technical efficacy and economic efficiency in the intended use, along with other extrinsic variables. Selection criteria have been expounded upon in Section 
	Pesticides are selected for IRS based on technical efficacy and economic efficiency in the intended use, along with other extrinsic variables. Selection criteria have been expounded upon in Section 
	5.2
	5.2

	. Knowledge of vector susceptibility is critical to planning and evaluating the effectiveness of the IRS program. It enables timely forward planning to (i) manage the development of the resistance and (ii) evaluate new or alternative insecticides for possible future introduction should a change of pesticide be required. Resistance testing is done to (i) establish a baseline susceptibility of the local vectors for future reference, (ii) monitor changes that occur as time progresses, (iii) identify the mechan

	Prior to each campaign, it is necessary to measure vector resistance in the target areas, to ensure that acceptable kill levels will be achieved. A resistance monitoring program has been established by PMI in collaboration with KEMRI/CDC, and the results from this ongoing program are the primary determinants of the choice of pesticide and other supplementary actions.  
	Pesticide efficacy is also affected by vector behavior, insecticide quality, and the residual action of the pesticide. The probability of vector-pesticide contact depends on whether the targeted vector feeds indoors (endophagic) and rests indoors (endophilic), as this increases the likelihood of the vector resting on the sprayed wall. The efficacy of the pesticide to kill may be compromised if the vector exits after feeding without resting on the wall, or if the vector feeds outdoors (exophagic) and rests o
	Vector resistance may differ in origin, intensity, type, and significance for vector/disease control in a given population. The evaluation of the significance of resistance to vector control should therefore consider the biochemical and genetic characteristics of the resistance, as well as the eco-epidemiology of the disease and operational characteristics.2, 3 Resistance also tends to be highly focal (i.e., limited to a definite area). It is therefore important to ascertain the spatial distribution of the 
	2 WHO. (1986) Resistance of vectors and reservoirs of disease to pesticides: tenth report of the WHO Expert Committee on Vector Biology and Control. World Health Organization, Geneva. 
	2 WHO. (1986) Resistance of vectors and reservoirs of disease to pesticides: tenth report of the WHO Expert Committee on Vector Biology and Control. World Health Organization, Geneva. 
	3 Brogdon, W.G. and McAllister, J.C. (1998) Insecticide Resistance and Vector Control. Emerging Infectious Diseases 4(4): 605-613. 
	4 WHO. (1998) Test procedures for insecticide resistance monitoring in malaria vectors, bio-efficacy and persistence of insecticides on treated surfaces. World Health Organization, Geneva, WHO/CDS/CPC/MAL/98.12 

	The residual efficacy of the pesticide being used for IRS is crucial to evaluating the implication of vector resistance. Generally, a positive correlation between observed vector resistance and a decline in pesticide efficacy is an important criterion in determining the need for a change of the pesticide in a local area. It is important that wall bioassays be carried out at specified intervals after the IRS operation in order to determine the period and level of residual activity in a given locality and the
	A third major factor affecting the effectiveness of the pesticides is their quality (specification). If the active ingredient, for example, is not up to the recommended specification and concentration, it may lead to under-dosage of deposited pesticide, which then contributes to intervention failure. Storage of pesticide for too long a time, or in extremely hot warehouses, can lead to breakdown of the active ingredient. Poor pesticide quality may present additional risks to the pesticide handlers and spray 
	5.7 Compatibility of the Proposed Pesticide with Target and Non-Target Ecosystems 
	The pesticides are compatible with the target environment (walls, ceilings, eaves) in that they dry on these surfaces, and are not released to receptors or the general environment to any great extent. The dried pesticide remains on the sprayed surfaces, and performs as designed, killing vector mosquitos that rest on the walls, and the exposure to non-target organisms and ecosystems is very limited. 
	The WHOPES-recommended pesticides are incompatible with the non-target ecosystems (humans, animals, and the environment), in that, if they are released to the environment in large quantities, they would have negative effects on land- and water-based flora and fauna.  However, the IRS implementation process is designed to ensure that to the maximum extent possible, pesticides are deliberately and 
	carefully applied to the walls and ceilings of dwellings, and do not come in contact with humans, animals, or the environment. IRS implementation is also planned to minimize and responsibly manage the liquid wastes through the reuse of leftover pesticides, the triple-rinsing of equipment, and the daily washing of PPE. Wherever possible, recycling is incorporated into the waste management plan, particularly in the case of plastic bottles used for pesticide containers. Where it is not feasible to recycle mate
	5.8 The Conditions under which the Pesticide is to be Used 
	Chapter 4 of this document provides a detailed account of the environmental conditions in Nyanza region in Kenya under which the pesticide is to be used. IRS is scheduled to be performed prior to the rainy season in each location to avoid logistical complications from the degradation of transportation infrastructure due to flooding and washout. 
	During IRS, particular attention will be paid to any sensitive areas identified in Chapter 4, including water bodies, schools, hospitals, any area where organic farming is practiced, or where beekeeping or natural bee habitats are established, etc. In addition, bird-nesting habitat will be protected, and all insecticides will be kept away from all water habitats and resources.  IRS will be prohibited within 30 m of sensitive ecosystems including the lake. Prior to spraying, the contractor will identify hous
	Wild animals including avi-fauna and bees are also not at a risk in relation to pesticide exposure because all the protected areas in Kenya are under the supervision of the Kenya Wildlife Service and Kenya Forest Service, and no human settlements are allowed in these areas. Since IRS targets only areas with high population and settlements, by default these protected areas are thus not eligible for IRS, which in effect translates to limited risk if any. 
	5.9 The Availability and Effectiveness of Other Pesticides or Non-Chemical Control Methods 
	This IRS program is limited to using those pesticides that are on the WHO list of recommended pesticides. WHO currently recommends 12 insecticides from four chemical classes for IRS, each with a specific dosage regime, duration of effectiveness, and safety rating.5  Each of these agents has been evaluated for effectiveness within the program, and continuing monitoring for resistance and 
	5  Najera JA, Zaim M (2002). Malaria vector control – Decision-making criteria and procedures for judicious use of insecticides. WHO, Geneva, WHO/CDS/ WHOPES/2002.5. (Document available at: www.who.int/ctd/whopes/docs/JudiciousUseRev.pdf) 
	5  Najera JA, Zaim M (2002). Malaria vector control – Decision-making criteria and procedures for judicious use of insecticides. WHO, Geneva, WHO/CDS/ WHOPES/2002.5. (Document available at: www.who.int/ctd/whopes/docs/JudiciousUseRev.pdf) 

	susceptibility will be employed to allow up-to-date decisions prior to each spray campaign. The goal of this SEA is to broaden the options for pesticide use to three approved pesticide classes to combat periodic development of resistance. 
	The recommended insecticides (Table 7) are effective for differing periods, generally categorized as 2-3 months, 3-6 or 4-6 months, and >6 months.  Within this range, the effective period depends on local circumstances, including dosage actually applied, wall type, climate (temperature and humidity), and resistance to that chemical in the mosquito population. 
	For IRS to be effective, the MCU must either use a chemical that lasts longer than the average malaria transmission season or conduct multiple rounds of spraying to achieve continuous control with a shorter-lived chemical.   
	Non-chemical means of malaria vector control are examined and discussed under section 5.3, IPM/IVM, but are generally not effective on a large scale. For example, while elimination of standing water breeding habitats is a logical and sensible concept, the malaria mosquitoes need only the smallest of aquatic habitats to successfully reproduce, and it is nearly impossible to eliminate all of these minute breeding habitats. However, wherever possible, non-chemical means will be employed in place of IRS. 
	5.10 The Requesting Country’s Ability to Regulate or Control the Distribution, Storage, Use, and Disposal of the Requested Pesticide 
	Compared to most countries where IRS is being implemented, Kenya has substantial capacity to prevent pilferage of insecticide in an IRS program, provided that the appropriate infrastructure and personnel for pesticide handling and storage are provided. The Pesticide Control Products Control Board (PCPB) is the body that ensures that all the pesticides that enter the country are registered. Through the Pesticide Control Act, only registered pesticides are allowed in the country. 
	All facilities used for storage, distribution and transportation of insecticide products should comply with relevant requirements of the Factory and Work Places Act, Pest Control and Product Act, Water Act, Agriculture Act, Fisheries Act, and the Kenya regulations on waste management including disposal of pesticides. To that end, the following sections and the EMMP describe the program approach and strategy for storage, distribution and transportation. 
	The insecticide to be procured shall meet the packaging, labeling and other requirements specified by the PCPB. This section of the SEA outlines and reviews the existing legislation, policies, and institutions, and identifies requirements, as well as gaps and conflicts in the relevant legal and institutional arrangements, that would hinder or guide the development of the project in line with the national laws applicable to the IRS program. 
	There are a number of laws significant to the implementation of this IRS program, as discussed below. 
	 Environmental Management and Coordination Act 5.10.1(EMCA 1999) 
	The enactment of EMCA 1999 was a milestone in promoting sustainable environmental management in the country. The Act provides for the harmonization of about 77 sectoral statutes, which address aspects of the environment and provides an institutional framework and procedures for management of the environment, including provisions for conflict resolution. 
	Section 3 of EMCA 1999 states that “Every person in Kenya is entitled to a clean and healthy environment and has the duty to safeguard and enhance the environment.” The Act is intended to ensure that human activities do not compromise the capacity of the resource base to meet the needs of the present generation as well as those of future generations (World Commission on Environment and Development, 1987) 
	This Act primarily remains the overarching piece of legislation that ensures the protection of the environment in Kenya. Environmental Impact Assessment and Audit Regulations 2003 is subsidiary legislation that operationalizes the EMCA 1999 on Environmental Impact Assessment (EIA) and Environmental Audit (EA). The EIA/EA regulations require that all projects listed in the second schedule for which pesticide application falls, must be subjected to an EIA. Therefore, preparation of this report is part of this
	EIA/EA regulation specifies that the analysis and approval of EIAs and EAs is to be conducted by NEMA. This article specifies that every project/investment must have an environmental impact assessment report before implementation. This document will thus be transmitted to NEMA prior to project implementation.  
	Under Sections 68 and 69, EMCA requires that all ongoing projects be subjected to annual environmental audits as further expounded in Regulation 35 (1) and (2) of Legal Notice 101 of June 2003. Part V of the Legal Notice 101 defines the focus and scope of Environmental Audit studies as including an appraisal of all the project activities, within the perspective of environmental regulatory frameworks, environmental health and safety measures, and sustainable use of natural resources. The IRS program will und
	Kenya also has waste disposal regulations that have been gazetted and now provide guidance on how to soundly dispose of different unique types of wastes including pesticides. The PMI IRS program uses the BMP guidelines to adhere to the regulations, while also conforming to the international agreements and treaties. 
	This regulation provides for sustainable management of water resources including prevention of water pollution and protection of water sources (lakes, rivers, streams, springs, wells and other water sources). 
	Under Water Quality Regulation 2006, it is an offence under Regulation No. 4 (2) for any person to throw or cause to flow into or near a water resource any liquid, solid or gaseous substance, or to deposit any such substance in or near it, as to cause pollution. Regulation No. 11 further makes it an offence for any person to discharge or apply any poison, toxic, noxious or obstructing matter, 
	radioactive waste or other pollutants, or permit the dumping or discharge of such matter, into the aquatic environment, unless such discharge, poison, toxic, noxious or obstructing matter, radioactive waste or pollutant complies with the standards for effluent discharge into the environment. Regulation No. 14 (1) requires every licensed person generating and discharging effluent into the environment to carry out daily effluent discharge quality and quantity monitoring, and to submit quarterly records of suc
	Waste Management Regulations 2006, Regulation 19 (1), requires every person who generates toxic or hazardous waste to treat or cause to be treated such hazardous waste. No person shall dispose of any pesticide or toxic substance other than at a designated site or plant approved by the Authority. NEMA accredited facilities/companies will be selected for IRS waste disposal. 
	 Water Act 2002 and Fisheries Protection Act (CAP 379) 5.10.2
	The Water Act and Fisheries Act come into play during the pesticide application because both of these act as a precaution against the pollution of water resources and fisheries through whichever means. The acts cite pollution of water and introduction of substances that threaten fisheries as offences. The Counties  of Migori and Homa Bay (including Mfangano) all lie along the shores of Lake Victoria and other major river basins which comprise fishing communities, hence the need to ensure that these natural 
	 Pest Control Products Act (CAP 346) 5.10.3
	The Pest Control and Product Act which was revised in 2012, provides guidelines for registration, export and import, including sale of pesticides, and is therefore an important act that the project must conform to in view of the fact that it intends to import the insecticide for use in IRS from other countries. 
	The Act specifies that: 
	 No person shall manufacture, package, store, display, distribute, use or advertise any pest control product except in accordance with conditions prescribed by regulations made under this Act. 
	 No person shall manufacture, package, store, display, distribute, use or advertise any pest control product except in accordance with conditions prescribed by regulations made under this Act. 
	 No person shall manufacture, package, store, display, distribute, use or advertise any pest control product except in accordance with conditions prescribed by regulations made under this Act. 

	 No person shall package, label or advertise any pest control product in a manner that is false, misleading or deceptive or is likely to create an erroneous impression regarding its character, value, quality, composition, merit or safety. 
	 No person shall package, label or advertise any pest control product in a manner that is false, misleading or deceptive or is likely to create an erroneous impression regarding its character, value, quality, composition, merit or safety. 

	 No person shall import into, or sell in, Kenya any pest control product unless that product has been registered, packaged and labeled in accordance with regulations made under this Act, and conforms to the standards specified in those regulations. 
	 No person shall import into, or sell in, Kenya any pest control product unless that product has been registered, packaged and labeled in accordance with regulations made under this Act, and conforms to the standards specified in those regulations. 


	 Institutions 5.10.4
	NEMA was established under the Environmental Management and Coordination Act (EMCA) No. 8 of 1999, as the principal instrument of government in the implementation of all policies relating to the environment.  It became operational on July1, 2002 following the merger of three government departments, namely: the National Environment Secretariat (NES), the Permanent Presidential Commission on Soil Conservation and Afforestation (PPCSCA), and the Department of Resource Surveys and Remote Sensing (DRSRS). Howeve
	5.11 The Provisions Made for Training of Users and Applicators 
	The effectiveness of the IRS program depends on the availability of adequately trained spraying personnel, well-maintained equipment, and competent supervision, as well as end-user acceptability and compliance. USAID has developed guidelines for IRS operations (“PMI IRS Best Management Practices”), and WHO provides a training manual, “Manual for Indoor Residual Spraying.”6 Other resources include the WHO-UNEP Manual on Sound Management of Pesticides and Diagnosis and Treatment of Pesticide Poisoning,7 USAID
	6 WHO (2002) Manual for Indoor Residual Spraying: Application of Residual Sprays for Vector Control (WHO/CDS/WHOPES/GCDPP/2000.3). 
	6 WHO (2002) Manual for Indoor Residual Spraying: Application of Residual Sprays for Vector Control (WHO/CDS/WHOPES/GCDPP/2000.3). 
	7 WHO-UNEP Sound Management of Pesticides and Diagnosis and Treatment of Pesticide Poisoning: A Resource Tool. World Health Organization, Geneva. 332 pages. Document also accessible at: 
	7 WHO-UNEP Sound Management of Pesticides and Diagnosis and Treatment of Pesticide Poisoning: A Resource Tool. World Health Organization, Geneva. 332 pages. Document also accessible at: 
	http://www.who.int/whopes/recommendations/IPCSPesticide_ok.pdf
	http://www.who.int/whopes/recommendations/IPCSPesticide_ok.pdf

	  

	8 These are usually health-related government staff within the targeted district (public health officers, nursing assistants, and community health workers). 

	PMI will support the training of spray operators and supervisors, and provide overall guidance and logistical support to the IRS operations in Kenya. The contractor will continue to provide technical support for environmental compliance, with a medium-term goal of building national capacity to progressively transfer responsibilities. Preparations will include the following: 
	 A training of trainers program, in which potential supervisors8  and team leaders are trained on all aspects of IRS operation. Areas of training shall include planning of IRS, household preparations, record-keeping/commodity tracking, community mobilization, rational/judicious use of insecticides including sprayer and PPE cleaning, staff management, and environmental aspects of IRS—including geographical reconnaissance, and data recording and analysis. 
	 A training of trainers program, in which potential supervisors8  and team leaders are trained on all aspects of IRS operation. Areas of training shall include planning of IRS, household preparations, record-keeping/commodity tracking, community mobilization, rational/judicious use of insecticides including sprayer and PPE cleaning, staff management, and environmental aspects of IRS—including geographical reconnaissance, and data recording and analysis. 
	 A training of trainers program, in which potential supervisors8  and team leaders are trained on all aspects of IRS operation. Areas of training shall include planning of IRS, household preparations, record-keeping/commodity tracking, community mobilization, rational/judicious use of insecticides including sprayer and PPE cleaning, staff management, and environmental aspects of IRS—including geographical reconnaissance, and data recording and analysis. 


