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SUMMARY FOR EVALUATION

PURPOSE AND SCOPE OF THE ENVIRONMENTAL ASSESSMENT

The purpose of the Environmental Assessment is to provide Agency and host country decision-
makers with a full discussion of significant environmental effects of a proposed action. It includes
alternatives which would avoid or minimize adverse effects or enhance the quality of the
environment so that the expected benefits of development objectives can be weighed against any
adverse impacts upon the human environment or any irreversible or irretrievable commitment of
resources.

The U.S. President’s Malaria Initiative (PMI) is engaged in indoor residual spraying (IRS) of
insecticide to kill the mosquitoes that transmit malaria. The use of insecticides in this manner has
resulted in a Positive Determination from the Initial Environmental Examination. A Programmatic
Environmental Assessment (PEA) has been completed and updated, most recently in 2017. The
PEA mandates the preparation of a Supplemental Environmental Assessment (SEA) for each
country in which PMI engages in IRS, and an update of the SEA every five years. This document
represents the fulfillment of that requirement for Ethiopia.

1. The Ethiopia Supplemental Environmental Assessment (SEA), as amended in 2018
(Amendment #2) was valid for implementing USAID-supported IRS in all areas of
Ethiopia for the period 2015-2020.

2. In order to continue with PMI IRS, PMI is seeking approval for a new SEA effective for
five years (2020-2024), and for the SEA to be nationwide in scope.

3. This SEA will authorize the continued use of all WHO-recommended pesticides in the
pyrethroid, carbamate, organophosphate and neonicotinoid classes, and also authorizes
the use of chlorfenapyr when recommended by WHO PQ.

4. The Government of Ethiopia has been working towards expanding its protected area
network. Some protected areas include villages, communes, woredas and kebeles that
have been or are now targeted for IRS. In general, and nearly exclusively, these
communities are in buffer zones of the protected areas, and IRS is permitted in the buffer
zones. However, this SEA contains the condition that spraying will not be performed by
PMI Implementing Partners (IPs) within 30 meters of natural water bodies, wetlands or
marshes, organic farming areas, beekeeping areas, or the core areas within protected
forests, parks or habitats.

5. It is further proposed to allow for small studies or hut trials to evaluate new IRS
insecticides such as chlorfenapyr, once the insecticide has been submitted for Phase I
PQ evaluation, and once the required country-level documentation has been submitted
and/or registration is completed.

6. The Safer Use Action Plan provides detailed guidance on the performance of all activities
associated with IRS. The attached, updated Environmental Mitigation and Monitoring
Plan (Annex A) summarizes the key required mitigation measures, as well as the
monitoring and reporting requirements and schedule.

7. The preparation of this SEA renders a Letter Report unnecessary for 2020. In subsequent
years, provided there are no changes to the program outside the scope of this SEA, a
Letter Report will be submitted to PMI annually that will discuss significant changes in
the IRS program for that year’s spray campaign.
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BUREAU ENVIRONMENTAL OFFICERS FINDINGS AND SPECIFIED CONDITIONS OF APPROVAL

The USAID Global Health Bureau has determined that the proposed IRS effort, as described in
this SEA, responds to the needs of the community and country with respect to managing malaria
in Ethiopia and also 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 were established to
avoid and reduce any potential adverse impact. USAID has concluded that the proposed action,
when executed as described in the SEA and the PEA for PMI IVM (2017), is consistent with the
Government of Ethiopia’s and PMI's goal of reducing malaria incidence in country while
minimizing negative impact to the environment and to human health.

The proposed actions recommended for approval in this 2020 SEA are:

1. The continuation of IRS implementation using pyrethroids, carbamates,
organophosphates, neonicotinoids and the clothianidin/deltamethrin combination, and/or
chlorfenapyr (when PQ-listed), where appropriate, based on criteria such as
transmission season, vector susceptibility, residual effect, appropriate home and wall
structure, economic factors, and ecological/human health impacts.

2. This SEA will continue coverage of all geographical areas in Ethiopia where IRS may be
implemented or where PMI may provide national- or regional-level support as decided
by the NMCP and PMI for the five-year period from 2020 — 2025.

3. This SEA authorizes small, closely supervised studies or hut trials to study new IRS
insecticides such as chlorfenapyr, once the insecticide has been submitted for Phase I
WHO PQ evaluation and country-level required documentation has been submitted.

4. This SEA also authorizes small-scale construction of facilities such as storerooms,
insectaries, wash areas, and soak pits, needed to perform IRS in a safe and effective
manner.

5. Given the successful record of PMI in implementing IRS in Africa without significant
environmental consequences, it is proposed to continue to allow IRS in the buffer zones
of environmentally protected areas, using the strict protocols and procedures contained
in the PMI best management practices (BMP) manual?, and observing all precautions
and prescriptions in this SEA.

The Safer Use Action Plan (Section 7) and the updated Environmental Mitigation and Monitoring
Plan for Ethiopia (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.

1 Chandonait, Peter. February 2020. President’s Malaria Initiative BMP Manual Best Management Practices (BMP) For Indoor Residual
Spraying (IRS) In Vector Control Interventions. Bethesda, MD. PMI | VectorLink Project, Abt Associates
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ENVIRONMENTAL ASSESSMENT

1.0 SUMMARY

This document has been prepared to serve as a Supplemental Environmental Assessment (SEA)
for Indoor Residual Spraying (IRS) in Ethiopia supported by the U.S. President’s Malaria Initiative
(PMI) for the period 2020-2024. This update was prepared in accordance with the provisions of
Title 22 of the United States Code of Federal Regulations, Part 216 (22 CFR 216) regarding the
use and application of pesticides. As required by the 22 CFR 216, only World Health Organization
(WHO) Pre-Qualification (PQ)-listed pesticides are acceptable for IRS operations2 supported by
PMI. Previous United States Agency for International Development (USAID) environmental
documentation for IRS in Ethiopia authorized the use of WHO-recommended pesticides in the
pyrethroid, carbamate and organophosphate classes nationwide from 2015 to 2020. In addition,
a SEA Amendment was written and approved in July 2017 that authorized the use of clothianidin,
a neonicotinoid, and in July 2018 that authorized the use of clothianidin/deltamethrin mixture. This
SEA proposes to reauthorize the use of the same five classes of insecticides, including the use
of chlorfenapyr in the pyrrole class, when listed by WHO PQ. Additionally, the SEA seeks
continuation of nationwide coverage of authorized PMI-supported IRS, and requests authorization
of small-scale, closely supervised hut trials using new IRS insecticides, when the insecticide has
been submitted for Phase Il PQ evaluation, and country-level required documentation has been
submitted and approved.

Malaria is a major public health problem in Ethiopia. Although dramatic progress in malaria control
has been made in recent years with the scale-up of malaria prevention and treatment
interventions, nearly all 66 million (60%) residents are still at risk of infection. With 2020 funding,
PMI will continue to support IRS in up to 44 high-burden districts. While the estimated number of
structures will remain consistent (approximately 530,000), the selection of the targeted districts
may change, prioritizing the highest burden areas.

Changing or rotating insecticides of different classes over time is a leading way to manage vector
resistance. In Ethiopia, entomological monitoring has demonstrated that local mosquitoes have
developed resistance to pyrethroid insecticides: alphacypermethrin, deltamethrin and
permethrin. Insecticide resistance monitoring on An. arabiensis was conducted in 20194 in 21
sentinel sites located in eight regions: Afar, Amhara, Benshangul-Gumuz, Gambela, Oromia,
Southern Nations Nationalities and Peoples Region (SNNPR), Somali and Tigray. Populations of
An. arabiensis were susceptible (>98% mortality) to propoxur and pirimiphos-methyl in all the
sites. Susceptibility to bendiocarb was also observed in 20 sites.

An. stephensi is widely distributed and established in eastern Ethiopia. A total of 82 adult An.
stephensi from 300 PSCs and 200 CDC light traps were collected in 7 of the 10 sites. Studies are
ongoing to evaluate the distribution in the rest of the country and the potential risk for An.
stephensi to change the malaria transmission landscape in the country. The presence of An.
stephensi in animal sheds might implicate its affinity to animal hosts highlighting the need for
further investigation on blood meal origins and natural sporozoite infections. An. stephensi were

2pre- Qualified list-Vector Control Products https://www.who.int/pg-vector-control/prequalified-lists/en/
SpMmI Ethiopia Malaria Operational Plan FY 2019
4 PMI VectorLink Ethiopia Entomological results 2019
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susceptible to pirimiphos-methyl in 3 out of 4 sites and propoxur in 1 out of 4 sites, but were
resistant to bendiocarb and pyrethroids in all four sites where the test was conducted.

The 2018 amendment to include new insecticides was prompted by the need to increase the
available options for IRS. Clothianidin, a neonicotinoid, was listed by the WHO PQ in 2017, and
a combination clothianidin/deltamethrin product, Fludora Fusion was listed in 2018. Chlorfenapyr,
a member of the pyrrole chemical class, if listed by WHO PQ and authorized by the Ministry of
Agriculture for use in Ethiopia, will offer additional options for insecticide rotation. In 2020, Ethiopia
will conduct IRS with Actellic® 300 CS (containing pirimiphos-methyl, an organophosphate) in 44
target districts, and SumiShield® 50WG (containing clothianidin) and Fludora® Fusion
(clothianidin/deltamethrin combination) will be used for the first time in Menge District of
Benishangul-Gumuz Region. Figure 2 of Section 9.2 depicts the PMI VectorLink Ethiopia Project
districts in the 2020 IRS campaign.