	 The identification of temporary workers recruited from local areas and trained as spray operators and wash persons. New operators will receive five to seven days of training prior to the spray operations. Priority areas of training will include: 
	 The identification of temporary workers recruited from local areas and trained as spray operators and wash persons. New operators will receive five to seven days of training prior to the spray operations. Priority areas of training will include: 
	 The identification of temporary workers recruited from local areas and trained as spray operators and wash persons. New operators will receive five to seven days of training prior to the spray operations. Priority areas of training will include: 

	 How to properly mix the pesticide, including, for liquid organophosphate, triple-rinsing the pesticide container while filling the sprayer.  
	 How to properly mix the pesticide, including, for liquid organophosphate, triple-rinsing the pesticide container while filling the sprayer.  

	 Correct spraying (maintaining 35-55 psi pressure, spray nozzle at 45 cm from the sprayable surface, swath overlap, etc.). 
	 Correct spraying (maintaining 35-55 psi pressure, spray nozzle at 45 cm from the sprayable surface, swath overlap, etc.). 

	 The correct use of protective materials and related safety precautions.  
	 The correct use of protective materials and related safety precautions.  

	 Support to households on safety issues.  
	 Support to households on safety issues.  

	 Personal safety relating to the different pesticides used for IRS (carbamate and organophosphate-based pesticides, as well as the pyrethroids  which are currently in use). 
	 Personal safety relating to the different pesticides used for IRS (carbamate and organophosphate-based pesticides, as well as the pyrethroids  which are currently in use). 

	 Environmental safety in relation to pesticides, including management of the empty pesticide sachets/containers, disposal of any leftover pesticide, and proper clean-up equipment and techniques  
	 Environmental safety in relation to pesticides, including management of the empty pesticide sachets/containers, disposal of any leftover pesticide, and proper clean-up equipment and techniques  

	 The use of daily spray cards and data entry. 
	 The use of daily spray cards and data entry. 


	5.12 The Provisions Made for Monitoring the Use and Effectiveness of the Pesticide 
	Two kinds of measurements are needed to provide a complete understanding of the effectiveness of pesticide that is being used for IRS. The immediate (output) level relates to the efficacy of the pesticide, that is, the degree to which the pesticide is able to kill the targeted mosquito vectors, and involves direct entomological evaluations on pesticide contact bioassays and related pesticide resistance methodologies as recommended by WHO.9 The second broad level of measuring the effectiveness of the pestici
	9 WHO (1998) Test procedures for insecticide resistance monitoring in malaria vectors, bio-efficacy and persistence of insecticides on treated surfaces WHO/HQ, Geneva, World Health Organization, WHO/CDS/CPC/MAL/98.12 
	9 WHO (1998) Test procedures for insecticide resistance monitoring in malaria vectors, bio-efficacy and persistence of insecticides on treated surfaces WHO/HQ, Geneva, World Health Organization, WHO/CDS/CPC/MAL/98.12 

	Another key characteristic of pesticide effectiveness is the longevity of the treatment. This characteristic has important economic and health implications: the program must adjust its spray schedule to make sure that there is active pesticide on the walls of homes during critical breeding periods. Unfortunately, the guidance that is provided with regard to the effective period for each pesticide is very broad (e.g., 3-6 months), and the effective period is probably subject to complex environmental factors 
	However, pesticide manufacturers are well aware of the need for duration of effectiveness, and in some cases are reworking their formulations to provide greater longevity. This is the case for pirimiphos-methyl organophosphate, which has been formulated as a capsule suspension that may extend the effectiveness of the application out to six months. Because of the length of the malaria season in the Nyanza, this characteristic may be critical to the success of IRS.  
	 
	6. Environmental and Health Impacts 
	This section addresses the risks and hazards of the IRS program in Kenya.  
	6.1 Potential Positive Effects of the IRS Program 
	 Direct Positive Effects 6.1.1
	The direct positive impacts of the IRS program are the reduction in child and adult malaria morbidity and mortality that will result in a reduction in human suffering. In addition, economic losses due to absenteeism or inability to work will be reduced. Other positive impacts include reduced incidence of miscarriages, low birth weight, and malaria-induced adverse effects on fetal neurodevelopment; and reduced incidence of malaria-related childhood and maternal anemia, complications, and organ failure. There
	 Indirect Positive Effects 6.1.2
	The IRS program will also indirectly contribute to spurring the local economy in the following indirect ways: spray operators, washers, mobilizers, and supervisors will all receive a daily payment for their work, and vehicles will be hired at a cost for transporting the spray teams and for logistics purposes. There will also be capacity-building in the form of training of hundreds of staff associated with IRS operations and related aspects. All these will make people aware of other malaria control measures 
	6.2 Potential Adverse Impacts 
	Adverse impacts of IRS are those unintended effects of the project that can compromise the well-being of the environment and/or human health.   
	 Direct Potential Adverse Effects  6.2.1
	6.2.1.1 Contamination of Surface Watercourses and Underground Water 
	Spills in water bodies (surface) are a key concern in IRS: not only could this lead to contamination of water routinely used for domestic purposes, but pyrethroids and organophosphates are also categorized as toxic to fish and other aquatic organisms. Thus, the primary concern for IRS would be the possible release of insecticides into existing water bodies from accidental spills during the transport of pesticides especially to the islands, application of insecticides to walls, and clean-up of IRS equipment.
	Contamination of underground water resources is possible during the disposal of rinse water following daily progressive rinses on the ground, especially where the water table is high. However, the impacts of any such contamination are likely to be insignificant, because pyrethroids and organophosphates disintegrate/degrade very rapidly when exposed to sunlight and once in the soil. If wash areas and soak pits are properly constructed and used, liquid pesticide waste will be captured in the charcoal layer of
	It is possible to accidentally release insecticides into water bodies during the transportation and storage of pesticides, application of insecticides to walls, and clean-up of IRS. Transportation of insecticides across Lake Victoria to the islands raises a concern about the effects on the aquatic life in case of accidental spills. 
	The degree of toxicity of the four WHO-approved pesticide classes to birdlife, aquatic life, and to insects, especially bees, is well-documented and very important to remember, including the degree of persistence and bio-accumulation (Table 8). 
	6.2.1.2 Impacts on Bees 
	Beekeeping is an upcoming farming enterprise in many counties of the Nyanza area, thanks to the efforts of the local extension staff and a number of non-governmental organizations. Creation of awareness in this sector has resulted in many farmers’ adopting modern beekeeping production technologies such as Kenya top bar hives, langstroth hives and protective clothing. Demonstration apiaries have been set up in several counties. 
	It was reported that beekeeping is done on a small scale in Suba Sub-county in Homa Bay County and in the Uriri area of Migori County (Sibuoche and Rapogi), which are on the mainland. The said beehives are usually situated away from the residential houses. On Mfangano Island, it was reported that beekeeping was not practiced, and none was spotted during a field visit to the island in June 2013.  
	Spraying in areas where bees are in existence can lead to the death of the bees, which are mostly vulnerable to all WHO-recommended pesticides. The hives in the Nyanza region are generally, though not exclusively, located far away from the sprayed houses, thereby minimizing interaction of the bees with the pesticide. Although organophosphates are less toxic to the bees, the risks must be mitigated at all times and therefore the project will make conscientious efforts to identify locations where beehives are
	6.3 Indirect Adverse Effects 
	On IRS program completion, USAID will be providing the Sub-County/County Health Office with Hudson compression sprayers, unused chemicals, and used boots. Upon completion of this program, USAID will no longer supervise the use of this capital, which will be handed over to MCU. This action also temporarily, and in a minor way, increases the total pesticide load on the environment. However, both pyrethroids and organophosphates break down quickly in sunlight and water, and the amount used in IRS is miniscule 
	 Summary of Toxicity of Pesticides to Avifauna, Aquatic Life, 6.3.1Mammals and Insects by Class 
	6.3.1.1 Pyrethroids 
	 All pyrethroids are highly toxic to bees and highly toxic to fish and other aquatic organisms, except deltamethrin, which has low toxicity for other aquatic organisms.10 
	 All pyrethroids are highly toxic to bees and highly toxic to fish and other aquatic organisms, except deltamethrin, which has low toxicity for other aquatic organisms.10 
	 All pyrethroids are highly toxic to bees and highly toxic to fish and other aquatic organisms, except deltamethrin, which has low toxicity for other aquatic organisms.10 

	 Birds, if exposed, are most affected by bifenthrin (low to medium toxicity). All other pyrethroids have very low toxicity for birds. 
	 Birds, if exposed, are most affected by bifenthrin (low to medium toxicity). All other pyrethroids have very low toxicity for birds. 

	 In the pyrethroid class, only lambda cyhalothrin is highly toxic to mammals. Alpha-cypermethrin and etofenprox have very low toxicity for mammals, while bifenthrin, cyfluthrin and deltamethrin have low to medium toxicity. 
	 In the pyrethroid class, only lambda cyhalothrin is highly toxic to mammals. Alpha-cypermethrin and etofenprox have very low toxicity for mammals, while bifenthrin, cyfluthrin and deltamethrin have low to medium toxicity. 

	 In terms of persistency in the environment, only cyfluthrin has more characteristics of persistency.  The rest of the pyrethroids have low to medium persistence.  
	 In terms of persistency in the environment, only cyfluthrin has more characteristics of persistency.  The rest of the pyrethroids have low to medium persistence.  

	 Bifenthrin does not accumulate in the environment. Potential for bio-accumulation in aquatic organisms for deltamethrin and cyfluthrin is relatively low, while for lambda-cyhalothrin it is medium and for alpha-cypermethrin it is high. 
	 Bifenthrin does not accumulate in the environment. Potential for bio-accumulation in aquatic organisms for deltamethrin and cyfluthrin is relatively low, while for lambda-cyhalothrin it is medium and for alpha-cypermethrin it is high. 


	6.3.1.2 Carbamates (Bendiocarb and Propoxur) 
	 Carbamates are highly toxic to bees. 
	 Carbamates are highly toxic to bees. 
	 Carbamates are highly toxic to bees. 

	 Propoxur is also highly toxic to mammals and birds and to aquatic organisms. Acute symptoms of propoxur poisoning in birds include eye tearing, salivation, muscle incoordination, diarrhea, and trembling. Depending on the type of bird, poisoning signs can appear within 5 minutes of exposure, with deaths occurring between 5 and 45 minutes, or overnight. On the other hand this insecticide has very low toxic effects on fish. 
	 Propoxur is also highly toxic to mammals and birds and to aquatic organisms. Acute symptoms of propoxur poisoning in birds include eye tearing, salivation, muscle incoordination, diarrhea, and trembling. Depending on the type of bird, poisoning signs can appear within 5 minutes of exposure, with deaths occurring between 5 and 45 minutes, or overnight. On the other hand this insecticide has very low toxic effects on fish. 

	 Bendiocarb has low to medium toxicity for mammals, birds and other aquatic organisms. 
	 Bendiocarb has low to medium toxicity for mammals, birds and other aquatic organisms. 

	 In general, both carbamates have low to medium indications for persistency in the environment and bioaccumulation in organisms. 
	 In general, both carbamates have low to medium indications for persistency in the environment and bioaccumulation in organisms. 


	6.3.1.3 Organophosphates 
	 Organophosphates (OPs) have different characteristics and impacts on different organisms depending on the type of insecticide. However, all three WHO-approved OPs have the potential to cause cholinesterase depression in humans and other organisms, and skin contact with these pesticides must be strictly avoided, especially by spray personnel. All spray personnel should be trained to recognize the symptoms of cholinesterase depression, and know the protocol for obtaining medical assistance.  
	 Organophosphates (OPs) have different characteristics and impacts on different organisms depending on the type of insecticide. However, all three WHO-approved OPs have the potential to cause cholinesterase depression in humans and other organisms, and skin contact with these pesticides must be strictly avoided, especially by spray personnel. All spray personnel should be trained to recognize the symptoms of cholinesterase depression, and know the protocol for obtaining medical assistance.  
	 Organophosphates (OPs) have different characteristics and impacts on different organisms depending on the type of insecticide. However, all three WHO-approved OPs have the potential to cause cholinesterase depression in humans and other organisms, and skin contact with these pesticides must be strictly avoided, especially by spray personnel. All spray personnel should be trained to recognize the symptoms of cholinesterase depression, and know the protocol for obtaining medical assistance.  


	10 USAID’s IVM PEA. 
	10 USAID’s IVM PEA. 
	 Fenitrothion has low toxicity for mammals and fish and is not persistent in the environment. However, it is highly toxic to bees, birds and other aquatic organisms, like crustaceans and aquatic insects, and has a medium toxicity for aquatic worms. It has moderate to medium potential to bio accumulate in organisms. 
	 Fenitrothion has low toxicity for mammals and fish and is not persistent in the environment. However, it is highly toxic to bees, birds and other aquatic organisms, like crustaceans and aquatic insects, and has a medium toxicity for aquatic worms. It has moderate to medium potential to bio accumulate in organisms. 

	 Malathion is highly toxic only to bees. It has very low impacts on fish and other aquatic organisms, and very low potential to bio accumulate in organisms and persist in the environment. Its impact on mammals and birds is of low to medium toxicity. 
	 Malathion is highly toxic only to bees. It has very low impacts on fish and other aquatic organisms, and very low potential to bio accumulate in organisms and persist in the environment. Its impact on mammals and birds is of low to medium toxicity. 

	 Pirimiphos-methyl is highly toxic to fish and other aquatic organisms and has a high potential to persist in the environment. It has low to medium toxic effects on mammals and bees. It does not bio accumulate in organisms. 
	 Pirimiphos-methyl is highly toxic to fish and other aquatic organisms and has a high potential to persist in the environment. It has low to medium toxic effects on mammals and bees. It does not bio accumulate in organisms. 


	6.4 Human Exposure Risks/Impacts 
	Exposure risks of all WHO-approved pesticides in relation to cancer and with respect to exposure dosage, Hazard Quotient, and the Life Time Average Daily Dose are presented in the IVM PEA 2012. The exposure risk to cancer and non-cancer endpoints is presented at different stages of the pesticide application including mixing, spraying, post-spraying, dermal risk, etc. It is important to note that the included risk numbers are with no personal protective gear. 
	 Inhalation Exposure and Risk during Mixing  6.4.1
	 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have carcinogenic properties once threshold levels are exceeded.  
	 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have carcinogenic properties once threshold levels are exceeded.  
	 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have carcinogenic properties once threshold levels are exceeded.  


	 Dermal Exposure and Risk during Mixing  6.4.2
	 On the WHOPES list of insecticides to be used in IRS, only three (DDT, etofenprox (pyrethroid) and propoxur (carbamate)) have been determined to be carcinogenic, at dermal exposure levels of  8E-07 mg/kg-day for etofenprox and 4E-06 mg/kg-day for propoxur.  
	 On the WHOPES list of insecticides to be used in IRS, only three (DDT, etofenprox (pyrethroid) and propoxur (carbamate)) have been determined to be carcinogenic, at dermal exposure levels of  8E-07 mg/kg-day for etofenprox and 4E-06 mg/kg-day for propoxur.  
	 On the WHOPES list of insecticides to be used in IRS, only three (DDT, etofenprox (pyrethroid) and propoxur (carbamate)) have been determined to be carcinogenic, at dermal exposure levels of  8E-07 mg/kg-day for etofenprox and 4E-06 mg/kg-day for propoxur.  


	 Inhalation Exposure and Risk during Spraying 6.4.3
	 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have carcinogenic properties once threshold levels are exceeded. 
	 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have carcinogenic properties once threshold levels are exceeded. 
	 Of the proposed pesticides, only etofenprox (pyrethroid) and propoxur (carbamate) have carcinogenic properties once threshold levels are exceeded. 


	 Dermal Exposure and Risk during Spraying 6.4.4
	 Of the proposed pesticides, fenitrothion and pirimiphos-methyl have non-cancer risks due to dermal exposure. 
	 Of the proposed pesticides, fenitrothion and pirimiphos-methyl have non-cancer risks due to dermal exposure. 
	 Of the proposed pesticides, fenitrothion and pirimiphos-methyl have non-cancer risks due to dermal exposure. 


	 Resident Dermal Exposure and Ingestion Risk after Spraying  6.4.5
	 The only concerns are to adults when using cyfluthrin and etofenprox (pyrethroids) and propoxur (carbamate). The risk is, however, very low. 
	 The only concerns are to adults when using cyfluthrin and etofenprox (pyrethroids) and propoxur (carbamate). The risk is, however, very low. 
	 The only concerns are to adults when using cyfluthrin and etofenprox (pyrethroids) and propoxur (carbamate). The risk is, however, very low. 