This SEA for IRS in Ethiopia outlines the monitoring and mitigation measures that the PMI IP will
use to minimize or reduce any adverse impacts of pesticide application. Those measures are
found in the Safer Use Action Plan (Section 7), and summarized in the Environmental Mitigation
and Monitoring Plan (EMMP), found in Annex A. All PMI IRS operations in Ethiopia will be
performed according to the protocols and procedures found therein. These procedures do not
change with the use of different classes of authorized pesticides, with the following exceptions:

1. Deltamethrin, found in Fludora Fusion, is a skin irritant, and can cause parasthesia (an
abnormal sensation, typically tingling or pricking (“pins and needles”), caused chiefly by
pressure on or damage to peripheral nerves.). Spray operators must be cautioned against
touching their skin, particularly their face, with contaminated gloves.

2. Due to the potential cumulative effects of organophosphate exposure (e.g., cholinesterase
depression), team leaders and senior staff will need increased emphasis and training on
their responsibility and ability to constantly monitor the appearance and behavior of their
team members and to recognize the symptoms of organophosphate exposure in order to
implement response protocols. Biomonitoring is not required for the use of pirimiphos-
methyl formulations for IRS at the present time, but increased vigilance is essential.

3. Pirimiphos-methyl formulations are supplied in plastic bottles, which if not controlled
carefully may be used inappropriately once emptied of the insecticide. In addition,
incineration of the bottles may cause harmful emissions. Because of these potential
problems, the following procedures and protocols have been established:

a. A triple rinse for the plastic bottles has been incorporated during the insecticide
mixing procedure, whereby the insecticide container is emptied into the spray tank
and then three times the bottle is partly filled with clean water, capped, shaken,
and emptied into the spray tank. This ensures that the insecticide is used more
efficiently, and that the container is thoroughly rinsed of pesticide and therefore
safe for handling and subsequent use. The risk of exposure due to insecticide
residue in the container is essentially eliminated; however, the following
procedures are also followed.

b. Containers are punctured multiple times so no one can reuse them.

c. Recycling programs have been established to turn the plastic into usable non-food
products. Through close supervision and chain of custody, and in partnership with
the Ethiopia NMCP, the implementing partner will ensure that the plastic remains
segregated from other supplies, is used for items such as oil tanks, patio flagstones
or electrical conduit, and will not be used for products that contain consumables.
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The recycling programs have prevented the emission of many tons of carbon
dioxide and other potentially toxic chemicals from the incineration of plastic.

The PMI IP will implement the EMMP (Annex A), with guidance from PMI and the NMCP and with
the assistance and involvement of the local communities. All senior staff in charge of IRS
implementation will be trained to monitor operations when in the field, in order to maximize
supervisory oversight and ensure the effectiveness of the mitigation measures during spray
operation. The district coordinators will also monitor environmental compliance during the IRS
campaign. The IP will complete the annual Environmental Mitigation and Monitoring Report Form
in Annex B and submit it to PMI along with the annual End of Spray Report.

This SEA obviates the need for a Letter Report in 2020, but normally a Letter Report will be
submitted annually to the Contracting Officer's Representative (COR) and Bureau Environmental
Officer (BEO) prior to the spraying campaign. It will contain information regarding program
changes, entomological resistance monitoring results, and program response to those results. It
will also state how the program will improve on any areas of deficiency.

The following assessment draws heavily on the Programmatic Environmental Assessment (PEA)
for Integrated Vector Management (IVM), updated in 2017, and many other reference documents,
as noted throughout this document.

1.1 PROJECT DESCRIPTION

The focus of this global project is to reduce the morbidity and mortality of malaria and other vector
borne diseases, by implementing IRS and integrated vector control activities. The expected
duration of the project is August 2017 — August 2022 and the approximate project funding amount
is $471 million.

The U.S. President’s Malaria Initiative (PMI) VectorLink Project was awarded to Abt Associates
on September 30, 2017. The purpose of the project is to support PMI in planning and
implementing indoor residual spraying (IRS) programs and other proven, life-saving malaria
vector control interventions with the overall goal of reducing the burden of malaria in Africa.

The project continued to work in 24 PMI countries, including Ethiopia, plus one USAID malaria-
focus country for a total of 25 countries. In addition to the IRS-centric nature of this project,
additional activities included expanded entomological monitoring, continued technical support to
insecticide-treated net (ITN) campaigns and durability monitoring, pilot and scale-up of new IRS
products, and visualizations using epidemiological, entomological, and coverage data to
determine the best application of available vector control (VC) tools within each country context.

The VectorLink project will continue to work closely with Ministries of Health (MOH), National
Malaria Control Programs (NMCP), district health offices, local non-governmental organizations,
and community leaders to ensure that government, the private sector, and communities are able
to sustain and lead future IRS and malaria control programs in their respective countries.

1.2 PROJECT CONTEXT

Global Burden of Malaria. Malaria is responsible for a tremendous health and economic burden
in sub-Saharan Africa and Southeast Asia. Global annual cases stand at 214 million and deaths
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at an estimated 438,000s, of which 90% are in Africa and 85% are children under five. The
economic burden of malaria is high, falling heavily on poor, rural populations. Malaria exacerbates
the impacts of HIV/AIDs and interferes with educational attainment, and thus has effects lasting
beyond the illness itself.

Malaria has been one of the major public health problems in Ethiopia causing tremendous
morbidity and mortality every year. The following table reflects the malaria statistics based on the
FY2019 Ethiopia Malaria Operational Plan:

Indicator 2012 2013 2014 2015 2016 2017

Total # Cases 3,402,900 | 3,862,735 | 2,627,182 | 2,174,707 | 2,320,135 | 1,755,748

Total # Confirmed Cases 1,822,581 | 2,850,000 | 2,210,298 | 1,867,059 | 2,033,310 | 1,530,739

Total # Clinical Cases 1,580,319 | 1,012,735 416,884 307,648 286,825 225,009
Total # inpatient malaria 253 644 213 662 510 356
deaths

Data Completeness (%) NA NA NA NA 98 97

NA: Not Available

The national malaria program has made tremendous progress in the fight against the disease in
recent years. Clinical malaria incidence rate dropped from an average of 43.1 cases per 1000
population annually between 2001 and 2010 to 29.0 cases per 1000 population annually between
2011 and 2016. Malaria deaths decreased from 2.1 deaths per 100 000 people annually between
2001 and 2010 to 1.1 deaths per 100 000 people annually during 2011 to 2016. PMI provides
evidence-based and targeted IRS in Ethiopia focusing high transmission areas as seen in Figure
3 of Section 9.2.

USG Commitment to Malaria Vector Control. Malaria prevention and control is a major foreign
assistance objective of the U.S. Government (USG). The President’s Malaria Initiative (PMI),
which was launched in June 2005, represented a major expansion of USG resources for malaria
control. Based on the 2008 Lantos Hyde United States Leadership against HIV/AIDS,
Tuberculosis, and Malaria Act, PMI’'s goal was broadened to achieve Africa-wide impact by
halving the burden of malaria in 70 percent of at-risk populations in sub-Saharan Africa. Under
the PMI Strategy for 2015-2020, the USG’s goal is to work with PMI-supported countries and
partners to further reduce malaria deaths and substantially decrease malaria morbidity, towards
the long-term goal of elimination. Preventive methods (indoor residual spraying, long-lasting
insecticide treated nets and larval source management) are three main interventions supported
by PMI and are a critical component of PMI’s strategy. PMI's Strategy fully aligns with the USG’s
vision of ending preventable child and maternal deaths and ending extreme poverty. PMI
currently includes 19 focus countries in Africa and two focus countries and a regional program in
the Greater Mekong Sub-region of Southeast Asia. PMI is an interagency initiative led by the U.S.
Agency for International Development (USAID) and implemented together with the U.S. Centers

5 World Health Organization. 2015. World Malaria Report: 2015.
World Malaria Report, 2015- http://apps.who.int/iris/bitstream/10665/200018/1/9789241565158 eng.pdf
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for Disease Control and Prevention (CDC) of the U.S. Department of Health and Human Services
(HHS)e.

1.3 SUMMARY OF 22 CFR 216 REQUIREMENTS

Procurement or use of pesticides in USAID-funded activities is subject to USAID’s pesticides
procedures (22 CFR 216.3(b). In 2007 a PEA was developed for USAID-funded IRS “to serve as
an umbrella evaluation of the environmental and human health issues related to malaria vector
control and to assist with the preparation of country and activity specific SEA and PERSUAP for
malaria vector control programs. (It) provides USAID project managers with the policy, procedural
and technical guideline to choose appropriate interventions and insecticides and develop and
implement mitigation and monitoring and evaluation activities.” The PEA requires the preparation
of a SEA for each country in which support will be provided for the use of IRS. This SEA represents
fulfillment of that requirement in the PEA for Ethiopia. The PEA was updated in 2012 and 2017.

Prior to the award of the VectorLink project, an IEE was written and approved in August 2016
which reflected the broader scope of vector control efforts, to include insecticide-treated nets,
larvicides, and personal repellents. The IEE was amended in 2019 to include small-scale
construction.

The use of insecticides for IRS has resulted in a Positive Determination from the Initial
Environmental Examination. US regulation 22 CFR 216.3(b) requires that when “a project
includes assistance for procurement or use, or both, of pesticides, “that the Initial Environmental
Examination or subsequent Environmental Assessment address the following 12 factors:

a. The EPA registration status of the requested pesticide
b. The basis for selection of the requested pesticide
c. The extent to which the proposed pesticide use is part of an IVM program

d. The proposed method or methods of application, including availability of appropriate application
and safety equipment

e. Any acute and long-term toxicological hazards, either human or environmental, associated with
the proposed use and measures available to minimize such hazards

f. The effectiveness of the requested pesticide for the proposed use
g. Compatibility of the proposed pesticide with target and nontarget ecosystems

h. The conditions under which the pesticide is to be used, including climate, flora, fauna,
geography, hydrology, and soils

i. The availability and effectiveness of other pesticides or nonchemical control methods

j- The requesting country’s ability to regulate or control the distribution, storage, use and disposal
of the requested pesticide

k. The provisions made for training of users and applicators
I. The provisions made for monitoring the use and effectiveness of the pesticide

6 WWW.pMmi.gov
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This SEA addresses these twelve factors in the Pesticide Evaluation Report (Section 6).