	 Resident Exposure and Risk Due to Chronic Ingestion after 6.4.6Spraying  
	 There are four insecticides with potential impact due to chronic ingestion by drinking insecticide-contaminated water. These are cyfluthrin, permethrin and etofenprox (pyrethroids) and propoxur (carbamate). Best management practices are recommended. 
	 There are four insecticides with potential impact due to chronic ingestion by drinking insecticide-contaminated water. These are cyfluthrin, permethrin and etofenprox (pyrethroids) and propoxur (carbamate). Best management practices are recommended. 
	 There are four insecticides with potential impact due to chronic ingestion by drinking insecticide-contaminated water. These are cyfluthrin, permethrin and etofenprox (pyrethroids) and propoxur (carbamate). Best management practices are recommended. 


	 Resident Dermal Exposure and Risk Due to Bathing Using 6.4.7Contaminated Groundwater   
	 Cyfluthrin and etofenprox (pyrethroids) have potential impact for dermal exposure using contaminated groundwater. When best management practices are applied in IRS, this risk is significantly reduced.   
	 Cyfluthrin and etofenprox (pyrethroids) have potential impact for dermal exposure using contaminated groundwater. When best management practices are applied in IRS, this risk is significantly reduced.   
	 Cyfluthrin and etofenprox (pyrethroids) have potential impact for dermal exposure using contaminated groundwater. When best management practices are applied in IRS, this risk is significantly reduced.   


	 Resident Exposure and Risk Due to Reuse of Pesticide 6.4.8Containers  
	 Only deltamethrin is registered to have potential for acute ingestion from using pesticide containers. However, residents will have no access to pesticide containers used in IRS. The pesticide containers are available only in IRS storage facilities, which are securely double-locked, and must be disposed of by recycling into non-consumer products or incineration at high temperature. 
	 Only deltamethrin is registered to have potential for acute ingestion from using pesticide containers. However, residents will have no access to pesticide containers used in IRS. The pesticide containers are available only in IRS storage facilities, which are securely double-locked, and must be disposed of by recycling into non-consumer products or incineration at high temperature. 
	 Only deltamethrin is registered to have potential for acute ingestion from using pesticide containers. However, residents will have no access to pesticide containers used in IRS. The pesticide containers are available only in IRS storage facilities, which are securely double-locked, and must be disposed of by recycling into non-consumer products or incineration at high temperature. 


	 Worker Exposure and Risk Due to Inhalation During Spillage 6.4.9
	 According to information presented in the IVM PEA, etofenprox and propoxur have potential to impact workers through inhalation during spillage. The workers are trained on how to handle spillage and must be equipped with appropriate PPE. 
	 According to information presented in the IVM PEA, etofenprox and propoxur have potential to impact workers through inhalation during spillage. The workers are trained on how to handle spillage and must be equipped with appropriate PPE. 
	 According to information presented in the IVM PEA, etofenprox and propoxur have potential to impact workers through inhalation during spillage. The workers are trained on how to handle spillage and must be equipped with appropriate PPE. 


	 Worker and Resident Exposure Pathway 6.4.10
	Throughout the IRS spraying process, spray personnel are at risk of unintentional or deliberate exposure through accidents or poor and improper handling of the spray chemical. Worker exposure to the chemical could arise during the pre-spraying, spraying and after-spraying phase of the IRS operations. 
	 Pre-Spraying Exposure Pathway:  Preparing pesticide solutions during the IRS will involve pouring the pesticide in the spray can to ensure ample mix with the water. The process of mixing the pesticide can lead to exposures via inhalation, dermal contact, and incidental ingestion, mostly from releases of pesticide vapor, and solutions. Vapor releases can occur when liquid concentrated emulsions are diluted. Workers or residents can inhale the vapors, or the particulates or be exposed through dermal contact
	 Pre-Spraying Exposure Pathway:  Preparing pesticide solutions during the IRS will involve pouring the pesticide in the spray can to ensure ample mix with the water. The process of mixing the pesticide can lead to exposures via inhalation, dermal contact, and incidental ingestion, mostly from releases of pesticide vapor, and solutions. Vapor releases can occur when liquid concentrated emulsions are diluted. Workers or residents can inhale the vapors, or the particulates or be exposed through dermal contact
	 Pre-Spraying Exposure Pathway:  Preparing pesticide solutions during the IRS will involve pouring the pesticide in the spray can to ensure ample mix with the water. The process of mixing the pesticide can lead to exposures via inhalation, dermal contact, and incidental ingestion, mostly from releases of pesticide vapor, and solutions. Vapor releases can occur when liquid concentrated emulsions are diluted. Workers or residents can inhale the vapors, or the particulates or be exposed through dermal contact

	 Exposure During Spraying:  Inhalation of aerosol vapors during spraying is the main process for worker exposure during IRS, but dermal exposure through spills or through contaminated PPE is also a significant risk; in the case of OPs, this can cause cholinesterase depression. Residents are mainly exposed through dermal contact with sprayed surfaces and incidental ingestion of insecticide after their houses have been sprayed, especially when food or drink are left in the house during spraying. Leaky equipm
	 Exposure During Spraying:  Inhalation of aerosol vapors during spraying is the main process for worker exposure during IRS, but dermal exposure through spills or through contaminated PPE is also a significant risk; in the case of OPs, this can cause cholinesterase depression. Residents are mainly exposed through dermal contact with sprayed surfaces and incidental ingestion of insecticide after their houses have been sprayed, especially when food or drink are left in the house during spraying. Leaky equipm


	 Exposure During Disposal (Including Progressive Rinsing):  Disposal is a key issue with IRS intervention that uses pesticides, especially during the decontamination process and disposal of the liquid effluent that will arise from washing and progressive rinsing. Both burying and dumping can lead to dermal exposure to residents who come in contact with the soil or water in which the pesticide was disposed of. Ingestion exposure can occur from drinking contaminated surface water. Once the excess formulation
	 Exposure During Disposal (Including Progressive Rinsing):  Disposal is a key issue with IRS intervention that uses pesticides, especially during the decontamination process and disposal of the liquid effluent that will arise from washing and progressive rinsing. Both burying and dumping can lead to dermal exposure to residents who come in contact with the soil or water in which the pesticide was disposed of. Ingestion exposure can occur from drinking contaminated surface water. Once the excess formulation
	 Exposure During Disposal (Including Progressive Rinsing):  Disposal is a key issue with IRS intervention that uses pesticides, especially during the decontamination process and disposal of the liquid effluent that will arise from washing and progressive rinsing. Both burying and dumping can lead to dermal exposure to residents who come in contact with the soil or water in which the pesticide was disposed of. Ingestion exposure can occur from drinking contaminated surface water. Once the excess formulation

	 Occupant Long-term Exposure from Residue:  Residents of sprayed structures, especially crawling babies and children, will have a finite exposure risk due to physical contact with sprayed surfaces, as well as small amounts released from substrate walls, ceilings, and eaves, due to physical surface breakdown.  
	 Occupant Long-term Exposure from Residue:  Residents of sprayed structures, especially crawling babies and children, will have a finite exposure risk due to physical contact with sprayed surfaces, as well as small amounts released from substrate walls, ceilings, and eaves, due to physical surface breakdown.  


	6.5 Cumulative Impact 
	Cumulative impact as a result of combined incremental effects of various human activities develops over time through different sources and poses a serious threat to the environment. Pyrethroids and organophosphates degrade very quickly when exposed to light and to the external environment, so the cumulative adverse impacts of this project are insignificant. The soak pits used for waste disposal are designed to break down influent pesticides wastes within about three months, while the pesticides are held by 
	Continuous human exposure to pesticides over time can lead to health risks or complications, especially among spray operators, storekeepers, washers and others in close contact with pesticides. This is particularly true in the case of OPs. However, the risk assessment performed in the IVM PEA indicates minimal exposure with the use of proper technique and appropriate PPE—i.e., dust masks, helmet, face shield, gloves, overalls and boots that minimize exposure by dermal absorption or inhalation—and a great re
	The critical resources or ecosystems that can be affected by the IRS program over a period of time, especially with regard to pesticide application, include water supply; food supply; waste assimilation/disposal capacity; river, lake, and stream quality; agriculture; aquaculture; apiculture; human and animal health; biodiversity resources; environmental services; and others. Pesticide run-off and accumulation in the rivers, streams and other water bodies can lead to the progressive contamination of the wate
	The long-term use of any pesticide could lead to insecticide resistance. To minimize this cumulative impact, insecticide resistance is actively monitored. The proposed action is designed with the concept of insecticide rotation and mosaicking, which will reduce the future incidence of vector resistance. 
	 
	7. Safer Use Action Plan  
	This section outlines the safer use action plan proposed for the potential adverse impacts outlined above.  The primary mitigation measures include delivery of a mix of IEC approaches targeting the residents and spray operators and all IRS personnel, training of spray operators and strengthening supervision and monitoring, and provision of appropriate PPE. The mitigation measures, along with monitoring and reporting information, are compiled in the EMMP found in Annex A and in Annex D.  
	7.1 Pesticide Quality Assurance 
	The procurement and use of pesticides that do not meet the necessary quality assurance standards can compromise the overall spray quality and desired vector action, and at the same time could expose the residents and spray operators to hazards related to altered toxicological characteristics.  
	Experts from the "FAO/WHO Joint Meeting on Pesticide Specifications" produce, on an annual basis, an evaluation of products from insecticide manufacturers (analogous to the Good Manufacturing Practice system). The current and future lists can be found at the following website: http://www.who.int/whopes/quality/newspecif/en/. These new procedures illustrate the pesticides that have been approved by this Joint Committee after manufacturers submitted their products for evaluation. This meeting has thus profile
	As part of this Quality Control mechanism, the contractor will randomly take for analysis certain batches of pesticides that will be procured in International Organization for Standardization (ISO) Certified and accredited laboratories, to determine active ingredients and incorporate another additional step for ensuring pesticide quality assurance. 
	 Pesticide Transport 7.1.1
	After procurement of insecticides for use during the current IRS campaign, insecticides are expected to move to county warehouses and eventually to the respective operational sites by road. Transport to the islands is via speed boats and ferry. During transportation, there is a risk of vehicle accidents and consequently insecticide spillage. The transport must comply with the EMCA Act of 1999 under NEMA on transport of pesticides. 
	Prior to long-distance transport of the insecticide from the customs warehouse/central storage facility to the county, drivers will be informed about general issues surrounding the insecticide and how to handle emergency situations (e.g., road accidents). Training for long-distance transport from the distributor ship to the county storage facilities will include the following information: 
	 Purpose of the insecticide. 
	 Purpose of the insecticide. 
	 Purpose of the insecticide. 

	 Toxicity of the insecticide. 
	 Toxicity of the insecticide. 

	 Security issues, including implications of insecticide pilferage. 
	 Security issues, including implications of insecticide pilferage. 


	 Steps to take in case of an accident or emergency, according to FAO standards (Figure 9). 
	 Steps to take in case of an accident or emergency, according to FAO standards (Figure 9). 
	 Steps to take in case of an accident or emergency, according to FAO standards (Figure 9). 

	 Combustibility and combustion byproducts of insecticide. 
	 Combustibility and combustion byproducts of insecticide. 


	Drivers hired specifically for the spray campaign period will receive: 
	 Training in operator transportation best practices and vehicle requirements from PMI BMP #2, Worker and Resident Health and Safety. 
	 Training in operator transportation best practices and vehicle requirements from PMI BMP #2, Worker and Resident Health and Safety. 
	 Training in operator transportation best practices and vehicle requirements from PMI BMP #2, Worker and Resident Health and Safety. 

	 Training provided to spray operators (with the exception of sprayer operation and spray practice). 
	 Training provided to spray operators (with the exception of sprayer operation and spray practice). 

	 Training on handling an accident or emergency (according to FAO standards). 
	 Training on handling an accident or emergency (according to FAO standards). 

	 Training on vehicle decontamination/cleaning process. 
	 Training on vehicle decontamination/cleaning process. 


	Because vehicles will be rented for the program, it is important to ensure they are in good condition, and preferably are enclosed and lockable trucks, especially if they will be left unattended during lunch breaks or overnight.  
	Figure 9: Emergency Response to Insecticide Spills during Vehicle Transport by Road  
	The vehicle/boats used to transport insecticides must not be used to transport other commodities like food before being decontaminated.  The drivers will be responsible for cleaning and decontaminating the interior of the vehicle and exterior bed at the end of the spray campaign.  Drivers will be provided with gloves, overalls, and rubber boots to wear for cleaning the vehicle.  All cloths used in wiping down the interior and bed of the vehicle will be washed with soap and effluent disposed of at the soak p
	IN CASE OF INSECTICIDE SPILLS Control, contain and clean up the spill. Protective clothing should be donned prior to attempting to clean the spills. A set of PPE should always be carried in the vehicle/ferry/boat. It is imperative to avoid fire as a result of the accident, and a fire extinguisher should be deployed just in case. The engine should be shut off and smoking in the area strictly prohibited.  Onlookers and bystanders should be cautioned against approaching the accident site.  If the crew has
	Means of Transportation of Insecticide to Islands 
	The Material Safety Data Sheet for insecticides indicates that carbamates, pyrethroids and organophosphates are hazardous to aquatic life, which raises the concern of transportation of the insecticide over the lake by means of boats or ferry. For this reason, the IRS guidelines discourage transportation of insecticide on the water without appropriate facilities which will ensure maximum security against potential contamination of the water bodies.   
	The most commonly used means of transportation from Mbita to Sena Beach on Mfangano Island via Takawiri Island shores (about 17 km distance) is the ferry, whose services were launched in 2012 (Figure 10). Others include passenger boats, hired boats and private speedboats, which follow the same route as the ferry. 
	Figure 10: Route to Mfangano Island from Mbita Shore 

	 
	 
	 
	Insecticides and other commodities can be transported across the lake via ferry and speed boats (Figure 11 and 12). Insecticides will be transported in small quantities at a time, especially when using speed boats, so that if an accident occurs, the level of contamination and the resulting impact is minimal. A truck loaded with insecticides can be carried by a ferry which is docked at Sena beach.  From Sena beach, motor boats will be used to deliver insecticides to the operational sites via the nearest beac
	Mfangano Island infrastructure has a poor road network with poor accessibility, so the most reliable means of transport within the island are motorbikes. However, motorbikes may not have access to some areas due to bad terrain. About 60-70% of the island is hilly, with some settlements being on plateaus (Figure 13).  On the islands, it is a common practice for some communities to settle close to the water, which potentially increases the risk of water contamination via IRS (Figure 14). However, most structu

	Figure 11: Ferry  
	Figure
	Figure 12: Boat for Transportation  
	Figure 13: Hilly Terrain of Mfangano Island—Route to Soklo Dispensary 
	Figure 13: Hilly Terrain of Mfangano Island—Route to Soklo Dispensary 
	Figure 13: Hilly Terrain of Mfangano Island—Route to Soklo Dispensary 
	Figure 13: Hilly Terrain of Mfangano Island—Route to Soklo Dispensary 



	 
	Figure 14: Takawiri Island Structures 
	Figure 14: Takawiri Island Structures 
	Figure 14: Takawiri Island Structures 
	Figure 14: Takawiri Island Structures 



	 Spraying on Mfangano Island 7.1.2
	Geographical reconnaissance carried out in Mfangano Island reveals that spraying can take place on the island, since the eligible structures meet the 85% target. Most structures are located 30 m away from the lake shores. With ferry services and speedboats available, insecticides can be transported safely to the island following the mitigation measures. On the beaches which may not qualify for spraying, the Government can provide alternative malaria intervention measures, like provision and proper use of LL
	i. Use of ferry to transport insecticides: The best option is to load insecticides onto a vehicle and board the vehicle onto the ferry. This minimizes the risks, since the vehicle can be decontaminated away from the lake shore. Where a vehicle has not been used, a sheet of polythene can be spread on the floor of the ferry where the insecticides will sit contained in the tightly sealed barrels, which are half full. The room is also disinfected before the next trip, and the waste water disposed of in the near
	i. Use of ferry to transport insecticides: The best option is to load insecticides onto a vehicle and board the vehicle onto the ferry. This minimizes the risks, since the vehicle can be decontaminated away from the lake shore. Where a vehicle has not been used, a sheet of polythene can be spread on the floor of the ferry where the insecticides will sit contained in the tightly sealed barrels, which are half full. The room is also disinfected before the next trip, and the waste water disposed of in the near
	i. Use of ferry to transport insecticides: The best option is to load insecticides onto a vehicle and board the vehicle onto the ferry. This minimizes the risks, since the vehicle can be decontaminated away from the lake shore. Where a vehicle has not been used, a sheet of polythene can be spread on the floor of the ferry where the insecticides will sit contained in the tightly sealed barrels, which are half full. The room is also disinfected before the next trip, and the waste water disposed of in the near

	ii. Hire speedboats to transport insecticide: Speedboats can be used to transport insecticide from the mainland or from the ferry docking station to the beaches close to the operational sites to which the ferry has no access.  
	ii. Hire speedboats to transport insecticide: Speedboats can be used to transport insecticide from the mainland or from the ferry docking station to the beaches close to the operational sites to which the ferry has no access.  

	iii. Place layers of impermeable tarpaulin on the floor of the boat/ferry: If the locally made boats are to be used, they need to be well protected by placing a layer of impermeable material on the pallet placed on the floor, so that in the event of spills inside the boat, the spills can be contained and easily cleaned. 
	iii. Place layers of impermeable tarpaulin on the floor of the boat/ferry: If the locally made boats are to be used, they need to be well protected by placing a layer of impermeable material on the pallet placed on the floor, so that in the event of spills inside the boat, the spills can be contained and easily cleaned. 

	iv. Transport smaller amounts of insecticide: It is recommended that the program transport small quantities of insecticide at a time, especially with the ordinary boat, so that even if an accident occurs the level of contamination and the resulting impact will be minimal. 
	iv. Transport smaller amounts of insecticide: It is recommended that the program transport small quantities of insecticide at a time, especially with the ordinary boat, so that even if an accident occurs the level of contamination and the resulting impact will be minimal. 

	v. Transport the insecticide in sealed (airtight) barrels: Barrels should be filled half with insecticide and half with air to enable the barrel to float when dropped in water. First, the insecticide should be wrapped in plastic bags before placing it in the barrels, which should be sealed and closed airtight. 
	v. Transport the insecticide in sealed (airtight) barrels: Barrels should be filled half with insecticide and half with air to enable the barrel to float when dropped in water. First, the insecticide should be wrapped in plastic bags before placing it in the barrels, which should be sealed and closed airtight. 

	vi. Follow strict accountability rules as per BMP Manual where each insecticide sachet/container is serialized and tracked from distribution to use to disposal. 
	vi. Follow strict accountability rules as per BMP Manual where each insecticide sachet/container is serialized and tracked from distribution to use to disposal. 

	vii. All insecticide materials should be transported back to the mainland in sealed barrels: Contaminated wastes have the same potential to contaminate the lake ecosystem and should be treated according to the same standards as insecticides.   
	vii. All insecticide materials should be transported back to the mainland in sealed barrels: Contaminated wastes have the same potential to contaminate the lake ecosystem and should be treated according to the same standards as insecticides.   

	viii. Soak pits need to be well located: Soak pits need to be located on higher ground, away from the lake, to avoid potential negative impacts on the ground water and on the lake.   
	viii. Soak pits need to be well located: Soak pits need to be located on higher ground, away from the lake, to avoid potential negative impacts on the ground water and on the lake.   


	ix. When the boat is hired for transportation of insecticide, it will be used for nothing else other than this purpose: Unauthorized passengers or unauthorized goods should not be allowed on a boat transporting insecticides.  
	ix. When the boat is hired for transportation of insecticide, it will be used for nothing else other than this purpose: Unauthorized passengers or unauthorized goods should not be allowed on a boat transporting insecticides.  
	ix. When the boat is hired for transportation of insecticide, it will be used for nothing else other than this purpose: Unauthorized passengers or unauthorized goods should not be allowed on a boat transporting insecticides.  

	x. No transportation of spray operators from mainland to the islands: Spray operators should not be transported from the mainland to the island. The program should recruit the spray operators from the islands. This will increase acceptance and program ownership. 
	x. No transportation of spray operators from mainland to the islands: Spray operators should not be transported from the mainland to the island. The program should recruit the spray operators from the islands. This will increase acceptance and program ownership. 

	xi. Proper decontamination of boats and ferry after use: There is need for supervised cleaning and decontamination of boats and luggage area in the ferry where the insecticides were kept. The current practice in the area is that boats are washed in the lake, and this poses a risk if there is any contamination from insecticide. The water from the cleaning process (sponging) should instead be disposed of upland at the soak pit. 
	xi. Proper decontamination of boats and ferry after use: There is need for supervised cleaning and decontamination of boats and luggage area in the ferry where the insecticides were kept. The current practice in the area is that boats are washed in the lake, and this poses a risk if there is any contamination from insecticide. The water from the cleaning process (sponging) should instead be disposed of upland at the soak pit. 


	 Warehouse/Storage Risk Management 7.1.3
	In order to mitigate risks associated with pesticide storage, the following procedures will be followed: 
	 All primary pesticide storage facilities will be double-padlocked and guarded on a 24-hour basis. 
	 All primary pesticide storage facilities will be double-padlocked and guarded on a 24-hour basis. 
	 All primary pesticide storage facilities will be double-padlocked and guarded on a 24-hour basis. 

	 All storage facilities will be located away from nearby water courses, domestic wells, markets, schools, hospitals, etc. 
	 All storage facilities will be located away from nearby water courses, domestic wells, markets, schools, hospitals, etc. 

	 Soap and clean water will be available at all times in all the facilities. 
	 Soap and clean water will be available at all times in all the facilities. 

	 A trained storekeeper will be hired to manage each facility. 
	 A trained storekeeper will be hired to manage each facility. 

	 The recommended pesticide stacking position and height of stacks in the warehouse will be used, as provided in the FAO Storage and Stock Control Manual.  
	 The recommended pesticide stacking position and height of stacks in the warehouse will be used, as provided in the FAO Storage and Stock Control Manual.  

	 All the warehouses will have at least two exit access routes in case of fire. 
	 All the warehouses will have at least two exit access routes in case of fire. 

	 A fire extinguisher will be available in the storage facilities, and all workers will be trained on how to use this device. 
	 A fire extinguisher will be available in the storage facilities, and all workers will be trained on how to use this device. 

	 Warning notices will be placed outside of the store in local language(s) with a skull and cross-bones sign to caution against unauthorized entry. 
	 Warning notices will be placed outside of the store in local language(s) with a skull and cross-bones sign to caution against unauthorized entry. 

	 All pesticides will be used and any remnants will be stored under lock and key until the next spray round. 
	 All pesticides will be used and any remnants will be stored under lock and key until the next spray round. 


	 Accidental Warehouse Fires 7.1.4
	Human inhalation of toxic fumes in the event of a storehouse fire is also an unavoidable risk. The risk can be minimized, however, by following BMPs for storage, including prohibiting lighted materials in the warehouse and in the vicinity of pesticides and providing proper ventilation.  
	 Fetal Exposure (Pregnancy Testing) 7.1.5
	All the potential female spray candidates will be tested for pregnancy before being recruited into the spray operations and every 30 days until operations end. Pregnant and/or breastfeeding women should be re-assigned to positions that do not have potential for exposure to insecticides. 
	 Spray Operator Exposure  7.1.6
	Each spray operator will be provided with the following safety equipment, in accordance with WHO and FAO as well as PMI BMP specifications. This PPE will be replaced frequently whenever wear and tear is identified or reported, except for the respirators, which will be replaced every day: 
	 Broad-brimmed hat/helmet. 
	 Broad-brimmed hat/helmet. 
	 Broad-brimmed hat/helmet. 

	 Face shield or goggles (face shield preferable). 
	 Face shield or goggles (face shield preferable). 

	 Respirators—disposable and replaced on a daily basis. 
	 Respirators—disposable and replaced on a daily basis. 

	 Two sets of cotton overalls per spray operator. 
	 Two sets of cotton overalls per spray operator. 

	 Nitrile rubber, neoprene, PVC or butyl rubber gloves, without inside lining, long enough to cover forearm and replaced if torn or if wear and tear is noticed. 
	 Nitrile rubber, neoprene, PVC or butyl rubber gloves, without inside lining, long enough to cover forearm and replaced if torn or if wear and tear is noticed. 

	 Rubber boots. 
	 Rubber boots. 


	Workers should be closely monitored for acute symptoms, because there will always be some level of exposure. In addition, work-day duration should be monitored to limit exposure, as required by safety recommendations  
	Monitoring of acute exposure of the spray operators will be undertaken by reviewing the Incident Report Forms that are made available to every spray team and filled out daily by supervisors. Any exposure incident is normally recorded, as a form of best practice, and action taken: i.e., immediate treatment following guidance given, or referral to health facilities for further treatment. The county coordinators will compile such reports and then forward these to the ECO. 
	Similarly, residential exposure will be monitored, using reported cases of exposure and cases reported at health centers. During the IEC campaign, residents are made aware of the steps to take if exposed, and, especially if they have symptoms of acute exposure, they are advised to report to the nearest health facility. Thus, reported cases at health facilities or by IEC mobilizers will serve as the principal monitoring strategy for exposure incidents. 
	Per consultation with the WHO and a number of pesticide occupational safety and health experts in the United States, USAID requires cholinesterase monitoring for malathion and fenitrothion organophosphates. Should these organophosphates be used, the PMI Kenya team will submit to the Global Health Bureau and Africa Bureau Environmental Officers the following: 
	 A bio monitoring plan for the upcoming year that outlines: 
	 A bio monitoring plan for the upcoming year that outlines: 
	 A bio monitoring plan for the upcoming year that outlines: 

	 Who is to be monitored. 
	 Who is to be monitored. 

	 The frequency of monitoring. 
	 The frequency of monitoring. 

	 The benchmarks used in the blood monitoring. 
	 The benchmarks used in the blood monitoring. 

	 The ways workers are informed of the process and the use of the tests, including signed consent forms. 
	 The ways workers are informed of the process and the use of the tests, including signed consent forms. 

	 Other factors pertinent to a bio monitoring program. 
	 Other factors pertinent to a bio monitoring program. 

	 An annual post-spray report that shows (can be included in the environmental compliance report). 
	 An annual post-spray report that shows (can be included in the environmental compliance report). 


	 Levels of Acetyl cholinesterase activity and any changes (to maintain confidentiality, names will not be provided). 
	 Levels of Acetyl cholinesterase activity and any changes (to maintain confidentiality, names will not be provided). 
	 Levels of Acetyl cholinesterase activity and any changes (to maintain confidentiality, names will not be provided). 

	 Any interventions that were required. 
	 Any interventions that were required. 

	 Any issues that arose as a product of the bio monitoring program. 
	 Any issues that arose as a product of the bio monitoring program. 


	 Supervisory Actions during IRS 7.1.7
	Each county will be divided into IRS operational zones, each with an appropriate number of operational sites. These operational sites have been selected based on the community-based IRS strategy to be rolled out where the spray operator will walk to the field. These divisions will be determined at the point of logistics assessments.  Since all spray operators will primarily be operating from their villages, the use of vehicles will be minimized for sustainability purposes. 
	To ensure adequate supervision, the counties will have spray operators organized into teams of six spray operators and a team leader to ensure strict supervision during the implementation phase. A team of six spray operators will be under the management of one team leader, and one supervisor will be in charge of two operational sites. Abt Associates county teams will provide oversight to ensure the goal of realizing the day-to-day targets. Supervisors will observe spray teams to ensure spraying occurs accor
	Each county will maintain an operational spray plan (progress calendar), produced during micro-planning and validated by the DHMT, indicating all communities to be sprayed during the spray operations. This operational plan will guide spray operators and mobilizers. 
	At the end of each day, spray team leaders at each site will meet with their supervisors to discuss the day's events, challenges faced, and recommendations for resolving problems. IRS partners' coordination meetings will be held regularly with the IRS project, IEC implementers, and the DHMT at the sub-county health office, presided over by the sub-county medical officer or designate. During these meetings, partners will assess the progress of spray operations, ensure that the planned work schedule is strict
	The IRS county coordinator will hold a weekly meeting with the sub-county chief medical officer and the IRS managers to discuss operational issues and their solutions. The implementing partner will maintain records of program performance reports, which will be able to demonstrate adherence to WHO technical standards, quality of training and supervision, procurement activities, and environmental compliance. Such reports include the pre- and mid-spray environmental compliance reports, reports on core IRS indi
	Supervision will be monitored to ensure IEC effectiveness for beneficiary populations by visiting sprayed houses to discuss beneficiary impressions; and visiting unsprayed houses to discuss with heads of families why spraying is important. Regarding spray technique and spray operator discipline, monitoring will involve visiting the sprayed compounds and interviewing beneficiaries to ensure that spray operators 
	respect household members, spray all eligible rooms, record the essential data in the relevant form, mix and apply insecticides at the right dosage, and pass the relevant health information to the household. 
	Supervisors will observe spray teams (in a ratio of approximately one supervisor to four spray teams) to ensure spraying occurs according to best practices. Supervisors will travel between spray teams and will observe spray operators and team leaders in the preparation, spray technique, and sprayer and PPE clean-up during the IRS campaign. Team leaders will also supervise their respective team members. Supervision will require observing each spray group at work and consulting hygiene agents, spray group lea
	 Residential Exposure  7.1.8
	County authorities, MOH staff and implementing partner program staff will work with relevant boards, committees, and non-governmental organizations to carry out an IEC campaign to sensitize residents to IRS activities, in accordance with WHO guidelines, National Malaria Control Strategy and PMI Malaria Operational Plan. The IEC campaign (as well as IRS program team leaders and supervisors, who will also instruct residents on best practices prior to spraying) should focus on the following elements of residen
	 Clear homes of mats or rugs, furniture, cooking implements and foodstuffs prior to spraying; if furniture cannot be moved out of the home, move it to the center of the room and cover with impermeable material. 
	 Clear homes of mats or rugs, furniture, cooking implements and foodstuffs prior to spraying; if furniture cannot be moved out of the home, move it to the center of the room and cover with impermeable material. 
	 Clear homes of mats or rugs, furniture, cooking implements and foodstuffs prior to spraying; if furniture cannot be moved out of the home, move it to the center of the room and cover with impermeable material. 

	 Stay outside the home during spraying and for two hours after spraying. 
	 Stay outside the home during spraying and for two hours after spraying. 

	 Move and keep all animals outside the home during spraying, and for two hours after spraying. 
	 Move and keep all animals outside the home during spraying, and for two hours after spraying. 

	 After two hours, open all windows and doors and air the house out for ½ hour. 
	 After two hours, open all windows and doors and air the house out for ½ hour. 

	 Sweep up any insects killed from the spraying and drop them in pit latrines. 
	 Sweep up any insects killed from the spraying and drop them in pit latrines. 

	 Sweep floors free of any residual insecticide that may remain from the spraying and dispose of in pit latrines. 
	 Sweep floors free of any residual insecticide that may remain from the spraying and dispose of in pit latrines. 

	 Do not re-plaster or paint over the sprayed walls after spraying. 
	 Do not re-plaster or paint over the sprayed walls after spraying. 

	 Keep using bed-nets for protection against malaria. 
	 Keep using bed-nets for protection against malaria. 

	 If skin itches after re-entrance into home, wash with soap and water; for eye irritation, flush eyes with water; for respiratory irritation, leave the home for fresh air; for ingestion, vomiting should not be induced but the mouth should be rinsed. The person should be kept calm and medical attention should be sought as quickly as possible from the nearest health facility.  
	 If skin itches after re-entrance into home, wash with soap and water; for eye irritation, flush eyes with water; for respiratory irritation, leave the home for fresh air; for ingestion, vomiting should not be induced but the mouth should be rinsed. The person should be kept calm and medical attention should be sought as quickly as possible from the nearest health facility.  

	 If spraying during the rainy season, the teams should follow this Contingency Plan, which will minimize exposure of household effects: 
	 If spraying during the rainy season, the teams should follow this Contingency Plan, which will minimize exposure of household effects: 


	During the rainy season: 
	 Each spray operator must be given adequate covering material (3x3 m minimum), which should be 
	 Each spray operator must be given adequate covering material (3x3 m minimum), which should be 
	 Each spray operator must be given adequate covering material (3x3 m minimum), which should be 


	used to cover household effects not removed from the houses.  
	used to cover household effects not removed from the houses.  
	used to cover household effects not removed from the houses.  

	 Adopt a system of moving household effects to the center of the room and covering them with impermeable material before spraying. 
	 Adopt a system of moving household effects to the center of the room and covering them with impermeable material before spraying. 

	 Materials can also be moved into structures that are not targeted to be sprayed, e.g., an isolated kitchen or domestic animal shelter. 
	 Materials can also be moved into structures that are not targeted to be sprayed, e.g., an isolated kitchen or domestic animal shelter. 

	 Move the household effects to one room which will not be sprayed on that particular day, but the next day. 
	 Move the household effects to one room which will not be sprayed on that particular day, but the next day. 

	 The spray teams should pay close attention to any signs of potential rains so that they prepare the communities accordingly. 
	 The spray teams should pay close attention to any signs of potential rains so that they prepare the communities accordingly. 


	When it rains in the middle of spraying season: 
	 Stop the spraying activities. After the rains stop, the weather is considered good, and spraying can continue. 
	 Stop the spraying activities. After the rains stop, the weather is considered good, and spraying can continue. 
	 Stop the spraying activities. After the rains stop, the weather is considered good, and spraying can continue. 

	 Cover the household effects with an impermeable material. These materials should have already been procured by the program and given to each operator. 
	 Cover the household effects with an impermeable material. These materials should have already been procured by the program and given to each operator. 