1.4 MAJOR CONCLUSIONS OF SCOPING PROCESS
e |RS has been demonstrated to be a safe and effective malaria prevention method.

e The Federal Ministry of Health, and in particular the National Malaria Control Program,
regional health bureaus (RHBs) and district health offices, area essential partners in the
planning, execution, and performance of IRS.

e |RS can be performed safely if established mitigation measures are incorporated, and if there
is a strict supervisory regime instituted.

e Local populations in general recognize the value of IRS, and are willing participants in the
process.

e Sensitive activities and areas such as organic farming, endangered species habitat, bee-
keeping and susceptible water resources must be identified and protected from potential
negative impacts through the use of mitigation methods, strong supervisory oversight, and
responsible waste management.

1.5 AREAS OF CONTROVERSY (IF ANY)

One area of limited controversy concerns IRS in areas where organic agriculture is practiced.
Organic farmers are concerned that IRS insecticides could reach and contaminate their fields,
invalidating their organic status and resulting in economic loss. To prevent this occurrence, the
project has instituted a minimum buffer zone of 100 meters from organic fields, within which IRS
will not be performed. This distance may increase in accordance with national or local legislation,
but will not decrease.

Another frequently noted area of controversy is the mistaken belief on the part of beneficiaries
that IRS attracts household pests, especially bedbugs. This belief is based on the increased
appearance of the pests after IRS is performed, but it is more likely that IRS drives the pests out
of their hiding places, according to several health officials interviewed.

1.6 ISSUES TO BE RESOLVED

Areas employing organic agriculture need to carefully investigated on a case by case basis,
bringing in stakeholders and regulatory officials to discuss and decide where IRS is appropriate,
what size of buffer zone is required, and what other mitigation measures might be required.
Information, education, and communication programs that precede IRS must include information
relating to household hygiene to avoid the appearance of bedbugs.

2.0 PURPOSE

The goal of the PMI project is to reduce the burden of malaria in project countries. The USAID
Global Health Bureau has determined that the proposed IRS effort, as described in this SEA,
responds to the needs of the community with respect to managing malaria in project countries,
and also conforms to the requirements established in 22 CFR 216.
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2.1 PROJECT DESCRIPTION

The VectorLink project organizes IRS campaigns, coordinating with national and sub-national
Ministry of Health personnel to recruit, train, and supervise spray operators to apply long-lasting
insecticides to the inner surfaces of homes in order to kill the mosquito vector that carries malaria.
The project also carries out supportive activities such as entomological monitoring and
consolidation of epidemiological, entomological and spray data to inform operations. The
expected duration of the project is August 2017 — August 2022 and the approximate project
funding amount is $471 million. This SEA is a critical element of a mandatory environmental
review and compliance process meant to achieve environmentally sound activity design and
implementation.

2.2 PURPOSE AND NEED FOR THE PROPOSED ACTION

The focus of this project is to reduce the morbidity and mortality of malaria and other vector borne
diseases, by implementing IRS and integrated vector control activities (inclusive of ITNs), and
larval source management. The need for the project is evident from the health data indicating
malaria incidence and prevalence, and the negative consequences to health, well-being, and the
economy of Ethiopia.

2.3 HOST COUNTRY CONTEXT

Ethiopia operates under a federal system of government. Administratively, the country is divided
into regional states, zones, districts (woredas), and communities/municipalities (kebeles).
Administrative zones and districts in Ethiopia are seen in Figure 4 or Section 9.2. There are about
565 malarious districts, out of 845 total districts, with malaria risk in Ethiopia.

To better coordinate the fight against malaria, Ethiopia has developed a National Malaria Strategy
Plan (NMSP) for the years 2017-2020 following the Malaria Indicator Survey (MIS) 2011 and 2015
results, and the national malaria program review, as well as in response to discussions and
recommendations following a consultative meeting with key in-country and international malaria
stakeholders. This plan was finalized in April 2017. The proposed goals for the 2017-2020 NMSP
include:

e By 2020, maintain near zero malaria deaths (no more than 1 confirmed malaria death per
100,000 population at risk) in Ethiopia.

e By 2020, reduce malaria cases by 40 percent from baseline of 2016.

e By 2030, eliminate malaria from Ethiopia.

The Ethiopia FMOH has developed a malaria elimination technical document to guide malaria
elimination activities. The Ethiopia NMCP’s malaria elimination objectives include the elimination
of malaria in selected low transmission areas by 2020 and the elimination of malaria throughout
Ethiopia by 2030.

PMI will support the national elimination goals foremost by supporting control efforts throughout
Ethiopia with a focus on the highest burden districts in the highest burden regions. The project’s
goal for 2020 is to meet PMI’s objective of covering at least 85 percent of eligible structures found
in all communes/districts targeted for spraying.

The main objectives of the project for the 2020 IRS campaign are as follows:
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1. Strengthen the capacity of seasonal spray campaign supervisors and government officials
in monitoring/supervision of IRS activities
2. Strengthen the National Malaria Control Program’s (NMCP) capacity in entomological and
environmental compliance monitoring
3. Ensure that teams carry out high quality spraying on time, before the peak transmission
season
4. Collect, analyze and disseminate routine epidemiological and entomological data in the
high burden malaria areas, in partnership with the NMCP.
PMI/Ethiopia recommended that 20 districts in Benishangul-Gumuz, 14 in Gambela, and 10 in
Oromia are targeted for the 2020 spray campaign using Actellic® 300 CS, SumiShield® 50 and
Fludora® Fusion. The 2020 IRS campaigns are scheduled for approximately 30 operational days
in each of the 44 districts, with staggered starts beginning May 14 and ending around July 10,
2020.

2.4 SUMMARY OF ENVIRONMENTAL SCOPING PROCESS

The scoping process for this SEA included a desk review of available country data, including data
generated from past campaigns, as well as HMIS/DHIS-2 data from country sources. In addition,
a short-term technical assistance visit was made to Ethiopia by the Home Office Environmental
Compliance Manager to visit with and solicit input from relevant country entities such as the
Ministries of Health, Environment, and Agriculture. Relevant laws and regulations were
researched and documented, to ensure knowledge of and compliance with host country
requirements. Visits were made to representative ecosystems in Ethiopia, in order to understand
the physical environment where IRS will take place. Potential physical facilities for hosting IRS
operations were inspected to ensure that safety, security, and environmental requirements could
be met. Finally, provincial, district, and local officials were interviewed in order to gather
information about the success or shortcomings of previous interventions so that plans could be
made to simulate that success or to overcome any shortcomings.

2.5 STAKEHOLDER ENGAGEMENT AND HOST GOVERNMENT CONSULTATIONS

Representatives from the Ministry of Health, Environment, and Agriculture were interviewed at
both the national and local levels. Local officials were interviewed and queried to determine what
has worked and what has not been as successful in the past, in order to design a more successful
and efficient project. Waste management facilities were visited and evaluated for their capabilities
and to determine their usefulness. All major entities involved in complementary activities were
contacted in order to establish cooperation and partnerships.
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3.0 AFFECTED ENVIRONMENT (SOCIAL, PHYSICAL, BIOLOGICAL)

3.1 POPULATION CHARACTERISTICS
3.1.1 Size

According to 2018 data published by the World Bank?, the population of Ethiopia is estimated to
be 109,224,559. Ethiopia is the second most populous nation in Africa and ranks 12" in the world
with a growth rate of 2.6%¢8. Ethiopia has a population density of 83 persons per square km
(214/square mile), is estimated to have the following components of populations change: 1 birth
every 9 seconds, 1 death every 44 seconds, and 1 net migrant every 40 minutes®.

3.1.2 ETHNICITY

Ethiopia is home to various ethnicities, predominantly the Oromo at 34.4% of the country's
population and the Amhara, who account for 27% of the population. Other major ethnic groups
include the Somali (6.2%), Tigray (6.1%), Sidama (4%), Gurage (2.5%), Welayta (2.3%), Afar
(1.7%), Hadiya (1.7%), and Gamo (1.5%).

3.1.3 GENDER0

The sex ratio of the total population was 0.990 (990 males per 1000 females). A 2019 estimation
showed a distribution of 55,339,684 males and 55,898,670 females.

3.1.4 AGE DISTRIBUTION

Based on data by United Nations, Department of Economic and Social Affairs Population Division,
the following table represents the age distribution in Ethiopia according to 2020 extrapolation:

Total Age Age Group's
Group share of total
Age Group Males Male % Females Female % | Population population
0-14 23,239,887 | 50.64% 22,650,860 | 49.36% 45,890,747 39.92%
15-24 12,473,880 | 50.46% 12,248,771 | 49.54% 24,722,651 21.50%
25-54 17,827,028 | 49.86% 17,925,438 | 50.14% 35,752,466 31.10%
55-64 2,105,596 46.46% 2,425,988 53.54% 4,531,584 3.94%

3.1.5 SOCIOECONOMIC STATUS AND CHARACTERISTICS

The Seventh Ethiopia Economic Update: Special Topic: Poverty and Household Welfare in
Ethiopia, 2011-2016 reported the following:

e Poverty level: Poverty is expected to continue its steady decline on the back of sustained
economic growth and better climatic conditions for agriculture. However, the pace of poverty

7 United Nations Population Division. World 2019 Revision

https://data.worldbank.org/indicator/SP.POP.TOTL?locations=ET
8 United Nations Statistical Division. Population and Vital Statistics Report
° Ethiopia Population. (2019-08-28). Retrieved 2020-02-05, from http://worldpopulationreview.com/countries/ethiopia/

Population Prospects:

10 2019 Revision of World Population Prospects https://countrymeters.info/en/Ethiopia
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reduction is expected to be relatively slow, given the weak transmission between overall GDP
growth and poverty reduction in Ethiopia

e GDP Growth: Real gross domestic product (GDP) growth, while still strong, decelerated to 7.7
% in FY2018. Real GDP growth was mainly driven by services. Of the 7.7 percent real GDP
growth, the service sector contributed 3.3 percentage points, followed by industry at 3.1
percentage points, and agriculture at 1.3 percentage points.