	 Pesticide Exposure and Treatment   7.1.9
	The following drugs are recommended for use in case of exposure to the insecticides (Table 10). The project will ensure that all the health facilities around the spray sites are stocked with these recommended drugs and that all the staff responsible receives training on emergency treatment for pesticide exposure. Annexes B and C provide additional information on symptoms and treatment protocols. 
	Table 10: Drugs Recommended for Treatment of Exposure 
	Name of 
	Name of 
	Name of 
	Name of 
	Name of 
	drug 
	Active Ingredients 

	Promethazine 
	Promethazine 
	Promethazine hydrochloride 

	Atropine 
	Atropine 
	Atropine sulphate 

	Panadol 
	Panadol 
	Paracetamol 

	Diazepam 
	Diazepam 
	Benzodiazapine/diazepam 

	Lorazepam 
	Lorazepam 
	Lorazepam 

	Calamine cream 
	Calamine cream 
	Calamine, zinc oxide, glycerol, phenol, purified water, sodium citrate, betonite, 

	Vit E 
	Vit E 
	Tocopherol, fragrance, mineral oil, deionized water, sodium hydroxide, stearic acid 

	Hydrocortisone cream 
	Hydrocortisone cream 
	1% hydrocortisone 

	Salbutamol 
	Salbutamol 
	Salbutamol 100 
	mcg, suspended inert aerosol 

	Salbutamol tablets 
	Salbutamol tablets 
	Salbutamol sulphate 4 mg 

	Activated charcoal 
	Activated charcoal 
	Activated charcoal 

	Sterile/clean gauze 
	Sterile/clean gauze 
	 

	Soap 
	Soap 
	 




	All spray operators, including supervisors, will receive detailed training on the emergency steps to take in case of ingestion or eye or dermal contact with the chemical. This training will be conducted by the sub-county health officers, and will consist of drills to test operators’ knowledge. Most of the pesticide exposure emergencies will be handled by the qualified and trained health care professionals at the health facilities. 
	 Solid and Liquid Contaminated Wastes  7.1.10
	Liquid wastes from PPE cleaning, pump triple-rinsing, vehicle decontamination, store cleaning, ferry/boat decontamination, etc., are disposed of daily in the soak pits, where they biodegrade within days or weeks. Soak pits enable filtration/adsorption of pesticides and biodegradation within the limited confines of the pits, which are carefully sited (Figure 15). The soak pit is designed so that pesticides are adsorbed by the charcoal layer, and held until environmental processes result in the degradation of
	The site for the soak pit will be selected according to criteria in the PMI BMP manual, jointly with the assistance of NEMA at the county level. The overall principle of the soak pit, also referred to as a bio-bed, is to absorb the toxic chemicals in the pesticide through a filtration process so that the waste water that finally reaches the underground has been purified and no longer contains the insecticide components. Soak pits must be located away from sensitive ecosystems like flood plains and wetlands,
	Secondary wastes/uncontaminated wastes are considered non-hazardous and have a great significance for recycling by companies such as paper manufacturers for production of newsprint. Incineration using a NEMA accredited facility should be considered as the last option since it generates carbon dioxide, which contributes to global warming. The empty sachets/containers and nose/mouth masks are considered hazardous and are incinerated using a NEMA accredited incinerator which operates at temperatures between 1,
	Plastic cover sheets, plastic bottles, helmets, face shields, gumboots and gloves are mainly made up of PVC or nitrile rubber, and therefore have significant amounts of chlorine. Incineration of these products requires strict measures since they produce persistent organic pollutants, e.g., polychlorinated dibenzodioxins or dioxins, which are hazardous and harmful to human and animal health, as they bio-accumulate in the food chain. Since these dioxins are produced at relatively lower temperatures, the ECCL 
	Worn-out overalls will be thoroughly washed and disposed of as household waste.  
	Obsolete insecticides can be recycled by the insecticides manufacturing firms or otherwise can be incinerated using a NEMA accredited facility such as ECCL’s incinerator. 
	 
	Figure 15: Waste Disposal Facilities 
	 
	ECCL rotary kiln incinerator 
	 
	Soak pit and wash area 
	8. EMMP Implementation 
	The implementing partner’s ECO will conduct environmental compliance assessments and inspections during pre-spray activities, during spray operations and at the completion of the spray campaign. The EMMP presents a program by which the contractor and MCU will assure initial and ongoing compliance with environmental requirements and guidelines. The plan also includes descriptions of activities proposed for mitigating environmental and social impacts. All senior staff in charge of implementation of IRS will b
	The implementing partner has the responsibility to oversee full implementation of this EMMP through coordination and consultation with the MCU, CHMTs, DHMTs and NEMA. In particular, Abt Associates has the responsibility to implement all the conditions in the SEA that apply to IRS, including monitoring. Abt Associates will integrate these environmental compliance measures into the project work plan and report on them as per agreed deliverables. The PMI/Kenya team shall assure that this integration occurs. 
	Environmental compliance assessments and inspections will endeavor to ensure that all of the critical facilities are in place, that mitigation measures in the EMMP are implemented, and provide recommendations for current improvements (if necessary) and/or for the next IRS campaign. Compliance inspections achieve the following: 
	 Create a baseline of current compliance activities for the purpose of evaluating improvement in future IRS programs. 
	 Create a baseline of current compliance activities for the purpose of evaluating improvement in future IRS programs. 
	 Create a baseline of current compliance activities for the purpose of evaluating improvement in future IRS programs. 

	 Observe IRS activities in progress to determine and document whether the intervention is in full compliance with USAID requirements as included in the approved SEA.  
	 Observe IRS activities in progress to determine and document whether the intervention is in full compliance with USAID requirements as included in the approved SEA.  

	 Determine, in consultation with MCU and county officials, the training and support required to improve compliance with the SEA and ensure future compliance.  
	 Determine, in consultation with MCU and county officials, the training and support required to improve compliance with the SEA and ensure future compliance.  

	 Ensure adherence to relevant international rules and regulations, including US regulations.  
	 Ensure adherence to relevant international rules and regulations, including US regulations.  

	 Ensure accurate record-keeping and daily collection of empty sachets/containers.  
	 Ensure accurate record-keeping and daily collection of empty sachets/containers.  

	 Ensure that progressive rinsing methods are used in all spray sites and ensure that leftover insecticide solution is re-used for spraying the next day to prevent environmental contamination.  
	 Ensure that progressive rinsing methods are used in all spray sites and ensure that leftover insecticide solution is re-used for spraying the next day to prevent environmental contamination.  

	 Ensure that spray operators, washers, team leaders and supervisors are knowledgeable of the correct way to handle and apply insecticides.  
	 Ensure that spray operators, washers, team leaders and supervisors are knowledgeable of the correct way to handle and apply insecticides.  

	 Ensure that all persons in potential contact with pesticides use PPE at all times.  
	 Ensure that all persons in potential contact with pesticides use PPE at all times.  


	To minimize risks of adverse effects on aquatic life, the islands will have a special plan where the majority of spray personnel are recruited to spray within a very short period of time (maximum of two weeks) with focused supervision. A back up of supervisors from the mainland will be required. Once 
	spraying is completed, all waste materials, contaminated and non-contaminated, will be transported back to the mainland for safe disposal. NEMA officials will participate throughout the spray period on the island. 
	On an annual basis the PMI Kenya team will submit to the Global Health Bureau and Africa Bureau Environmental Officers  a letter report that addresses: the compliance issues and improvements from the previous year; blood monitoring results (if applicable); vector susceptibility; current country pesticide registration status; a future year pesticide use plan, to include rationale for locations (transmission rates, susceptibility, vector behavior, etc.); pesticide selection; other factors that contributed to 
	 Public Disclosure and Consultation Procedure Held in 2013 8.1.1
	The public was well engaged in a dialogue concerning the project early on in the SEA process. Public consultation was thorough, transparent, and well distributed. In accordance with a public Disclosure and Consultation Plan, interviews and Focus Group Discussions were professionally done and direct invitations to attend public meetings were appropriately sent to institutions and individuals. In July 22- 24, 2013, a public consultation meeting was held on Mfangano island in a similar context to the earlier o
	Abt Associates, with support from a NEMA-registered Lead Expert in EIA and team, and in collaboration with MOH/DHMT and NEMA, did conduct public consultation on IRS in Homa Bay and Migori Counties in a bid to collect community stakeholder representatives’ views on the IRS program as well as appreciate their concerns before the startup of activities. MOH/DHMT and NEMA, in collaboration with Abt County Coordinators, planned and organized the said meetings in Mfangano Island, where key representatives of the c
	 MOH staff 
	 MOH staff 
	 MOH staff 

	 Provincial administration—Chiefs/Assistants 
	 Provincial administration—Chiefs/Assistants 

	 County NEMA officials 
	 County NEMA officials 

	 Church/opinion leaders 
	 Church/opinion leaders 

	 Beach Management Unit Leaders 
	 Beach Management Unit Leaders 

	 Community Health Workers 
	 Community Health Workers 

	 Community members 
	 Community members 


	The meetings aimed at sensitizing members on the IRS program in addition to responding to any views, concerns and queries arising from the discussions. The meeting specifically covered the following areas: 
	 Overview of the IRS program—partners, components of the program. 
	 Overview of the IRS program—partners, components of the program. 
	 Overview of the IRS program—partners, components of the program. 

	 Overview on IRS. What is IRS? Why it is being conducted? Role of stakeholders. 
	 Overview on IRS. What is IRS? Why it is being conducted? Role of stakeholders. 

	 Environmental issues relating to IRS—protection of implementers, beneficiaries and environment. 
	 Environmental issues relating to IRS—protection of implementers, beneficiaries and environment. 

	 Feedback session—Q&A including seeking consent to go ahead with program. 
	 Feedback session—Q&A including seeking consent to go ahead with program. 


	Since Mfangano is targeted for spraying for the first time, the public consultation meeting was attended by  52 people, of whom 45 were community members (including Beach Management Unit officials); one was a NEMA officer, and six were MOH staff. 
	After the end of each session, time was given for questions and answers, including clarifications. At the end of the meeting, participants present were asked if they were willing to embrace the program and support it based on the information given. They unanimously accepted the IRS program to be conducted in their houses. 
	Homa Bay County 
	Meetings in Mbita took place at various Government offices. The first meeting was held in the District Medical Officer of Health (DMOH) office in Mbita sub-county hospital, with the DMOH and the District Malaria Control Coordinator (DMCC) present; the intent of this meeting was to get a feel for what the Government had to say about the first spray round conducted in 2012, and also seek some advice from them on what to consider in the second spray round programming. The Government of Kenya was also appreciat
	Migori County 
	The Abt Associates team, which included the Abt Associates County Coordinator and the Abt Associates ECO, as well as the consultancy team (NEMA Lead Expert and his associates), held meetings with the NEMA County Director and the DMOH in their respective offices in Migori County, and also had brief, focused meetings with the line officers. Discussion was also held with sampled community members in Uriri. 
	The discussions focused on the challenges faced in the previous spray campaigns and their mitigation measures and recommendations. The main issues that arose included inadequate warehouse space, strict measures to avoid insecticide pilferage, and proper sensitization and awareness at the household level. The community members were concerned with the management of pets during spraying so that they do not feed on the dead insects. They were assured that if they sweep up dead insects and throw them in the pit 
	latrine or bury them their pets will not be affected. They were also encouraged to keep pets outside until the designated period has elapsed. 
	They also inquired about safety measures for those who have asthmatic and allergic conditions. They were informed that people with obvious allergic conditions may have their structures left out of the spraying, and use other alternatives like LLINs. 
	 
	Table 11: Public Consultative Meeting on IRS Held at Sena Beach in Mfangano Island, Mbita Sub-County on July 23, 2013 
	 
	 
	 
	 
	 
	NAME 
	ISSUES/CONCERNS 
	RESPONSES 

	1 
	1 
	Public Health Officer 
	Are you aware of IRS? 
	It is the spraying of households’ walls and ceilings, which leads to reduction of malaria, and it is funded by USAID. 

	2 
	2 
	Participant 
	Which effects could the pesticide have on the human beings and environment 
	If used correctly, the insecticide may not cause any side effects to man and aquatic life. Minor effects on man includes skin itching and sneezing, which disappear in days. Aquatic life is very sensitive to insecticides and therefore care must be taken not to spill any insecticide in the lake or nearby environment. 

	3 
	3 
	Facilitator 
	What malaria control methods do you use 
	We use mosquito nets, which are readily available in the area, and clearance of stagnant water around the home to minimize mosquito breeding. Nets available in the facilities are only for the under-fives and expectant mothers. Others can purchase subsidized nets from the mainland through the Beach Management Units. 

	4 
	4 
	Participant 
	On the beaches, there are a lot of water pools where the mosquito breeds, and therefore the pools cause malaria. 
	The community is advised to drain away any pools of water near their houses and use nets if too near to the lake. Drinking water direct from the lake does not cause malaria, but other waterborne diseases like typhoid, which have symptoms like those of malaria. 

	5 
	5 
	Participant 
	Does the insecticide affect domestic pets/animals? 
	During spraying it is advisable to keep all domestic animals outside, and afterwards the resident should throw all the dead insects in a pit latrine or bury them, to avoid pets’ feeding on them. 

	6 
	6 
	Participant 
	Will the household be affected if furniture is sprayed over? 
	the 
	The household owners are advised to remove all the movable furniture outside before the house is sprayed, and cover the heavy pieces (placed at the center of the room) using a covering sheet carried by the spray operators. 

	7 
	7 
	Participant 
	Which is the most affordable malaria control method? 
	Use of mosquito nets that are given by the government free of charge. IRS is also done free of charge. All interventions are complementary and therefore all should be used where possible. 

	8 
	8 
	Participant 
	Will spraying activity be conducted by the local community or by the MOH and what incentive will be given? 
	Some allowance will be given. Recruitment will done at the location/sub-location levels in consultation with MOH, CHMT and DHMT. 
	be 

	9 
	9 
	Participant 
	Will the insecticides kill cockroaches and other household insects? 
	The insecticide may kill the untargeted insects; however, this is not the reason why IRS is conducted. IRS targets mosquitoes that spread 




	 
	 
	 
	 
	 
	NAME 
	ISSUES/CONCERNS 
	RESPONSES 

	TR
	malaria, and hence reduces the malaria transmission/cases. 

	10 
	10 
	Participant 
	Given that most structures on the beach are mabati walled, will the insecticides be retained on the wall? 
	Mabati structures are not recommended for spraying, since they do not retain the insecticide and the little retained easily biodegrades due to high heat. Beach residents whose houses are mabati walled, and any who live less than 30 m from the lake shore, are advised to use other malaria control methods like nets. 

	11 
	11 
	Participant 
	Is there any fee to be paid by the household owners to have their houses sprayed? 
	There is no fee to be paid for your house to be sprayed. The household owners are only expected to have their houses ready to be sprayed. 

	12 
	12 
	Participant 
	What are the benefits of IRS? 
	If majority of the houses are sprayed then there will be savings made on malaria treatment, which can be used for other development, and also no lives will be lost due to malaria. 

	13 
	13 
	Participant 
	Will boarding schools be sprayed? 
	All the eligible structures where people sleep will be sprayed. 

	14 
	14 
	Participant 
	How will poor 
	practices be 
	avoided? 
	The spray operators will be trained on best practices during spraying. Failure to adhere to these practices leads to dismissal of the responsible spray personnel.  

	15 
	15 
	Participant 
	How will insecticide pilferage be avoided? 
	Empty insecticide sachets/containers must be   returned to the store. The community will also be asked to be vigilant and report anyone trying to sell insecticide to them. This is a crime and must be reported to the authorities. 

	16 
	16 
	Participant 
	After the sprayed walls have dried up, is it advisable to touch them? 
	Insecticides stick to the wall and serious effect on humans when be lethal for the mosquito. 
	have no dried, but 
	can 

	17 
	17 
	Facilitator 
	How will mobilization be done? 
	It will be done through the existing structures, which include sub-county/ county administration, Community Health Workers, churches, schools, teachers, Public Health Officers, etc., on the ground, and line ministries. 

	18 
	18 
	Participant 
	Some of the houses are mud walled and therefore smearing may interfere with the insecticide effects. What can be done to avoid this? 
	Mobilization will be carried out before spraying begins whereby a brochure will be dropped in every household explaining what to do before, during and after spraying. Smearing, painting and wall cleaning should be done before spraying, and not again after spraying for at least six months. Wall hangings should be sprayed over. 

	19 
	19 
	Participant 
	Is the household owner allowed to pick anything forgotten in the house during spraying? 
	Spray operators will inspect the house before spraying to confirm that it is ready for spraying and that all items have been removed. 

	20 
	20 
	Participant 
	What will be done to avoid a daughter-in-law spraying the father-in-law’s bedroom, as it is a taboo in Luo culture? 
	Many spray operators will be recruited from the village and therefore someone else can do it on their behalf. They will be moving in a team and since they are from the locality they already know their father- in-laws’ houses. 