Based on the Ethiopia Socioeconomic Survey (ESS) 2015-2016, the following socioeconomic
characteristics were reported:

e Education: Self-reported literacy (for reading and writing in any language) is 59% for males
and 43% for females. According to the 2015/16 Welfare Monitoring Survey, only 22% of
youths ages 15-24 years in rural Ethiopia had completed primary school.

e Access to mobile phone: Approximately 54% of Ethiopian households have at least one
member with a mobile phone. By place of residence, access is 43% in rural areas, 76% in
small towns and 89% in medium and large towns.

e Agriculture: At the national level, farming households cultivate 11 fields on average with an
average field size of 0.13 hectares.

e [ood security: Food availability is seasonal. Erratic and below-normal spring rainfall resulted
in water and pasture shortages and poor livestock conditions and contributed to deteriorating
food and nutrition security in the lowlands. In 2019, Food insecurity affected over eight million
people.

e Financial inclusion: approximately 22% of adults (18 years and older) have accounts from
formal financial institutions. At the household level, financial inclusion is higher (35%).

3.1.6 DESCRIPTION OF PROJECT BENEFICIARIES

The project benefits the entire population in which it works. There is focus on children under five
and expecting mothers who are particularly vulnerable to illness and death caused by malaria. A
total of 1,334,868 persons were protected during the 2019 spray campaign, 228,262 were children
under five years old and 33,245 were pregnant women.

3.2 PUBLIC HEALTH STATUS

The main health concerns in Ethiopia include maternal mortality, malaria, tuberculosis and
HIV/AIDS compounded by acute malnutrition and lack of access to clean water and sanitation.
The limited number of health institutions, inefficient distribution of medical supplies and disparity
between rural and urban areas, due to severe under-funding of the health sector, make access
to health-care services very difficult. It is estimated that more than half of the population lives
more than 10km away from the nearest health facility, usually in regions with poor transportation
infrastructure.

According to UNICEF Ethiopia Humanitarian Situation Report No. 12 (Reporting Period: January
to December 2019) protracted and new emergencies further stretched the existing human,

WHO Resource Mobilization for Health Action in Crisis
https://www.who.int/hac/donorinfo/callsformobilisation/ethiopia_resmob.pdf?ua=1
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infrastructure and resource capacities of the health care system. Climate-related disasters such
as droughts and flooding have also been driving increased humanitarian needs throughout the
year, in addition to disease outbreaks such as cholera and measles. The shortage of essential
drugs has been the most significant gap in the health system’s capacity to meet public health
needs. In 2019, the health sector responded to 2,486 suspected and 79 confirmed cholera cases,
20,804 measles cases, five vaccine-derived polio virus type 2 (VDPV2) cases, 53,238 suspected
and 29 confirmed cases of chikungunya, and 1,251 dengue fever cases.

The Health Sector Transformation Plan (HSTP) is a five-year national health sector strategic plan,
which covers EFY 2008-2012 (July 2015 — June 2020). It has been prepared by conducting in-
depth situational assessment and performance evaluation of heath sector programs, considering
the global situation and the country’s global commitment, and most importantly, the goals of the
national long-term vision and Growth and Transformation Plan (GTP). The development of the
Health Sector Transformation Plan is guided by a roadmap prepared jointly with all relevant
stakeholders under the leadership of the Ministry of Health and Regional Health Bureaus. The
roadmap clearly stipulated the major steps of the development process, planning approach and
methodology and communication strategy. It also clearly indicated the roles and responsibilities
of all actors giving due emphasis for the involvement of all relevant stakeholders, including the
private sector to ensure commitment by all for the implementation of the strategic plan by having
a shared vision.

The Health Sector Transformation Plan (HSTP) has three key features: quality and equity;
universal health coverage and transformation. The HSTP sets out four pillars of excellence which
are believed to help the sector to achieve its mission and vision. These are:

5. Excellence in health service delivery

6. Excellence in quality improvement and assurance
7. Excellence in leadership and governance

8. Excellence in health system capacity

3.3 GEOGRAPHIC CHARACTERISTICS!2

Ethiopia is located in the northeastern part of Africa popularly known as "the Horn of Africa”. It
shares boundary with the North and South Sudan on the west, Somalia and Djibouti on the east,
Eritrea on the north and northwest and Kenya on the south. The country occupies a total land
area of 1,119,683 km? and the area of 7,444 km2which is occupied by water bodies. The Ethiopian
border is 5,311 km long.

Ethiopia is a country of great geographical diversity with high and rugged mountains, flat topped
plateau, deep gorges, river valleys and plains. The altitude ranges from the highest peak at Ras
Dashen (4,620 meters above sea level), down to the Danakil depression (120 meters below sea
level), one of the lowest dry land points on the earth, in the Northeast part of the country. In
Ethiopia, all lands below 1500 meters in altitude are commonly classified as lowlands while lands
above 1500 meters are classified as highlands. The highlands constitute around 45% of the total
area of the country. There is an essential difference between the highlands and the lowlands in
terms of climate, population distribution, economic activities and lifestyle.

12 Federal Democratic Republic of Ethiopia National Meteorological Services Agency, Initial National Communication of
Ethiopia to the United Nations Framework Convention on Climate Change (UNFCCC)
https://unfccc.int/resource/docs/natc/ethncl.pdf
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Three major physiographic regions could be identified in Ethiopia. These are:

e The North, Central, and Southwestern Highlands and the associated Lowlands;
e The Southeastern Highlands and the associated Lowlands; and

e The Ethiopian Rift Valley.

3.4 LAND USE CHARACTERISTICS?®®

According to a 2011 estimation, 36.3% of the land is used for agriculture: 15.2% arable land, 1.1%
permanent crops, 20% permanent pasture. Forest constitute approximately 12.2% and 51.5% for
other purposes. Five major cereals (teff, wheat, maize, sorghum, and barley) are the core of
Ethiopia’s agriculture and food economy, accounting for about three-fourths of the total area
cultivated followed by pulses, oil seeds and coffee. Agro-economic zones of Ethiopia are seen in
Figure 5 of Section 9.2.

3.5 CULTURAL OR HISTORIC RESOURCES

There are more than 80 languages and about 200 dialects spoken in Ethiopia. More than one half
of the languages are spoken in the Southern Nations, Nationalities, and Peoples Regional Sate
(SNNPRS). Ethiopia is also known for its diverse culture and religion. Christianity and Islam
religions are dominant religions followed by the majority of the Ethiopian people.

Ethiopia is the oldest independent country in Sub Saharan Africa and is one of the ancient
settlements and civilizations in the world. As of July 2014, Ethiopia has nine total sites inscribed
on the United Nations Educational, Scientific and Cultural Organization (UNESCO) World
Heritage Sites list. Further information is available at: http://whc.unesco.org/en/statesparties/ET .

3.6 ENVIRONMENTAL BASELINE INFORMATION
3.6.1 CLIMATE AND CLIMATIC PATTERNS (HISTORIC, CURRENT, AND PREDICTED)
i.  Rainfall:

Ethiopia is a large complex country, with complex patterns of rainfall and livelihoods. In Ethiopia,
higher elevations receive more rainfall than low arid areas and support agricultural livelihoods and
higher population densities. Lowlands receive minimal rainfall, and people generally support
themselves by raising livestock. In between, agro-pastoralists rely on a mixture of the two
livelihood strategies. Ethiopia has three rainy seasons!*:

o Kiremt (June—September) is the main rainy season for most part of Ethiopia, accounts for
50-80 percent of the total annual rainfall over the regions having high agricultural
productivity and major water reservoirs;

e Bega (October—January) is a dry season;

e Belg (February—May) is small rainy season.

13 cjA WORLD FACTBOOK 2020 https://photius.com/rankings/2020/geography/land use agricultural land 2020 0.html

14

Ethiopia’s Climate Resilient Green Economy National Adaptation Plan, 2019:
https://www4.unfccce.int/sites/INAPC/Documents/Parties/NAP-TH%20FINAL%20VERSION%20%20Mar%202019.pdf
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Between the mid-1970s and late 2000s, Belg and Kiremt rainfall, based on quality controlled
station observations, decreased by 15-20% across parts of southern, southwestern, and
southeastern Ethiopia. Rainfall reductions and temperature increases are projected through to
year 2039*°, based on an assumed persistence of the observed trends. For the Belg rains, rainfall
declines range from -150 to -50 mm across the south-central and eastern parts of the country,
and will be associated with lower Belg harvests and poorer pastoral rangelands during the
summer and early fall. This may be particularly disruptive for pastoralists and agro-pastoralists
living in southern Oromia and western Somali regions who rely upon Belg rains for their
livelihoods. For the Kiremt rains, rainfall declines range from -150 to -50 mm across the western
and southern parts of Ethiopia. The combined Belg and Kiremt rainfall reductions total a loss of
more than 150 mm of rainfall per year in the most densely populated long cycle crop growing area
of the country.

ii. Temperature:

Temperature patterns of the country are modified by different altitudes. The mean annual
temperature varies from less than 10°C over the central highlands to more than 35 °C over the
Northeastern low lands of the country.