	 
	 
	 
	 
	 
	NAME 
	ISSUES/CONCERNS 
	RESPONSES 

	21 
	21 
	Participant 
	Can I be assisted to remove items 
	Spray operators work in a team and therefore 

	TR
	from the house if I am unable to 
	you can be assisted. You can also request your 

	TR
	do so? 
	neighbors to assist you before the SOPs arrive, 

	TR
	as this will make their work easier. 

	22 
	22 
	Facilitator 
	Is IRS 
	welcomed in Mfangano 
	Island? 
	Yes, so allow all rooms to be sprayed, save for 

	TR
	those with iron-sheeted walls, which are mostly 

	TR
	dominant at the beaches. 




	Table 12: Public Consultatitive Meeting on IRS Held at Sena Market on Mfangano Island, Mbita Sub-County on July 24, 2013 
	Questions 
	Questions 
	Questions 
	Questions 
	Questions 
	Responses 

	1 
	1 
	When will IRS start? 
	Will be communicated by the Ministry of Health. 

	2 
	2 
	Is it possible for the program to give alternative assistance to the houses that will not be sprayed in the IRS malaria prevention? 
	Communities are encouraged to engage the other malaria prevention measures, such as sleeping under bed-nets (ITNs), amongst others.  

	3 
	3 
	Can the insecticide be used to treat nets? 
	No. Mosquito nets 
	have their own treatment. 

	4 
	4 
	Which dwellings will be sprayed? 
	All structures where people sleep except mabati walled structures and those within 30 m from the lake shore. 

	5 
	5 
	What are the side effects of IRS? 
	Some of the side effects are itching of the skin, which one washes with soap and water. One can also get a cold (sneezing) or infection of the eyes, which is washed away with lots of water. If the effects persist, then the person is advised to visit a health facility for medication. 

	6 
	6 
	Will commercial places be sprayed? 
	Only community household structures. 

	7 
	7 
	How are the recruitments going to be done? 
	The county MOH teams will work closely with County Administration, such as chiefs and BMUs, to identify people of good character from the community. 

	8 
	8 
	How will the data of the sprayed the spray operators? 
	house units be 
	captured on the ground by 
	Each spray operator will be given a form to capture the information on the ground. The forms will be handed to Team Leaders who will in turn hand over the same to the Supervisor. 

	9 
	9 
	How long does the insecticide last on the wall after spraying? 
	3-6 months depending on the selected chemicals. 

	10 
	10 
	Will you spray tertiary institutions and schools? 
	Dormitories in these institutions will be sprayed. 




	Annex A: Environmental Mitigation and Monitoring Plan 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	Aquatic life exposure to 
	Aquatic life exposure to 
	 
	Transport insecticides in 
	Continous 
	 
	Completed 
	 
	Procedures being 
	Ferry attendats, boat 

	insecticides 
	insecticides 
	 
	sealed barrels to the islands using a vehicle boarded in a ferry Use an impermeable material to wrap the insecticides to avoid spillages 
	 
	checklist Observation 
	followed 
	owners, drivers, implementing partners, pesticide distributors  

	Travellers’ exposure 
	Travellers’ exposure 
	 
	Transport insecticides using 
	a 
	Every trip 
	 
	Completed 
	 
	Absence of side 
	Ferry attendats, boats 

	to insecticides 
	to insecticides 
	 
	separate means from that of passengers Always decontaminate the transport vessel after use 
	  
	inspection  checklist Vessel inspection reports Accident reports 
	 
	effects Procedures being followed 
	owners, drivers, implementing partners, pesticide distributors 

	Driver and/or community exposure, or environmental contamination due to improper transport of pesticide 
	Driver and/or community exposure, or environmental contamination due to improper transport of pesticide 
	     
	Driver training according to PMI and FAO recommendations Provision of appropriate equipment (reliable vehicle with side walls capable of negotiating rugged roads, tie-downs, packing materials, tarps, spill clean-up kit) Cautious driving while transporting chemicals Checking for and repairing leaks from spray equipment prior to transport In case of accident, 
	Once prior to campaign, reinforcement as needed    Continuous 
	   
	Completed inspection  checklist Vehicle inspection reports Accident reports 
	      
	Procedures being followed Demonstrated knowledge Existence of training materials Absence of vehicle accidents  Vehicle condition Absence of spills during insecticide transport 
	Drivers, implementing partners, pesticide distributors, spray team leaders 




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	TR
	completion of accident and corrective action report 

	Environmental contamination 
	Environmental contamination 
	 
	Use site qualification 
	Once prior 
	 
	Site 
	 
	Storage and wash 
	County coordinators, 

	due to improper siting or 
	due to improper siting or 
	checklist. Locate storage and 
	to campaign 
	qualification 
	facilities outside of 
	implementing partner  

	construction of storage and 
	construction of storage and 
	wash facilities on high ground, 
	checklist  
	floodplain and away 

	wash facilities 
	wash facilities 
	 
	above floodplains, away from sensitive receptors (water bodies, birds, bees, fish, children, etc.). Provide berms around pesticide storage if necessary Use appropriate construction materials as specified in FAO recommendations  
	 
	Inspection reports 
	   
	from sensitive receptors (birds, bees, fish, children, etc.) Constructed of suitable material Adequately ventilated  Adequate storage space  

	Storekeeper and/or 
	Storekeeper and/or 
	 
	Provision of secure 
	Once prior to 
	 
	Training 
	 
	Dedicated and trained 
	Storekeeper, spray team 

	community exposure or 
	community exposure or 
	storage facilities 
	campaign 
	records, waste 
	storekeeper who 
	supervisors, spray team 

	environmental contamination 
	environmental contamination 
	 
	Training of storekeepers, 
	 
	transportation 
	demonstrates 
	leaders, implementing 

	due to improper storage 
	due to improper storage 
	team leaders and supervisors 
	 
	record and 
	knowledge and uses 
	partners 

	or pilferage  
	or pilferage  
	according to FAO 
	 
	inventory 
	correct procedures 

	Storekeeper and/or community exposure or environmental contamination 
	Storekeeper and/or community exposure or environmental contamination 
	 
	recommendations Daily tracking of insecticide 
	 Continuous 
	 
	record Daily 
	 
	Stock records up to date 

	due to improper storage 
	due to improper storage 
	sachets/containers issued, 
	 
	supervision 
	 
	Stocks orderly, 

	or pilferage  
	or pilferage  
	  
	used, and returned  Storage procedures according to PMI BMPs  Storekeepers trained to not issue pesticides for agricultural or any other unauthorized use 
	  Continuous 
	 
	reports Inspection report  
	    
	rotation system in place Expiration dates observed Empty sachets/containers collected, counted and reconciled with amounts issued  Ratio of structures sprayed to  sachets/containers issued  Storehouse 




	Potential Mitigation Monitoring Monitoring Negative Impact Activities Frequency Method     Staff handling OPs or  For all pesticides, all storage, Training: included  Training record  
	Potential Mitigation Monitoring Monitoring Negative Impact Activities Frequency Method     Staff handling OPs or  For all pesticides, all storage, Training: included  Training record  
	Potential Mitigation Monitoring Monitoring Negative Impact Activities Frequency Method     Staff handling OPs or  For all pesticides, all storage, Training: included  Training record  
	Potential Mitigation Monitoring Monitoring Negative Impact Activities Frequency Method     Staff handling OPs or  For all pesticides, all storage, Training: included  Training record  
	Potential Mitigation Monitoring Monitoring Negative Impact Activities Frequency Method     Staff handling OPs or  For all pesticides, all storage, Training: included  Training record  
	Monitoring Implementation Indicators Responsibility temperature measured and recorded No leaks or spills evident Insecticides not stored in same room with food, or medicine, or in inhabited spaces Facility physically secure, padlocked and guarded when not in use No fire, flame, smoking or eating allowed in storage areas Demonstrated County  coordinators, 

	carbamates experience 
	carbamates experience 
	spray, and wash (SSW) in pre-campaign  
	Pre/mid 
	knowledge of implementing partners 

	cholinesterase inhibition (CI) 
	cholinesterase inhibition (CI) 
	orientation, and personnel receive training in 
	Inspection 
	symptoms of 

	due to exposure. (Symptoms 
	due to exposure. (Symptoms 
	in training for recognizing effects of 
	reports 
	poisoning, emergency 

	include tiredness, weakness, 
	include tiredness, weakness, 
	new personnel. 

	dizziness, nausea and blurred 
	dizziness, nausea and blurred 
	pesticide poisoning, remain  PMI will use the 
	Daily 
	treatment, and 

	vision, headache, sweating, 
	vision, headache, sweating, 
	alert to symptoms protocols 
	supervision 
	referral protocol by 

	tearing, drooling, vomiting, 
	tearing, drooling, vomiting, 
	amongst their co-workers developed to 
	reports 
	supervisors, 

	tunnel vision, and twitching, 
	tunnel vision, and twitching, 
	and respond appropriately. inform the 
	team leaders, 

	abdominal cramps, muscular  
	abdominal cramps, muscular  
	PMI will evaluate various implementation 
	SSW personnel 

	tremors, staggering gait.) Acute effects of pesticide  toxicity go untreated.  (Symptoms include tiredness, 
	tremors, staggering gait.) Acute effects of pesticide  toxicity go untreated.  (Symptoms include tiredness, 
	approaches to monitoring of PMI program sprayer exposure to OP monitoring for OP pesticides. pesticides and will develop protocols, based on these evaluations, for a monitoring program. Employ CI testing as needed. Training on  symptoms and Team leaders, storekeepers  responses prior trained to recognize 
	 Training record  Interview of community  
	Antidotes available at health facilities Demonstrated Spray team supervisors, knowledge of signs spray team leaders, county coordinators, and and symptoms of 




	Table
	 
	 
	 
	 
	 





	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	weakness, dizziness, nausea, 
	weakness, dizziness, nausea, 
	symptoms and enforce 
	to each campaign  
	 
	Daily 
	poisoning, emergency 
	implementing 
	partners  

	blurred vision, headache, 
	blurred vision, headache, 
	treatment protocols. 
	 
	supervision 
	treatment, and 

	sweating, tearing, drooling, 
	sweating, tearing, drooling, 
	(e.g., medical referral). 
	 
	reports 
	referral protocol by 

	vomiting, tunnel vision, twitching, abdominal cramps, muscular tremors, staggering gait.) 
	vomiting, tunnel vision, twitching, abdominal cramps, muscular tremors, staggering gait.) 
	 
	Ensure treatment medicines are available at health facilities in the counties.  
	 Continuous observation, reinforcement 
	 
	SSW personnel, and residents CI test results 

	TR
	   
	If skin itches after re-entrance into home, wash with soap and water; for eye irritation, flush eyes with water. For respiratory irritation, leave the home for fresh air.  For ingestion, vomiting should not be induced but the mouth should be rinsed. The person should be kept calm and medical attention should be sought as quickly as possible. 
	and enforcement of treatment protocols 
	 
	Antidotes and treatment medicines available at health facilities 




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	Exposure of SSW personnel and/or community during spray operations due to improper spray procedures Failure to realize/receive the benefits of IRS due to improper spray procedures 
	Exposure of SSW personnel and/or community during spray operations due to improper spray procedures Failure to realize/receive the benefits of IRS due to improper spray procedures 
	  
	Training of SSW personnel and health workers according to MOH and WHOPES recommendations Proper assembly and calibration of spray 
	Once prior to campaign     
	    
	Inspection reports Interviews Training records Supervision of 
	  
	SSW personnel and health workers display knowledge by following procedures at all times Frequently agitate 
	Spray team supervisors, spray team leaders, implementing partners 

	TR
	   
	equipment Proper spray patterns Proper cleanup and equipment storage procedures Discipline SSW personnel who do not follow proper procedure in all aspects of operations (handling, spraying, hygiene, cleanup) 
	 Continuous 
	 
	operators, testing of sprayed surface 
	      
	spray can Hold pump such that compression gage can be seen Stand parallel to wall being sprayed Stand 45 cm from wall 1m/2.5 sec spray rate 75 cm swatch width and 5 cm overlap All eaves and interior surfaces sprayed except dedicated kitchens 

	SSW member or community 
	SSW member or community 
	 
	Use of sprayers manufactured 
	Continuous 
	 
	Inspection 
	 
	All PPE as specified 
	Spray team supervisors, 

	exposure, or environmental 
	exposure, or environmental 
	and maintained according to 
	reports 
	in WHOPES 
	spray team leaders, 

	contamination due to 
	contamination due to 
	WHOPES specifications  
	 
	Observations  
	recommendations in 
	implementing partners 

	equipment or PPE issues 
	equipment or PPE issues 
	 
	Proper assembly and 
	 
	Interview 
	good condition and 

	TR
	calibration of spray 
	worn by all 

	TR
	equipment  
	personnel in contact 

	TR
	 
	Procurement and proper use 
	with pesticides 

	TR
	of PPE by all persons in 
	 
	Condition of 

	TR
	contact with pesticides 
	spray equipment 

	TR
	 
	Spray nozzle 

	TR
	not dripping 

	TR
	during spraying 

	TR
	or transportation 

	TR
	 
	CI levels 




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	 
	 
	Residential exposure 
	 
	Training of spray operators 
	Training and 
	 
	Completed 
	 
	IEC materials 
	DHMTs, CHMTs, County 

	TR
	from contaminated household goods 
	 
	to refuse to spray houses that are not properly prepared  Information Education and Communication (IEC) campaign, instruct residents to: Clear homes of mats or rugs, 
	communication program prior to campaign  Spray operators require household goods removal prior to spraying domicile 
	  
	checklists Daily reports 
	  
	developed and include specific instructions IEC materials delivered in appropriate fashion Residents outside house during spraying 
	coordinators, implementing partners, spray operators, team leaders, supervisors 

	TR
	    
	furniture, cooking implements and foodstuffs prior to spraying. If furniture cannot be moved out of the home, then move it to the center of the room and cover with drop cloth. Stay outside the home during spraying and for two to four hours after spraying. Move and keep (tie up or cage) all animals outside the home during spraying, and for four hours after spraying. Sweep up any insects killed from the spraying or any residual insecticide and drop 
	      
	Food and goods outside house during spraying Furniture covered during spraying Residents stay outside for four hours after spraying Residents sweep floor and dispose of waste properly Occurrence of skin/eye/ throat irritation Houses not sprayed for lack of preparation 

	TR
	waste in latrine pits. 

	 
	 
	Failure to realize 
	 
	Train residents to continue 
	Prior to 
	 
	IEC records 
	 
	Continued bed-net 
	Village and district leaders 

	TR
	benefits of spraying 
	using bed-nets for protection 
	each campaign 
	 
	Homeowner 
	use 

	TR
	due to post-spray 
	against malaria, and to refrain 
	interviews 
	 
	Walls not plastered 

	TR
	behavior change 
	from re-plastering or painting over the sprayed walls after spraying; re-plaster prior to spraying if necessary.  
	 