Daily maximum temperature varies from more than 37 °C over northeast (Afar low lands) and the
Southeast (Ogaden lowlands), while over the central and northern part of country, on the average
the maximum temperature is 15 °C. The lowest annual temperature over the high land areas
reaches below 5 °C, particularly from November to January. Sometimes during the Bega season
as low temperature reaches below 0 °C frost occurs over the highlands of the country. Also
temperature lower than 5 °C occurs during Kiremt season.

If recent warming trends continue, most of Ethiopia will experience more than a 1.0° Celsius (°C)
increase in air temperature, with the warming tendency projected to be greatest in the south-
central part of the country. This warming will intensify the impacts of droughts, and could
particularly reduce the amount of productive crop land for coffee, since coffee plants typically
prefer temperatures cooler than 22°C.

3.6.2 AIR6

In Ethiopia, air pollution results from widespread use of solid biomass and unclean liquid fluids,
emissions from motor traffic and the emerging trend towards industrialization and
urbanization.r’The levels and health effects of indoor and outdoor air pollution have not been
comprehensively studied in Ethiopia.

Ethiopia is a state partner to the Climate and Clean Air Coalition (CCAC) since 2012. At the
national level, it is estimated that biomass in its various forms makes up 88% of total energy
consumed in the country. In urban areas, access to petroleum fuels and electricity has enabled a
significant proportion of the population to employ these sources for cooking and other domestic
energy requirements. However, traditional biomass energy is still the predominant source of

15 USAID Climate Trend analysis of Ethiopia, Fact Sheet 2012-3053:
https://www.usaid.gov/sites/default/files/documents/1860/A%20Climate%20Trend%20Analysis%200f%20Ethiopia.pdf

16 https://www.ccacoalition.org/en/partners/ethiopia
17

Report:  Environmental Exposures, Occupational Safety, and Climate Change in Ethiopia:
https://geohealthhub.org/research/reports/report-environmental-exposures-occupational-safety-and-climate-change-
in-ethiopia/
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thermal energy for cooking in both urban and rural areas. Domestic energy requirements in rural
and urban areas are mostly met from wood, charcoal, animal dung and agricultural residues.
Indoor unvented cooking is still common, which have contributes significantly to indoor air
pollution, health impacts and climate change. The residential sector accounts for 93% of the total
energy consumed in Ethiopia (MOWE, 2012). Therefore, the federal Ministry of Water and Energy
has developed a National programme for improved household biomass stove development and
promotion by focusing mainly on the residential sector.

Road transport in Ethiopia accounts for over 95% of both freight and passenger mobility. The road
transport sector is therefore characterized by high fuel inefficiency, high operating cost, poor road
safety conditions and increasing emissions. According to the Ethiopia’s Climate Resilient Green
Economy Strategy (CRGE), the increase in movement of passengers by road is forecasted at an
annual growth rate of 8.3%-9.1% and the total passengers carried is expected to increase from
40 billion in 2010 to 220 billion in 2030 driven by a strong urbanization. Emissions from the motor
vehicles is also expected to increase significantly. Policy measures to encourage the importation
and assembly of cleaner, more efficient vehicles in Ethiopia were drafted, including importation of
low sulfur fuels.

3.6.3 WATER RESOURCES!?8

Ethiopia is endowed with a substantial amount of water resources but very high hydrological
variability. The total area of wetlands in Ethiopia is estimated between 1.4 and 1.8 million ha (EPA,
2003; IUCN, 2010).

While Ethiopia has relatively abundant water resources, it is considered ‘water stressed’ due to
rapid population growth over the last decade. Estimates of renewable annual groundwater per
year range from 13.5 to 28 billion m3, of which only about 2.6 billion m3 are currently exploitable?e.
Natural variability in rainfall patterns and distribution, punctuated by extreme climatic events, has
thrust many regions of the country into conditions of extreme water scarcity, degraded water
quality and chronic food insecurity. At the other extreme, flooding is a significant problem in some
parts of Ethiopia. Compounding the unpredictable nature of the country’s rainfall is the shortage
of existing water related infrastructure

3.6.4 GROUND WATER

The groundwater potential of the country is not known with any certainty, but so far only a small
fraction of the groundwater has been developed. It is however more easily available than surface
water in the arid areas and supplies about 80 percent of the existing drinking water sources (EPA
and UNEP, 2008). Traditional wells are widely used by nomads.

3.6.5 SURFACE WATER

The surface water resource potential is impressive, but little developed. The country possesses
twelve major river basins, which form four major drainage systems:

e The Nile basin (including Abbay or Blue Nile, Baro-Akobo, Setit-Tekeze/Atbara and Mereb)
covers 33 percent of the country and drains the northern and central parts westwards;

e The Rift Valley (including Awash, Denakil, Omo-Gibe and Central Lakes) covers 28 percent

Breao AQUASTAT Report: Country Profile- Ethiopia, 2016: http://www.fao.org/3/i9732en/19732EN.pdf
19 https://www. usaid.gov/ethiopia/water-and-sanitation
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of the country and consists of a group of independent interior basins extending from Djibouti
in the north to the United Republic of Tanzania in the south, with nearly half of its total area
being located in Ethiopia;

e The Shebelli-Juba basin (including Wabi-Shebelle and Genale-Dawa) covers 33 percent of
the country and drains the southeastern mountains towards Somalia and the Indian Ocean;

e The North-East Coast (including the Ogaden and Gulf of Aden basins) covers 6 percent of the
country.

All river basins except the Nile basin face water shortages (EU, 2011). Most of the rivers in
Ethiopia are seasonal and there are almost no perennial rivers below 1500 m altitude. About 70
percent of the total runoff takes place during the period June-September. Dry season flow
originates from springs which provide base flows for small-scale irrigation.

Ethiopia has 11 freshwater lakes and 9 saline lakes, 4 crater lakes as well as over 12 major
wetland areas. Most of the largest lakes are found in the Rift Valley, except Lake Tana which is
the source of Abbay River in the Nile Basin. Most Rift Valley lakes have no surface water outlets,
i.e. they are endorheic, hence extremely saline. Lakes Langano, Abbaya and Chamo are
freshwater lakes and not endorheic, but because of diminishing outflow, they are becoming
increasingly saline.

3.6.6 LAND RESOURCES

Ethiopia is a country of great geographical diversity. It has high and rugged mountains, flat-topped
plateaus, deep gorges, valleys and vast rolling plains. Its altitude ranges from the highest peak at
Ras Dashen (4,620 meters above sea level) down to the Dallol Depression, about 148 meters
below sea level. A large part of the country comprises of high plateaus and mountain ranges with
precipitous edges dissected by rushing streams that are tributaries of famous rivers like the Abay
(the Blue Nile). As the country is located within the tropics, its physical conditions and variations
in altitude have resulted in great diversity of terrain, climate, soil, flora and fauna.

3.6.7 WILDLIFE

Ethiopia has a large variety of indigenous plant and animal species. In some areas, the mountains
are covered with shrubs such as pyracantha, jasmine, poinsettia, and a varied assortment of
evergreens. Caraway, carcade, cardamom, chat, coriander, incense, myrrh, and red pepper are
common. Numerous species of birds, and wild animals are found in every region such as cheetah,
lion, civet, serval, African bush elephant, bushpig, gazelle, antelope, ibex, kudu, dik-dik, oribi,
reedbuck, Somali wild ass, Grévy's zebra, hyena, baboon, and nhumerous species of monkey.

3.6.8 ENDANGERED, THREATENED, AND PROTECTED SPECIES AND THEIR HABITATS

Ethiopia is known for its diversified plant and animal species including high level of endemism in
wild plant and animal groups. The Ethiopian Wildlife Conservation Authority (EWCA) is a
governmental organization under the Ministry of Culture & Tourism with authority to undertake
conservation and sustainable utilization of wildlife in Ethiopia. EWCA works closely with national
and International stakeholders such as International Union for Conservation of Nature (IUCN) on
wildlife conservation.

The International Union for Conservation of Nature’s Red List of Threatened Species classifies
species at high risk of global extinction into nine categories: Not Evaluated, Data Deficient, Least
Concern, Near Threatened, Vulnerable, Endangered, Critically Endangered, Extinct in the Wild
and Extinct. The latest data found listed 8 mammals under ‘Critically Endangered’, 4 under

26
GLOBAL HEALTH BUREAU/ ETHIOPIA/ VECTORLINK

USAID 216 EA Template Version 2, April 2018



‘Endangered’ and 25 under ‘Vulnerable’ based on a 2004 Red List. Majority of these species have
habitats in montane forest, grassland or moorland at altitudes above 1800 m. An eco-geographic
analysis of the amphibian species indicate that 52 percent is primarily associated with savanna
habitats.

Estimates of floral endemism for Ethiopia range between 12-15% from a total of 6,700 plant
species recorded for the country.

For more information on the full register of IUCN Red List for Ethiopia is seen at:

https://www.iucnredlist.org/search?landRegions=ET&searchType=species

3.6.9 PROTECTED AREAS AND NATIONAL PARKS

The existing protected areas of Ethiopia is extensive and covers the majority of important habitats.
Currently there are 9 national parks, 4 sanctuaries, 8 reserves, 18 controlled hunting areas and
58 national forest priority areas. 8 cultural sites and 1 natural site have been inscribed on the
UNESCO World Heritage List. Figure 6 of Section 9.2 depicts a map of Ethiopia’s protected areas
and for more information, visit: http://whc.unesco.org/en/statesparties/ET

3.6.10 ENVIRONMENTAL DATA
See baseline environmental data in sections 3.6.1-3.6.9 above.
3.6.11 ENVIRONMENTAL STUDIES OF AFFECTED AREA

In general, there are inadequate environmental studies conducted nationwide in Ethiopia. Current
studies are geographically limited to a few regions or districts making it difficult to establish
appropriate environmental baselines for the country. However the government of Ethiopia has
developed the second Growth and Transformation Plan (GTP) which explicitly addresses the
sustainability of growth by discussing strategies for environmental conservation, building a “green”
economy and ongoing implementation of environmental laws and research.

Below are some nationwide studies used during the development of this SEA:

e Ethiopia Environmental Outlook, 2008 developed by the Federal Environmental Protection
Authority of Ethiopia with funding from the United Nation Environmental Progam (UNEP).
This technical Report provides information on the environmental resources in country, and
assesses the stress or pressures exerted on environmental assets due to social,
economic, cultural and technological drivers. This document can be found at
http://publication.eiar.gov.et:8080/xmlui’/handle/123456789/2120?show=full .

e Environmental Exposures, Occupational Safety, and Climate Change in Ethiopia, 2013-
This draft Situational Analysis and Needs Assessment (SANA) addresses three major
GEOHealth themes and their related policy frameworks: air pollution and health;
occupational health and safety; and climate change and health. More information can be
found at: https://gechealthhub.org/research/reports/report-environmental-exposures-
occupational-safety-and-climate-change-in-ethiopia/

e AQUASTAT Country Profile of Ethiopia, 2016 developed by the Food and Agriculture
Organization of the United Nations assess economy, agriculture and food security in
Ethiopia. This report can be accessed at: http://www.fao.0rg/3/i9732en/I19732EN.pdf

e World Bank Maintaining the Momentum While Addressing Service Quality and Equity: A
Diagnostic of Water Supply, Sanitation, Hygiene, and Poverty in Ethiopia, 2017. This
summary report presents the findings of the Ethiopia WASH Poverty Diagnostic (EWPD)
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study led by the World Bank’s Water and Poverty Global Practices. This report can be
accessed at: https://openknowledge.worldbank.org/handle/10986/30562 .

e The Federal Democratic Ethiopia National Planning Commission Central Statistical
Agency: Compendium of Environmental Statistics, 2017. This report addresses a wide

e range of environmental issues that are grouped into six categories: Environmental
conditions and quality, environmental resources and their uses, residuals, extreme events
and disasters, human settlements, and environmental protection, management and
engagements. More information can be found at:

e https://unstats.un.org/unsd/environment/Compendia/Ethiopia%20compendium%200f%2
Oenvironment%20statistics 2016.pdf

e Long-term climate data description in Ethiopia, 2017, Abebe. This research article
presents long-term analysis rainfall and temperature data obtained from the National
Metrological Agency (NMA) of Ethiopia. It shows the link between the change in climatic
elements and the impact on the food security condition of both producers and consumers.
For further reading, see:

e https://www.sciencedirect.com/science/article/pii/S2352340917303542 .

e The Ethiopian Soil Information System (EthioSIS) digital soil mapping and database
provides data on soil profiles and soil fertility.

e Ethiopia Environmental and Climate Change policy brief, 2013 presents briefly key
environmental sustainability challenges and opportunities in Ethiopia, their linkages to
poverty reduction and socio-economic development. More information can be found at:
https://sidaenvironmenthelpdesk.se/digitalAssets/1683/1683905 ethiopia-environmental-
and-climate-change-policy-brief-2013.pdf

e The UNDP Gap Analysis of the Protected Areas System of Ethiopia, 2012 assesses the
gaps in knowledge in relation to biodiversity based on scientific criteria and identify
strategies to bridge gaps identified for sustainable conservation of protected areas. This
report can be found at:
https://www.undp.org/content/dam/ethiopia/docs/gap _analysis_of the protected areas
system_of ethiopia part 1%20FINAL.pdf

e Kibret, S., Glenn Wilson, G., Ryder, D. et al. Environmental and meteorological factors
linked to malaria transmission around large dams at three ecological settings in Ethiopia.
Malar J 18, 54 (2019). https://doi.org/10.1186/s12936-019-2689-y

e Sena, L., Deressa, W., & Ali, A. (2015). Correlation of Climate Variability and Malaria: A
Retrospective Comparative Study, Southwest Ethiopia. Ethiopian journal of health
sciences, 25(2), 129-138. https://doi.org/10.4314/ejhs.v25i2.5

e Alemu, A., Abebe, G., Tsegaye, W., & Golassa, L. (2011). Climatic variables and malaria
transmission dynamics in Jimma town, South West Ethiopia. Parasites & vectors, 4, 30.
https://doi.org/10.1186/1756-3305-4-30

e Lyon, Bradfield & Dinku, Tufa & Raman, Anita & Thomson, Madeleine. (2017).
Temperature suitability for malaria climbing the Ethiopian Highlands. Environmental
Research Letters. 12. 10.1088/1748-9326/aa64e6.
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e Connor, Stephen & Dinku, Tufa & Wolde-Georgis, Tsegay & Bekele, Endalkachew &
Wayessa, Daddi. (2007). A Collaborative Epidemic Early Warning & Response Initiative
in Ethiopia.

e Endo, Noriko & Eltahir, Elfatih. (2018). Environmental Determinants of Malaria
Transmission around the Koka Reservoir in Ethiopia. GeoHealth. 2.
10.1002/2017GH000108.

3.7 POLICY, LEGAL, REGULATORY AND PERMITTING REQUIREMENTS

3.7.1 RELEVANT AND APPLICABLE HOST GOVERNMENT PoLICY, LEGAL, AND REGULATORY
REQUIREMENTS

The Ministry of Agriculture Plant Health Regulatory Directorate is responsible for regulating the
registration, importation and use of agricultural and public health pesticides as per Proclamation
No: 674/2010. The Pesticide Registration and Control Proclamation includes registration
requirements; packaging, labeling, advertising, transport and disposal of pesticides; and safety
measures. The Ministry does not possess the resources to adequately monitor, evaluate and
enforce the pesticide policies.

The Ethiopian Ministry of Environment and Forest is the principle authority for implementing the
Framework Environmental Act which provides a legal framework for the use and correct
management of the environment and its components and to assure the sustainable development
of Ethiopia.

The Federal Ministry of Health (FMOH) National Malaria Control Program (NMCP) is responsible
for activities pertaining to the protection and improvement of public health and social welfare.
NMCP and Regional Health Department have the mandate to plan, implement and coordinate
malaria control activities in Ethiopia. The District Health Teams deal with all diseases including
malaria at the district level.

Relevant regulations include:
e Pesticide Regulation and Control Proclamation (No 674/2010)
e Environmental Pollution Control Proclamation (No. 300/2002)
e Environmental Impact Assessment Proclamation (No. 299/2002)
e Public Health Proclamation (No. 200/2000)

e Ethiopian Wildlife Development and Conservation Authority Establishment Proclamation
(No. 575/2008)

e Forest Development, Conservation and Utilization Proclamation (No. 542/2007)

e Development Conservation and Utilization of Wildlife Proclamation (No. 541/2007)
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3.7.2 RELEVANT AND APPLICABLE INTERNATIONAL STANDARDS AND BEST PRACTICES

Ratification Date (or

No | Convention /accord signature)

1 éferisc;unrcgsonvention on the Conservation of Nature and Natural 14 September 1968
2 UNESCO World Heritage Convention 14 September 1982
3 Bonn Convention-Conservation of Migratory Species 5 April 1989

4 International Plant Protection Convention 4 April 1991

5 United Nations Framework Convention on Desertification 30 June 1994

6 Montreal Protocol on Substances that Deplete the Ozone Layer 11 October 1994

7 UN Convention to support desertification 27 June 1997

8 Basel Convention 12 April 2000

9 Convention on Persistent Organic Pollutants 17 May 2002

10 | Kyoto Protocol 25 February 2002
11 g;a\l/ré?gicte;a Protocol on BioSafety to the Convention on Biological 7 January 2004

12 | United Nations Framework Convention on Climate Change 14 May 2005

13 | Convention on African Energy Commission 25 November 2008
14 Paris agreement under the United Nations Framework Convention on 9 March 2017

Climate Change

3.7.3 RELEVANT AND APPLICABLE PERMITTING REQUIREMENTS

An importation permit issued by the Ministry of Agriculture Plant Health Regulatory Directorate is
required before the importation, distribution and manufacturing of any pesticide. The Ministry
maintains a pesticide register which contains a list and information on registered pesticides in
country. The registration of a pesticide is valid for five (5) years from the date of issuance of
certificate of registration Permit requirements are detailed in Pesticide Regulation and Control
Proclamation (No 674/2010).

The registration status of insecticides to be used by the VectorLink Ethiopia project in 2020 are:
Actellic® is registered in country, registration and import permits for SumiShield® 50 and
Fludora® Fusion are underway and will be facilitated by MOH.

GLOBAL HEALTH BUREAU/ ETHIOPIA/ VECTORLINK

30

USAID 216 EA Template Version 2, April 2018



4.0 ALTERNATIVES, INCLUDING THE PROPOSED ACTION AND
CONNECTED ACTIONS

4.1 DESCRIPTION OF PROPOSED ACTION

The preferred action is to implement an IRS program in selected communities, choosing among
the pyrethroid, carbamate, organophosphate, neonicotinoid classes and the
clothianidin/deltamethrin combination, as well as chlorfenapyr when PQ-listed, considering
current entomological, epidemiological, logistical, and environmental conditions.

4.2 DISCUSSION OF ALTERNATIVES
4.2.1 ALTERNATIVE 1 (PREFERRED)

The preferred action is to implement an IRS and ITN distribution program in selected
communities, choosing among the pyrethroid, carbamate, organophosphate, neonicotinoid
classes and the clothianidin/deltamethrin combination, as well as chlorfenapyr when PQ-listed,
considering current entomological, epidemiological, logistical, and environmental conditions. PMI
has developed a comprehensive set of mitigation measures (EMMP) to avoid negative
environmental and health impacts, and has performed IRS in a multitude of countries with minimal
impacts. All insecticides are managed in accordance with both host country regulations and US
22 CFR 216.