	Observations during mid-spray inspections  
	after spraying 

	 
	 
	Staff and community exposure in vehicle used to transport 
	Frequent washing of interior and exterior of program vehicles after pesticide transport using soap and 
	Continuous 
	  
	Inspection reports Observations  
	 
	Vehicle condition 
	Spray team supervisors, spray team leaders, implementing partners, 




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	spray team and/or pesticides 
	spray team and/or pesticides 
	water and PPE 
	drivers 

	 
	 
	SSW personnel 
	 
	Training and enforcement in 
	Training once 
	 
	Completed 
	 
	Two uniforms and 
	Spray team supervisors, 

	TR
	exposure due 
	good personal hygiene, daily 
	prior to 
	checklists 
	PPE issued to each 
	spray team leaders, 

	TR
	to poor 
	washing of protective clothes 
	campaign, 
	 
	Observations  
	spray operator and 
	implementing partners 

	TR
	personal hygiene 
	  
	and cleaning of equipment  Prohibition of eating, drinking and smoking during travel, work or before decontamination Discipline SSW personnel that do not follow proper procedures in all aspects of operations (handling, spraying, hygiene, cleanup) 
	continuous reinforcement and enforcement of good personal hygiene 
	 
	Daily supervision reports 
	   
	one set cleaned each day No eating, drinking or smoking witnessed during operations or prior to washing  Adequate numbers of shower/bathing facilities available  Shower or bath taken, face/neck and hands washed with soap and water 

	 
	 
	SSW personnel 
	 
	Procurement of barrels for 
	Once prior to 
	 
	Waste disposal 
	 
	Purchase records, 
	NEMA, district and 

	TR
	and/or community 
	progressive rinse, and wash-
	campaign 
	certificate 
	inspection reports, 
	county coordinators, 

	TR
	exposure due 
	tubs for personal hygiene; 
	 
	 
	Post inspection 
	waste disposal 
	implementing partners 

	TR
	to poor 
	close supervision of triple-
	 
	reports 
	records from 

	TR
	waste manage- 
	rinse and wash procedures; 
	 
	incinerator  

	TR
	ment procedures 
	  
	equipment labeled as District Health Office property to deter sale and domestic use in event of pilferage Collecting, counting, and comparing number of empty sachets/containers to disbursement records, collection of worn/torn gloves and masks Shipment of all wastes to authorized incinerator, destruction witnessed by 
	 Continuous 




	Potential Mitigation Monitoring Monitoring Monitoring Implementation Negative Impact Activities Frequency Method Indicators Responsibility implementing partner and Ministry of Health official  Exposure of  Communities establish Train operators  Resident  IEC campaign District supervisory teams, residents needing system to assist the elderly once prior feedback,  adequately addresses CHWs, CHEWs, and to campaign village leaders physical assistance and disabled in removing self  Inspection issues surroun
	Potential Mitigation Monitoring Monitoring Monitoring Implementation Negative Impact Activities Frequency Method Indicators Responsibility implementing partner and Ministry of Health official  Exposure of  Communities establish Train operators  Resident  IEC campaign District supervisory teams, residents needing system to assist the elderly once prior feedback,  adequately addresses CHWs, CHEWs, and to campaign village leaders physical assistance and disabled in removing self  Inspection issues surroun
	Potential Mitigation Monitoring Monitoring Monitoring Implementation Negative Impact Activities Frequency Method Indicators Responsibility implementing partner and Ministry of Health official  Exposure of  Communities establish Train operators  Resident  IEC campaign District supervisory teams, residents needing system to assist the elderly once prior feedback,  adequately addresses CHWs, CHEWs, and to campaign village leaders physical assistance and disabled in removing self  Inspection issues surroun
	Potential Mitigation Monitoring Monitoring Monitoring Implementation Negative Impact Activities Frequency Method Indicators Responsibility implementing partner and Ministry of Health official  Exposure of  Communities establish Train operators  Resident  IEC campaign District supervisory teams, residents needing system to assist the elderly once prior feedback,  adequately addresses CHWs, CHEWs, and to campaign village leaders physical assistance and disabled in removing self  Inspection issues surroun
	Potential Mitigation Monitoring Monitoring Monitoring Implementation Negative Impact Activities Frequency Method Indicators Responsibility implementing partner and Ministry of Health official  Exposure of  Communities establish Train operators  Resident  IEC campaign District supervisory teams, residents needing system to assist the elderly once prior feedback,  adequately addresses CHWs, CHEWs, and to campaign village leaders physical assistance and disabled in removing self  Inspection issues surroun




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	TR
	 
	interventions should be implemented such as LLINs or wall lining). Do not dispose of any pesticides anywhere other than IRS triple-rinse wash system. 

	 
	 
	Loss of biodiversity due to pesticide contamination 
	 
	Do not store pesticide within 100 m, nor spray or wash within 30 m of sensitive areas or critical habitat (sensitive areas and critical habitats must be identified before activities commence). 
	Continuous 
	  
	Completed checklists Observations 
	 
	Individual organism fatalities or impairment 
	Implementing partner’s ECO, spray team leaders, supervisors, district  and county coordinators, NEMA  

	 
	 
	Farm, aquaculture or apiary contamination 
	  
	Train farmers, fish farmers and beekeepers in target areas to guard against contamination of agri/aquaculture or apiary equipment, and to ensure sweeping and disposal of floor residue and dead insects after IRS in pit latrines prior to storing equipment in home. Train SSW workers on the dangers of pesticides to food, fish, birds, and bees. 
	Once prior to campaign 
	    
	Training records Pre-inspection reports Observations 
	  
	Number of post-spraying complaints from agri-aquaculture or apiary practitioners in target area Reports of fish or bee kills 
	Spray team leaders and supervisors, spray personnel, IEC coordinator, implementing partners 

	 
	 
	Spray operations have no/reduced impact on vector due to pesticide quality. 
	  
	Collect insecticide samples and test to ensure quality control. Supervise and monitor pesticide make-up procedures. 
	Periodic spot sampling  Continuous monitoring by spray team leaders and supervisors 
	  
	Spray operator daily reports  
	  
	Pesticide meets specifications. Spray operator use reports reflect proper house/sachet ratio. 
	Implementing partners, team leaders and supervisors  




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Monitoring Frequency 
	Monitoring Method 
	Monitoring Indicators 
	Implementation Responsibility 

	 
	 
	Loss of efficacy of pesticides due to continuous or inappropriate use 
	 
	Use pesticide rotation or mosaicking protocol to minimize development of resistance to insecticides. Avoid agricultural use of health-based pesticides. 
	Continuously re-assess pesticide to be used based on entomological monitoring. 
	 
	Resistance test results 
	 
	Protocol developed 
	Implementing partners 

	 
	 
	Vector develops resistance to insecticide used. 
	 
	Change pesticide used. 
	Monitoring resistance before, during, and after each campaign 
	 
	Entomologist report 
	 
	Monitoring results presented in end-of-round report 
	Implementing partners 

	 
	 
	SSW worker or community exposure, or environmental contamination due to negligence 
	 
	Take disciplinary action against SSW workers that do not follow proper procedure in all aspects of operations (handling, spraying, hygiene, cleanup) up to and including discharge from duties. 
	Continuous monitoring throughout campaign, immediate action upon discovery of non-conformance with procedures 
	  
	Daily supervisor reports Disciplinary reports 
	   
	Good hiring and management practices Adequate supervisor to team leader to spray operator ratio Number and severity of incidents reported  
	Spray team supervisors, spray team leaders, implementing partners, county coordinators, NEMA 

	 
	 
	Community exposure, or environmental contamination post- campaign, due to inadequate de-mobilization 
	  
	Pesticide storage areas, spray equipment, overalls, PPE, wash equipment, etc., are cleaned with soap and water at end of campaign and are securely stored. Transfer any unused pesticide to district secured warehouse for disposal if expired, or use in subsequent spray round(s).  
	Once at end of campaign 
	   
	Supervision reports, End of campaign report Post- inspection checklists 
	   
	Presence of adequate facilities for end of campaign cleaning and storage  Visual observance of proper de-mobilization All equipment cleaned and properly stored 
	County coordinators, CHMT, implementing partners, NEMA 

	 
	 
	Community exposure due to residuals in vehicles used for pesticide transport 
	 
	End-of-program cleaning/decontamination of interior and exterior of vehicles 
	Once after campaign 
	   
	Observations Interviews End of spray compliance report 
	 
	Interiors and exteriors of vehicles cleaned 
	Drivers/rental company 




	H2
	Skin Decontamination 
	Decontamination must proceed concurrently with whatever resuscitative and antidotal measures are necessary to preserve life. Shower patient with soap and water, and shampoo hair to remove chemicals from skin and hair. If there are any indications of weakness, ataxia, or other neurologic impairment, remove the victim’s clothing, have the victim lie down, and give the victim a complete bath and shampoo using copious amounts of soap and water. Check for pesticide sequestered under fingernails or in skin folds 
	Flush contaminating chemicals from eyes with copious amounts of clean water for 10-15 minutes. If eye irritation is present after decontamination, ophthalmologic consultation is appropriate.  
	Persons attending the victim should avoid direct contact with heavily contaminated clothing and vomitus. Contaminated clothing should be promptly removed, bagged, and laundered before returning to the patient. Shoes and other leather items cannot usually be decontaminated and should be discarded. Note that pesticides can contaminate the inside surfaces of gloves, boots, and headgear. Decontamination should especially be considered for emergency personnel staff (such as ambulance drivers) at the site of a sp
	Airway Protection 
	Ensure that a clear airway exists.  Health care workers in health facilities where victims will be rushed will suction any oral secretions using a large bore suction device if necessary and intubate the trachea if the patient has respiratory depression or if the patient appears obtunded or otherwise neurologically impaired. Oxygen will be administered as necessary to maintain adequate tissue oxygenation. In severe poisonings, mechanically supporting pulmonary ventilation for several days may be necessary.  
	Note on Specific Pesticides: There are several special considerations with regard to certain pesticides. In OP and carbamate poisoning, adequate tissue oxygenation is essential prior to administering atropine.  
	Gastrointestinal Decontamination 
	A joint position statement has recently been released by the American Academy of Clinical Toxicology and the European Association of Poisons Centers and Clinical Toxicologists on various methods of gastrointestinal decontamination. A summary of the position statement accompanies the description of each procedure.  
	1.Gastric Lavage. If the patient presents within 60 minutes of ingestion, lavage may beconsidered. Insert an orogastric tube and follow with fluid, usually normal saline. Aspirate back
	1.Gastric Lavage. If the patient presents within 60 minutes of ingestion, lavage may beconsidered. Insert an orogastric tube and follow with fluid, usually normal saline. Aspirate back
	1.Gastric Lavage. If the patient presents within 60 minutes of ingestion, lavage may beconsidered. Insert an orogastric tube and follow with fluid, usually normal saline. Aspirate back


	the fluid in an attempt to remove any toxicant. If the patient is neurologically impaired, airway protection with a cuffed endotracheal tube is indicated prior to gastric lavage. Lavage performed more than 60 minutes after ingestion has not proven to be beneficial and runs the risk of inducing bleeding, perforation, or scarring due to additional trauma to already traumatized tissues. It is almost always necessary first to control seizures before attempting gastric lavage or any other method of GI decontamin
	the fluid in an attempt to remove any toxicant. If the patient is neurologically impaired, airway protection with a cuffed endotracheal tube is indicated prior to gastric lavage. Lavage performed more than 60 minutes after ingestion has not proven to be beneficial and runs the risk of inducing bleeding, perforation, or scarring due to additional trauma to already traumatized tissues. It is almost always necessary first to control seizures before attempting gastric lavage or any other method of GI decontamin
	the fluid in an attempt to remove any toxicant. If the patient is neurologically impaired, airway protection with a cuffed endotracheal tube is indicated prior to gastric lavage. Lavage performed more than 60 minutes after ingestion has not proven to be beneficial and runs the risk of inducing bleeding, perforation, or scarring due to additional trauma to already traumatized tissues. It is almost always necessary first to control seizures before attempting gastric lavage or any other method of GI decontamin


	Note on Specific Pesticides: Lavage is contraindicated in hydrocarbon ingestion, a common vehicle in many pesticide formulations.  
	Position Statement: Gastric lavage should not be routinely used in the management of poisons. Lavage is indicated only when a patient has ingested a potentially life-threatening amount of poison and the procedure can be done within 60 minutes of ingestion. Even then, clinical benefit has not been confirmed in controlled studies. 
	2. Activated Charcoal Adsorption. Activated charcoal is an effective absorbent for many poisonings. Volunteer studies suggest that it will reduce the amount of poison absorbed if given within 60 minutes. There are insufficient data to support or exclude its use if time from ingestion is prolonged, although some poisons that are less soluble may be absorbed beyond 60 minutes. Clinical trials with charcoal have been done with poisons other than pesticides. There is some evidence that paraquat is well absorbed
	2. Activated Charcoal Adsorption. Activated charcoal is an effective absorbent for many poisonings. Volunteer studies suggest that it will reduce the amount of poison absorbed if given within 60 minutes. There are insufficient data to support or exclude its use if time from ingestion is prolonged, although some poisons that are less soluble may be absorbed beyond 60 minutes. Clinical trials with charcoal have been done with poisons other than pesticides. There is some evidence that paraquat is well absorbed
	2. Activated Charcoal Adsorption. Activated charcoal is an effective absorbent for many poisonings. Volunteer studies suggest that it will reduce the amount of poison absorbed if given within 60 minutes. There are insufficient data to support or exclude its use if time from ingestion is prolonged, although some poisons that are less soluble may be absorbed beyond 60 minutes. Clinical trials with charcoal have been done with poisons other than pesticides. There is some evidence that paraquat is well absorbed


	 
	 
	 
	 
	Many activated charcoal formulations come premixed with sorbitol. Avoid giving more than one dose of sorbitol as a cathartic in infants and children due to the risk of rapid shifts of intravascular fluid. Encourage the victim to swallow the adsorbent even though spontaneous vomiting continues. Antiemetic therapy may help control vomiting in adults or older children. As an alternative, activated charcoal may be administered through an orogastric tube or diluted with water and administered slowly through a na
	Note on Specific Pesticides: The use of charcoal without airway protection should be employed with caution in poisons such as OPs, carbamates, and organochlorines if they are prepared in a hydrocarbon solution.  
	Position Statement: Single-dose activated charcoal should not be used routinely in the management of poisoned patients. Charcoal appears to be most effective within 60 minutes of ingestion and may be 
	considered for use for this time period. Although it may be considered 60 minutes after ingestion, there is insufficient evidence to support or deny its use for this time period. Despite improved binding of poisons within 60 minutes, only one study suggests that there is improved clinical outcome. Activated charcoal is contraindicated in an unprotected airway, a gastro-intestinal tract not anatomically intact, and when charcoal therapy may increase the risk of aspiration of a hydrocarbon-based pesticide. 
	Seizures: Lorazepam is increasingly being recognized as the drug of choice for status epilepticus, although there are few reports of its use with certain pesticides. Emergency personnel must be prepared to assist ventilation with lorazepam and any other medication used to control seizures. See dosage table below. For organochlorine compounds, use of lorazepam has not been reported in the literature. Diazepam is often used for this, and is still used in other pesticide poisonings.  Below is dosing informatio
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Phenobarbital is an additional treatment option for seizure control. Dosage for infants, children, and adults is 15-20 mg/kg as an IV loading dose. An additional 5 mg/kg IV may be given every 15-30 minutes to a maximum of 30 mg/kg. The drug should be pushed no faster than 1 mg/kg/minute.  
	For seizure management, most patients respond well to usual management consisting of benzodiazepines, or phenytoin and phenobarbital. 
	H2
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	Annex C: Summary of Acute Exposure Symptoms and Treatment of WHO Pesticides 
	Summary of Acute Exposure Symptoms and Treatment of WHO-recommended Carbamates 
	Carbamates 
	Carbamates 
	Carbamates 
	Human side effects 
	Treatment 

	Bendiocarb 
	Bendiocarb 
	Excessive sweating, headache, nausea, blurred vision, chest 
	The affected person should stop work immediately, remove any contaminated 

	TR
	pain, vomiting, excessive salivation, and slurred speech. 
	clothing and wash the affected skin with soap and clean water. The whole 

	TR
	Severe intoxication causes narrowed pupils, muscle 
	contaminated area (including the eyes, if necessary) should be flushed with large 

	TR
	twitching, spasms, intestinal  convulsions, diarrhea,  and 
	quantities of clean water. The patient should be kept at rest and immediate medical 

	TR
	labored respiration. 
	aid obtained. Administer atropine. 

	Propoxur 
	Propoxur 
	Excessive sweating, headache, nausea, blurred vision, chest 
	The affected person should stop work immediately, remove any contaminated 

	TR
	pain, vomiting, excessive salivation, and slurred speech. 
	clothing and wash the affected skin with soap and clean water. The whole 

	TR
	Severe intoxication causes narrowed pupils, muscle 
	contaminated area (including the eyes, if necessary) should be flushed with large 

	TR
	twitching, spasms, intestinal  convulsions, diarrhea,  and 
	quantities of clean water. The patient should be kept at rest and immediate medical 

	TR
	labored respiration. 
	aid obtained. Administer atropine. 


	Summary of Acute Exposure Symptoms and Treatment of WHO-recommended Organophosphates 
	Organo-phosphates 
	Organo-phosphates 
	Organo-phosphates 
	Organo-phosphates 
	Organo-phosphates 
	Human side effects 
	Treatment 

	Malathion 
	Malathion 
	Malathion is an indirect cholinesterase inhibitor. The primary target of malathion is the nervous system; it causes neurological effects by inhibiting cholinesterase in the blood and brain. Exposure to high levels can result in difficulty breathing, vomiting, blurred vision, increased salivation and perspiration, headaches, and dizziness. Loss of consciousness and death may follow very high exposures to malathion. 
	Oral exposure to malathion should be treated with rapid gastric lavage unless the patient is vomiting. Dermal exposures should be treated by washing the affected area with soap and water. If the eyes have been exposed to malathion, flush them with saline or water. People exposed to malathion who exhibit respiratory inefficiency with peripheral symptoms should be treated via slow intravenous injection with 2-4 mg atropine sulfate and 1,000-2,000 mg pralidoxime chloride or 250 mg toxogonin (adult dose).  Expo

	Fenitrothion 
	Fenitrothion 
	Fenitrothion is the most toxic to man of the insecticides approved for residual house spraying, and has a relatively low margin of safety. Absorbed through the gastrointestinal tract as well as through contact with skin and by inhalation. It is also a cholinesterase inhibitor. 
	Dermal exposure to fenitrothion should be treated by removing contaminated clothing, rinsing the skin with water, washing the exposed areas with soap and water, then seeking medical attention. If fenitrothion gets into the eyes, they should be rinsed with water for several minutes. Contact lenses should be removed if possible and medical attention should be sought. Ingestion of fenitrothion should be treated by rinsing the mouth and inducing vomiting if the person is conscious. Inhalation exposures require 




	Organo-phosphates 
	Organo-phosphates 
	Organo-phosphates 
	Organo-phosphates 
	Organo-phosphates 
	Human side effects 
	Treatment 

	Pirimiphos-methyl 
	Pirimiphos-methyl 
	Pirimiphos-methyl is also a cholinesterase inhibitor. Early symptoms of poisoning may include excessive sweating, headache, weakness, giddiness, nausea, vomiting, stomach pains, blurred vision, constricted pupils, slurred speech, and muscle twitching.  Later there may be convulsions, coma, loss of reflexes, and loss of sphincter control. 
	OP poisoning is a medical emergency and requires immediate treatment. All supervisors and individual spray men (in the case of dispersed operations) should be trained in first-aid and emergency treatment of OP intoxication. The affected person should stop work immediately, remove any contaminated clothing, wash the affected skin with soap and clean water and flush the skin with large quantities of clean water. Care must be taken not to contaminate others, including medical or paramedical workers.  Automatic




	Summary of Acute Exposure Symptoms and Treatment for Pyrethroids 
	Pyrethroids 
	Pyrethroids 
	Pyrethroids 
	Pyrethroids 
	Pyrethroids 
	Human side effects 
	Treatment 

	Bifenthrin 
	Bifenthrin 
	Acute exposure symptoms include skin and eye irritation, headache, dizziness, nausea, vomiting, diarrhea, excessive salivation, fatigue, irritability, abnormal sensations of the face and skin, and numbness. No skin inflammation or irritation observed; however, can cause a reversible tingling sensation. Incoordination, irritability to sound and touch, tremors, salivation, diarrhea, and vomiting have been caused by high doses. 
	Depends on the symptoms of the exposed person. Casual exposures require decontamination and supportive care. Wash affected skin areas promptly with soap and warm water. Medical attention should be sought if irritation or paresthesia occurs. Eye exposures should be treated by rinsing with copious amounts of water or saline. 