Storerooms for keeping IRS insecticides and materials are selected based on PMI BMP
guidelines on siting and other building requirements. Requirements for insectary location and
structure (for example, internal environment control) may result in the unavailability of appropriate
existing structures for an insectary. Under the proposed action, when such situations arise, PMI
may approve small scale construction or refurbishment for IRS storerooms or insectaries and
other supporting structures to meet the WHO and PMI BMP and in compliance with the EMMP in
Annex A of this document.

4.2.2 ALTERNATIVE 2: ALTERNATIVE IRS GEOGRAPHICAL SITES CONSIDERED

In IRS implementation, areas considered highly malarious and those areas that fit within the
NMCP strategic plan were considered, while lower-risk areas were not considered for IRS as an
intervention. Using different criteria for selecting geographical sites would reduce the
effectiveness and impact of IRS, decreasing progress towards the goals of the Ethiopia NMCP
and the PMI program.

4.2.3 ALTERNATIVE 3: USE OF ALTERNATIVE INSECTICIDE(S)

For PMI-supported IRS, a pesticide listed by the WHO PQ, must be selected for use. The WHO
PQ is an international institution that analyzes and recommends pesticides to be used in IRS
based on their effectiveness, and toxicity to human health and the environment.

To date, the WHO PQ has recommended the use of pesticides within the following classes:
pyrethroids, carbamates, organophosphates, neonicotinoids and clothianidin/deltamethrin
combination. The proposed action for Ethiopia includes the potential to use all of the WHO-PQ
listed formulations, including chlorfenapyr when recommended by the WHO PQ. Use of
alternative pesticides is not permitted.
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PMI and their IPs will monitor WHO PQ proceedings towards recommendation of new pesticides,
but will seek to amend this SEA before there is any decision to use new WHO PQ-listed
insecticides, other than chlorfenapyr.

4.2.4 ALTERNATIVE 4: ALTERNATIVE TECHNOLOGIES

A full range of known, available technologies are continually considered for use by the
stakeholders in malaria prevention and control. For example, the application of larvicides and
environmental control are two other methods that may be considered for malaria control.
Larviciding refers to the regular application of microbial or chemical insecticides to water bodies
or water containers to kill the aquatic immature forms of the mosquito (larvae) before development
into adult mosquitoes. Environmental management for malaria control is limited to some common
sense safeguards, such as limiting standing water around residences, which can serve as a
breeding ground for mosquitoes.

It has been determined that IRS plays a significant part in malaria prevention, in concert with other
technologies.2 The specific focus of this PMI project is performance of IRS and facilitating the
distribution of ITNs, and the role that PMI plays in Ethiopia includes IRS and ITNs. If other, viable
approaches were to arise that would replace or improve upon the role that IRS plays, the NMCP,
PMI, and its partners would evaluate them and proceed accordingly.

4.2.5 ALTERNATIVE 5 (NO ACTION) NO-PROJECT ALTERNATIVE

IRS and ITN distribution are two of the critical vector control interventions in the control of the
spread of malaria. A no-project alternative will result in rising rates of infections, transmissions,
mortality, and morbidity, due to the increased prevalence of infected vectors. Therefore, the no-
action alternative does not meet the overall goals of Ethiopia’s NMCP National Malaria Strategic
Plan 2017 — 2020, the Global Fund’s Technical Strategy, or PMI’s Strategy for 2015-2020.

4.3 COMPARISON OF ENVIRONMENTAL IMPACTS

As required by 22 CFR 216.6(c)(3), the following provides in comparative form, impacts of the
proposed intervention, reasonable alternatives, and the no action scenario.

20 PRESIDENT’S MALARIA INITIATIVE Malaria Operational Plan (MOP) Ethiopia FY 2019
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Alternative 1 (Preferred) Alternative 2 (Alternative | Alternative 3 (No Action
Geographical Sites) Scenario)
Construction | Operation | Construction | Operation | Construction | Operation
Water Resources 0 -1 0 -1 0 0
Water usage for 0 -1 0 -1 0 0
insecticide dilution
and cleaning
Land Use -2 -1 -2 -1 0 0
Building storerooms -1 0 -1 0 0 0
and insectaries
Building fixed soak -1 -1 -1 -1 0 0
pits
Socioeconomic +2 +4 +2 +3 0 -3
Social +1 +2 +1 +1 0 -2
Economic +1 +2 +1 +2 0 -1
Public Health +2 +6 +2 +3 0 -2
Reduction in 0 +2 0 +1 0 -2
mortality and
morbidity
Increased +1 +2 +1 +1 0 0
knowledge and
capacity
Efficient waste +1 +2 +1 +1 0 0
management
system
Air Quality 0 -1 0 0 0 0
Waste management 0 -1 0 0 0 0
system
Habitat Alteration +1 +2 0 0 -1 -1
Waste +1 +2 0 0 -1 -1
management
Biodiversity +1 +2 +1 +1 0 0
Waste management +1 +2 +1 +1 0 0
GHG Emissions -2 -2 -2 -2 0 0
Transportation  of 0 -1 0 -1 0 0
staff, insecticides
and spray teams
Energy usage for -1 -1 -1 -1 0 0
offices and
insectaries
Operating -1 0 -1 0 0 0
construction
machinery
Column Totals +2 +9 +1 +3 -1 -6
Alternative Totals +11 +4 -7

Notes: (+2) highly positive effect/beneficial; (+1) positive effect/beneficial; (-2) significant negative effect/highly detrimental; (-1) negative
effect/detrimental; (0) remains the same (i.e., no effect or same rate of change versus becoming progressively worse or better).

4.4 EVALUATION OF THE ALTERNATIVES

Based on the above table, Alternative 1, the Preferred Action, has the most highly beneficial effect,
with the least amount of overall environmental impact. Although there are some minor potential
negative environmental impacts from construction and maintenance of facilities and the use of
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water resources, the social, economic, and health benefits outweigh these impacts. In addition,
the impacts can be eliminated or minimized by following best management practices and utilizing
the mitigation strategies in the Safer Use Action Plan and the Environmental Mitigation and
Monitoring Plan.

4.5 RATIONALE FOR ELIMINATING ALTERNATIVES NOT INCLUDED FOR FURTHER EVALUATION

Over time, the IRS project has undergone considerable analysis that indicates it is an essential
intervention to reduce the morbidity and mortality of malaria, in concert with other interventions
such as net distribution, larval source management (LSM) and case management with
artemisinin-based combination therapies (ACTS).

Larvicides target the immature stages of the mosquito before development into adult vectors. Due
to factors such as duration of efficacy, locating habitats and lack of regional evidence supporting
larval source management (LSM) patrticularly vector resistance data, this intervention is not
included in the SEA.

It is determined that the available alternatives will not produce the same benefits as the proposed
course of action.

4.6 RANKING OF ALTERNATIVES WITH RESPECT TO SIGNIFICANCE OF ENVIRONMENTAL
IMPACTS

The preferred alternative is the only one that meets the project purpose and need of reducing the
prevalence and spread of malaria. Other alternatives are not as efficient, and will not reduce the
malaria burden to the same degree. Please reference the numerical rankings in Table above
(section 4.3).
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5.0 ENVIRONMENTAL CONSEQUENCES

Per 22CFR216.6(c), this section forms the analytic basis for the comparisons of the identified
alternatives.

5.1 ENVIRONMENTAL IMPACTS OF THE PREFERRED ACTION AND ALTERNATIVES
5.1.1 DIRECT EFFECTS AND THEIR SIGNIFICANCE

i. Positive Impacts?!

The direct positive impacts of the IRS program are the reductions in child and adult malaria
morbidity and mortality, which 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: miscarriage; low birth weight; adverse effects on fetal neurodevelopment
as a result of exposure to malaria; and 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.

ii. Potential Negative Impacts

Contamination of Surface Watercourses and Underground Water

During IRS implementation, it is possible to accidently release insecticides into water bodies
during the transportation and storage of pesticides, application of insecticides to walls, and clean-
up of IRS equipment and PPE. It is also possible to have a release that will affect surface or
groundwater through washing in areas other than the soak pit, or improper disposal of leftover
pesticide. A spill into surface water bodies is a key concern in IRS because it could lead to
contamination of water routinely used for multiple domestic purposes. Fish and other aquatic
organisms that are vital to a healthy ecosystem could also be affected.

Contamination of underground water resources is also possible through improper disposal of
leftover pesticide on the ground, especially if there is a high water table. However, the impacts of
this risk are likely to be insignificant, primarily because pesticide disposal is strictly controlled and
supervised, and the sites for soak pits are carefully chosen according to the criteria in the PMI
BMPs. Secondarily, most formulations of pyrethroids, organophosphates, clothianidin and
carbamates move slowly through soil, and degrade quickly when expaosed to sunlight, hydrolysis,
or microbial action in the soil. If wash areas and soak pits are properly constructed and employed,
liquid pesticide traces will be captured in the charcoal layer of the soak pit or organic matter in
soil, and held until degradation by natural processes.

Potential Impacts to Non-Target Organisms from Insecticides

The potential impacts to non-target organisms from insecticide use is summarized in the Table 1
of Section 6.6. It is apparent that the most significant potential effects would be on fish and other
aquatic organisms, as well as bees. However, these potential impacts are mitigated by the use of
PMI Best Management Practices (BMPs), and the fact that insecticide spraying is confined to
indoor surfaces and eaves, which are only sprayed when winds are low. Also, BMPs regarding
liquid and solid waste management are strictly followed, which eliminate or reduce any release to
the environment.