	Deltamethrin 
	Deltamethrin 
	Acute exposure symptoms include skin and eye irritation, headache, dizziness, nausea, vomiting, diarrhea, excessive salivation, fatigue, irritability, abnormal sensations of the face and skin, and numbness. 
	If exposed immediately remove any contaminated clothing. Soak any liquid contaminant on the skin clean affected area with soap and warm water.  Rinse copiously with water when eye exposures occur or 4% sodium bicarbonate.  Vomiting should not be induced following ingestion exposures, but the mouth should be rinsed. 

	Lambda- 
	Lambda- 
	Cyhalothrin 
	Skin exposure leads to transient skin sensations such as periorbital facial tingling and burning. Can irritate the eyes, skin, and upper respiratory tract. Oral exposure can cause neurological effects, including tremors and convulsions. Ingestion of liquid formulations may result in aspiration of the solvent into the lungs, resulting in chemical pneumonitis. 
	Dermal exposure should be treated by removing contaminated clothing and washing the exposed areas with soap and water. Eyes should be rinsed with water for several minutes. Vomiting should not be induced following ingestion. Inhalation exposures require removal to fresh air and rest. 

	Alpha-cypermethrin 
	Alpha-cypermethrin 
	Acute exposure symptoms include skin rashes, eye irritation, itching and burning sensation on exposed skin, and paraesthesia. Acute inhalation exposures may cause upper and lower respiratory tract irritation. Ingestion of alpha-cypermethrin is also harmful. 
	Dermal exposure should be treated by removing contaminated clothing and washing the exposed areas with soap and water. Eyes should be rinsed with water for several minutes. Vomiting should not be induced following ingestion. Inhalation exposures require removal to fresh air and rest. 

	Cyfluthrin 
	Cyfluthrin 
	Acute occupational or accidental exposure results in burning, itching, and tingling of the skin. Reported systemic symptoms included dizziness, headache, anorexia, and fatigue. Vomiting occurs most commonly after ingestion of pyrethroids. Less commonly reported symptoms include tightness of the chest, paresthesia, palpitations, blurred vision, and increased sweating. In serious cases, coarse muscular fasciculations (twitching), convulsions, and coma. 
	If exposed immediately remove any contaminated clothing. Soak any liquid contaminant on the skin clean affected area with soap and warm water. Rinse copiously with water when eye exposures occur or 4% sodium bicarbonate. Vomiting should not be induced following ingestion exposures, but the mouth should be rinsed. 




	Pyrethroids 
	Pyrethroids 
	Pyrethroids 
	Pyrethroids 
	Pyrethroids 
	Human side effects 
	Treatment 

	Etofenprox 
	Etofenprox 
	Acute occupational or accidental exposure results in burning, itching, and 
	If exposed immediately remove any contaminated clothing. Soak any liquid 

	TR
	tingling of the skin. Reported systemic symptoms included dizziness, 
	contaminant on the skin; clean affected area with soap and warm water. 

	TR
	headache, anorexia, and fatigue. Vomiting occurs most commonly after 
	Rinse copiously with water when eye exposures occur or 4% sodium 

	TR
	ingestion of pyrethroids. Less commonly reported symptoms include 
	bicarbonate. Vomiting should not be induced following ingestion exposures, 

	TR
	tightness of the chest, paresthesia, palpitations, blurred  vision, and increased sweating. In serious cases, coarse muscular fasciculations 
	but the mouth should be rinsed.  

	TR
	(twitching), convulsions, and coma. 
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	Annex D: Environmental Mitigation and Monitoring Report (EMMR) Form 
	KENYA PMI IRS ENVIRONMENTAL MITIGATION AND MONITORING REPORT (EMMR) ANNUAL REPORTING FORM AND CERTIFICATION 
	Implementing Organization: 
	Geographic location of USAID-funded activities: 
	Period covered by this Reporting Form and Certification: 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Status of Mitigation Activity 
	List any Outstanding Issues related to Mitigation and corrective measures taken/planned 

	Driver and/or community exposure, or environmental contamination due to improper transport of pesticide 
	Driver and/or community exposure, or environmental contamination due to improper transport of pesticide 
	     
	Driver training according to FAO recommendations Provision of appropriate equipment (reliable vehicle with side walls capable of negotiating rugged roads, tie-downs, packing materials, tarps, spill clean-up kit) Cautious driving while transporting chemicals Checking for and repairing leaks from spray equipment prior to transport In case of accident, completion of accident and corrective action report 
	 
	 

	Environmental contamination due to improper siting or construction of storage and wash facilities 
	Environmental contamination due to improper siting or construction of storage and wash facilities 
	  
	Use site qualification checklist. Locate storage and wash facilities on high ground, above floodplains, away from sensitive receptors (water bodies, birds, bees, fish, children, etc.). Provide berms around pesticide storage if necessary. Use appropriate construction materials 
	 
	 




	List any Outstanding Potential Mitigation Status of Issues related to Negative Impact Activities Mitigation Activity Mitigation and corrective measures taken/planned as specified in FAO recommendations  Storekeeper and/or community exposure or  Provision of secure storage facilities   environmental contamination due to  Training of storekeepers, team leaders improper storage or pilferage  and supervisors according to Storekeeper and/or community exposure or environmental contamination due to FAO recommend
	List any Outstanding Potential Mitigation Status of Issues related to Negative Impact Activities Mitigation Activity Mitigation and corrective measures taken/planned as specified in FAO recommendations  Storekeeper and/or community exposure or  Provision of secure storage facilities   environmental contamination due to  Training of storekeepers, team leaders improper storage or pilferage  and supervisors according to Storekeeper and/or community exposure or environmental contamination due to FAO recommend
	List any Outstanding Potential Mitigation Status of Issues related to Negative Impact Activities Mitigation Activity Mitigation and corrective measures taken/planned as specified in FAO recommendations  Storekeeper and/or community exposure or  Provision of secure storage facilities   environmental contamination due to  Training of storekeepers, team leaders improper storage or pilferage  and supervisors according to Storekeeper and/or community exposure or environmental contamination due to FAO recommend
	List any Outstanding Potential Mitigation Status of Issues related to Negative Impact Activities Mitigation Activity Mitigation and corrective measures taken/planned as specified in FAO recommendations  Storekeeper and/or community exposure or  Provision of secure storage facilities   environmental contamination due to  Training of storekeepers, team leaders improper storage or pilferage  and supervisors according to Storekeeper and/or community exposure or environmental contamination due to FAO recommend
	List any Outstanding Potential Mitigation Status of Issues related to Negative Impact Activities Mitigation Activity Mitigation and corrective measures taken/planned as specified in FAO recommendations  Storekeeper and/or community exposure or  Provision of secure storage facilities   environmental contamination due to  Training of storekeepers, team leaders improper storage or pilferage  and supervisors according to Storekeeper and/or community exposure or environmental contamination due to FAO recommend




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Status of Mitigation Activity 
	List any Outstanding Issues related to Mitigation and corrective measures taken/planned 

	cramps, 
	cramps, 
	muscular tremors, staggering gait) 
	     
	treatment protocols. (e.g., medical referral) Ensure treatment medicines are available at District health centers.  If skin itches after re-entrance into home, wash with soap and water, for eye irritation, flush eyes with water. For respiratory irritation, leave the home for fresh air.  For ingestion, or if symptoms persist, contact program staff or go to nearest health facility. 

	Exposure of SSW personnel and/or community during spray operations due to improper spray procedures Failure to realize/receive the benefits of IRS due to improper spray procedures 
	Exposure of SSW personnel and/or community during spray operations due to improper spray procedures Failure to realize/receive the benefits of IRS due to improper spray procedures 
	     
	Training of SSW personnel and health workers according to MOH and WHOPES recommendations Proper assembly and calibration of spray equipment Proper spray patterns Proper cleanup and equipment storage procedures Discipline SSW personnel who do not follow proper procedure in all aspects of operations (handling, spraying, hygiene, cleanup) 
	 
	 

	SSW member or community exposure, or environmental contamination due to equipment or PPE issues 
	SSW member or community exposure, or environmental contamination due to equipment or PPE issues 
	 
	Use of sprayers manufactured and maintained according to WHOPES specifications 
	 
	 




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Status of Mitigation Activity 
	List any Outstanding Issues related to Mitigation and corrective measures taken/planned 

	TR
	  
	Proper assembly and calibration of spray equipment  Procurement and proper use of PPE by all persons in contact with pesticides 

	 
	 
	Residential Exposure from contaminated household goods 
	       
	Training of spray operators to refuse to spray houses that are not properly prepared IEC Campaign, instruct residents to: Clear homes of mats or rugs, furniture, cooking implements and foodstuffs prior to spraying If furniture cannot be moved out of the home, then move it to the center of the room and cover with drop cloth Stay outside the home during spraying andfor two to four hours after spraying Move and keep (tie-up or cage) all animals outside the home during spraying, and for four hours after sprayin
	 
	 

	 
	 
	Failure to realize benefits of spraying due to post-spray behavior change 
	 
	Train residents to continue using bed nets for protection against malaria, and to refrain from re-plastering or painting over the sprayed walls after spraying, re-plaster prior to spraying if necessary  
	 
	 




	Table
	 
	 
	 
	 
	 





	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Status of Mitigation Activity 
	List any Outstanding Issues related to Mitigation and corrective measures taken/planned 

	 
	 
	Staff and community exposure in vehicle used to transport spray team and/or pesticides 
	 
	Frequent washing interior and exterior of program vehicles after pesticide transport using soap and water and PPE 
	 
	 

	 
	 
	SSW personnel exposure due to poor personal hygiene 
	 
	Training and enforcement in good personal hygiene, daily washing of protective clothes and cleaning of equipment  
	 
	 

	TR
	 
	Prohibition of eating, drinking and smoking during travel, work or before decontamination 

	TR
	 
	Discipline SSW personnel that do not follow proper procedures in all aspects of operations (handling, spraying, hygiene, cleanup) 

	 
	 
	SSW personnel and/or community exposure due to poor waste management procedures 
	 
	Procurement of barrels for progressive rinse, and wash-tubs for personal hygiene; close supervision of triple rinse and wash procedures: equipment labeled as District Health Office property to deter sale and domestic use in event of pilferage 
	 
	 

	TR
	 
	Collection, counting, and comparing number of empty sachets/containers to disbursement records, collection of worn/torn gloves and masks 

	TR
	 
	Shipment of all wastes to authorized incinerator, destruction witnessed by implementing partner and Ministry of 




	   
	   
	   
	   
	   
	Potential Negative Impact Exposure of residents needing  physical assistance during spray operations  Fetal/Infant Exposure due to  maternal exposure on spray team  Fetal Exposure – Pregnant women in contact with pesticides  
	List any Outstanding Mitigation Status of Issues related to Activities Mitigation Activity Mitigation and corrective measures taken/planned Health official Communities establish system to assist   the elderly and disabled in removing self and goods from the household.  Spray operators enforce removal of household goods  Training of SSW teams.    Pregnancy tests as eligibility criteria for SSW teams;  Prohibition of breastfeeding women on SSW teams;  

	TR
	 
	Education of women regarding risks of exposure  

	  
	  
	 Exposure of aged, infirm,  pregnant women or fetus, due to inability to leave the home during spraying Pesticide contamination of water  resources, (groundwater, rivers, streams, lakes) 
	Completion of consent forms Prohibition of spraying in homes where   seriously infirm or immobile persons, or pregnant women are living who cannot move outside the home and stay outside the home during, and 4 hours after spraying Do not store pesticides within 100   meters of water resources. Do not spray any residences or establish triple rinse/wash facilities within 30 meters of water resources (other interventions should be implemented such as LLINs or wall lining) 




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Status of Mitigation Activity 
	List any Outstanding Issues related to Mitigation and corrective measures taken/planned 

	TR
	 
	Do not dispose of any pesticides anywhere other than IRS triple rinse wash system 

	 
	 
	Loss of biodiversity due to pesticide contamination 
	 
	Do not store pesticide within 100 m, nor spray or wash within 30 m sensitive areas or critical habitat (sensitive areas and critical habitats must be identified before activities commence) 
	 
	 

	 
	 
	Farm, aquaculture or apiary contamination 
	 
	Train farmers, fish farmers and beekeepers in target areas to guard against contamination of agri/aquaculture or apiary equipment, and to ensure sweeping and disposal of floor residue and dead after IRS in pit latrines prior to storing equipment in home. 
	 
	 

	TR
	 
	Train SSW workers on the dangers of pesticides to food, fish, birds, and bees 

	 
	 
	Spray operations have no/reduced impact on vector due to pesticide quality 
	  
	Collect insecticide samples and test to ensure quality control Supervise and monitor pesticide make-up procedures 
	 
	 

	 
	 
	Loss of efficacy of pesticides due to continuous or inappropriate use 
	 
	Use pesticide rotation or mosaicking protocol to minimize development of resistance to insecticides. Avoid agricultural use of health-based 
	 
	 




	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Potential Negative Impact 
	Mitigation Activities 
	Status of Mitigation Activity 
	List any Outstanding Issues related to Mitigation and corrective measures taken/planned 

	TR
	pesticides. 

	 
	 
	Vector develops resistance to insecticide used 
	 
	Change pesticide used 
	 
	 

	 
	 
	SSW worker or community exposure, or environmental contamination due to negligence 
	 
	Take disciplinary action against SSW workers that do not follow proper procedure in all aspects of operations (handling, spraying, hygiene, cleanup) up to and including discharge from duties 
	 
	 

	 
	 
	Community exposure, or environmental contamination post-campaign due to inadequate de-mobilization 
	 
	Pesticide storage areas, spray equipment, overalls, PPE, wash equipment, etc. are cleaned with soap and water at end of campaign and are securely stored 
	 
	 

	TR
	 
	Transfer any unused pesticide to district secured warehouse for disposal if expired, or use in subsequent spray round(s).  

	 
	 
	Community exposure due to residuals in vehicles used for pesticide transport 
	 
	End-of-program cleaning/decontamination of exterior of vehicles 
	interior and 
	 
	 




	H2
	Annex E: Environmental Mitigation and Monitoring Report (EMMR)  Certification Form 
	Annex E: Environmental Mitigation and Monitoring Report (EMMR)  Certification Form 
	Annex E: Environmental Mitigation and Monitoring Report (EMMR)  Certification Form 


	Environmental Mitigation and Monitoring Report (EMMR) Certification Form - Next Page 
	P
	USAID/KENYA PMI IRS ENVIRONMENTAL MITIGATION AND MONITORING REPORT REPORTING FORM AND CERTIFICATION 
	Certification 
	 
	I certify the completeness and the accuracy of the Environmental Mitigation and Monitoring Report Form for activities funded by USAID/_________ as described above and covered by PMI IRS SEA _______-______ for which I am responsible:   Effective Dates 
	 
	          Signature     Date 
	 
	 
	     Print Name 
	 
	 
	__________________________ Organization 
	 
	 
	             
	BELOW THIS LINE FOR USAID USE ONLY 
	 
	USAID/_________ Mission Clearance of EMMR Form and Certification: 
	 
	Agreement Officer's Technical Representative: __________________ Date: ____________ 
	 
	Mission Environmental Officer: ______________________________ Date: ____________ 
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