21 https://www.pmi.gov/how-we-work/technical-areas/indoor-residual-spraying
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5.1.2 INDIRECT EFFECTS AND THEIR SIGNIFICANCE

i. Indirect Positive Impacts

IRS will build human and institutional capacity by providing broad-based training to a large number
of people associated with IRS operations. From this training, there will be an increase in
knowledge and understanding of both IRS-specific and general health and environmental risks
and impacts, as well as methods of mitigation of those risks. One of the goals of the IRS program
is to build in-country capacity to the point where IRS can be conducted by national or local
government, or by the self-organization of communities, without large-scale external assistance
or intervention.

By reducing the malaria burden, the IRS program will improve the education level among children
of school going age??, as a result of the reduction in the number of school days missed, and
improve the productivity of the workforce as a result of the reduction in missed work days and
days of reduced productivity2.

The IRS program will indirectly contribute to the enhancement of the local economy, in that IRS
staff and workers will receive payment for their work. At least some of the money that they receive
will be spent and injected into the local economy with a magnification effect, improving revenues
for various businesses, as well as per capita income for workers. The most direct economic benefit
of IRS is the reduction in household health expenditures associated with reduced malaria
prevalence.

In addition, the implementation of IRS requires certain local purchases of products and services,
such as operations site building materials, rental of building space and vehicles, and hiring of local
labor for the construction or renovation of storehouses and soak pits. Again, these revenues are
injected into the economy with potentially positive and significant magnification effects.

The Ethiopia PMI VectorLink project views gender equality and female empowerment as
development goals in their own right, as well as approaches that accelerate vector control.
VectorLink Ethiopia will mainstream gender across its operations, in line with the project’s gender
strategy, with an emphasis on women’s economic empowerment through employment in its IRS
and entomology operations. To achieve this goal, the project will implement policies that promote
the hiring of female seasonal workers and ensure a safe and respectful workplace for all.

Finally, a reduction in household pests from IRS may result in a reduction in other diseases carried
by the pests, therefore by reducing the overall burden on the healthcare system.

ii. Indirect Adverse Effects

Upon termination of the IRS program, PMI will properly dispose of the IRS equipment and will no
longer supervise its use. IRS equipment that may be donated to district health officials includes
backpack compression sprayers, used or clean boots, PPE, wash basins, progressive rinse
barrels, etc. that are still in operable condition. Improper use of this equipment could lead to
contamination of the environment or adverse health effects as noted.

In general, if PMI supports the procurement of insecticide or disposition of unused insecticide to
the Government of Ethiopia, this activity is required to be mentioned in the annual Letter Report,

22 https://www.worldbank.org/content/dam/Worldbank/Feature%20Story/Africa/afr-marie-anne-valfort. pdf

23 hitps://www.path.org/media-center/fighting-malaria-in-the-workplace/, Accessed 7/15/19
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in addition to this SEA. This type of support requires annual environmental compliance monitoring
by PMI and/or the IP, requires that PMI and/or the PMI IP provide environmental training to the
Government of Ethiopia in the PMI IRS BMPs, and technical assistance for insecticide selection
to ensure quality/appropriateness of the product. If PMI supports the procurement, loan, or
disposition of spray pumps or personal protective equipment to the Government of Ethiopia, these
activities must be mentioned in the annual Letter Report, in addition to this SEA. These activities
do not require environmental compliance monitoring, however, PMI and/or the PMI IP must
provide training in the PMI IRS BMPs.

The conduct of IRS by District Malaria Focal Person (DMFP) with communities, using properly
working equipment left behind by PMI may temporarily, and in a minor way increase the total
pesticide load on the environment. However, since the IRS equipment will be in operable condition
and capacity has been built among the DMFP, it is expected that spray operations will be
according to BMPs, and the total pesticide load on the environment is expected to be less than if
the donation is not made.

5.1.3 CUMULATIVE EFFECTS AND THEIR SIGNIFICANCE

A cumulative environmental effect of IRS is the potential for contribution to the development of
resistance to insecticides by the vector mosquitoes. Although other activities such as agricultural
pesticide use have a potentially greater impact, this is a serious problem for IRS and other
mechanisms of malaria control, such as ITNs. Widespread resistance to pyrethroids is an
established fact in Africa, and has practically eliminated the usefulness of pyrethroids in IRS.

Ethiopia has responded to this threat through the development of an Insecticide Resistance
Management Plan, which, among other things, calls for rotation of insecticides on a biannual
basis, and incorporation of new insecticides into the rotational scheme upon their PQ-listing by
WHO.

Organophosphates are the pesticides with the highest potential for cumulative health impacts.
Pyrethroids, carbamates, clothianidin and most organophosphate formulations break down
readily in the environment, limiting the risk of cumulative environmental impact, especially if
disposal sites are well chosen and BMPs are followed.

However, repeated human exposures to organophosphates result in cumulative cholinesterase
depression, with increasingly severe effects. For this reason, it is exceptionally important to strictly
follow the safer use action plan to prevent exposure to insecticides, and that PPE be worn properly
and at all times when pesticide contact is possible. It is also incumbent upon team leaders to
monitor the health of their spray operators on a daily basis, and to look for any signs of
cholinesterase depression. Formulations of the organophosphate pirimiphos-methyl have been
used for several years and in several countries without any report of observed symptoms of
cholinesterase depression.

There are indications that the capsule suspension form of Actellic® is more resistant to
environmental degradation than either Actellic® Emulsifiable Concentrate or the other WHO PQ-
recommended pesticides. This may result in a temporary build-up of concentration within the soak
pit prior to degradation.>

24 Mitchell, David, et al, (2015).

37
GLOBAL HEALTH BUREAU/ ETHIOPIA/ VECTORLINK

USAID 216 EA Template Version 2, April 2018



5.1.4 AREA OF LAND DISTURBANCE

In the execution of IRS, there are very small areas of land disturbance, and these occur in already
developed areas, mainly within health center grounds. An operations site normally consists of a
secure storeroom in which to store insecticides, a wash area and soak pit to conduct end of day
cleanup and uniform laundering, and sanitary facilities. Upgrade and maintenance of these
facilities provide a positive benefit to the community, both during IRS and in the off-season, where
they can be used for similar or other purposes.

5.1.5 IMPACTS TO ENDANGERED, THREATENED OR PROTECTED SPECIES AND THEIR HABITATS

Itis USAID policy to conduct its assistance programs in a manner that is sensitive to the protection
of endangered or threatened species and their critical habitats. The Initial Environmental
Examination for each project, program or activity having an effect on the environment shall
specifically determine whether the project, program or activity will have an effect on an
endangered or threatened species, or critical habitat. If the proposed project, program or activity
will have the effect of jeopardizing an endangered or threatened species or of adversely modifying
its critical habitat, the Threshold Decision shall be a Positive Determination and an Environmental
Assessment or Environmental Impact Statement completed as appropriate, which shall discuss
alternatives or modifications to avoid or mitigate such impact on the species or its habitat. This
document, along with its Annex A, Environmental Mitigation and Monitoring Plan fulfills those
requirements.

IRS is not likely to adversely impact threatened or endangered species, or their critical habitat,
due to the fact that spraying activities are conducted indoors only, and are carefully structured to
avoid fugitive spray to the outdoors. Any openings to the outside of the house are closed up or
avoided during spray. Structures with gaps between wall coverings are ineligible for IRS. Finally,
storage and disposal facilities are sited at least 100 meters from any sensitive areas such as
habitat for endangered or protected species. Although IRS team may pass through these areas
to reach targeted areas for spraying, mitigation measures include putting insecticides in
hermetically sealed barrels.

SPECIAL NOTE: IMPACT ON BEES

Spraying in areas near beehives can lead to the death of the bees, which are vulnerable to all
WHO-recommended pesticides. In addition, spraying near hives can lead to contamination of
edible honey. These risks must be mitigated at all times. Ethiopia has the largest bee population
among African countries by having about 10 million bee colonies. The annual honey and beeswax
production has been estimated at 3,300 and 3,500 tons respectively and this makes Ethiopia one
of the eight countries with the highest production in the world. Modern methods of beekeeping
have developed throughout Ethiopia, as evidenced by the creation of many beekeeping centers
offering various services (training in modern apicultural techniques, production and sale of honey,
supervision of groups and/or apicultural associations, etc.) The project will identify locations where
beehives are kept, and observe a 30- meter no-spray buffer zone around them. Bee-hive owners
will be advised accordingly.

5.1.6 IMPACTS TO FORESTRY AND BIODIVERSITY

No significant impacts to forestry and biodiversity are expected due to the limitations placed upon
the choice of locations for operations sites, the use of PMI BMPs in all phases of the project, and
the indoor use of insecticides. Waste management and disposal are highly regulated and
supervised according to PMI waste management policies, which favor reduction, reuse, and
recycling.
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5.1.7 WETLAND IMPACTS

No significant impacts to wetlands are expected due to the limitations placed upon the choice of
locations for operations sites, the use of PMI BMPs in all phases of the project, and the indoor
use of insecticides. Waste management and disposal are highly regulated and supervised
according to PMI waste management policies, which favor reduction, reuse, and recycling.

5.1.8 PoOssIBLE CONFLICTS BETWEEN PREFERRED ACTION AND LAND USE PLANS

The practice of IRS has very little impact on land use. Facilities that are used year round are
limited to 2-3 medium-sized (1500-10,000 sq. ft.) storage buildings, and are usually pre-existing
facilities in major urban areas. Most operations sites for PMI IRS are located within land that is
already dedicated to health facilities, and developing them for IRS use involves little modification.
IRS insecticides and commodities are stored in districts on a temporary basis (~60 days) in pre-
existing buildings that are used for other purposes the rest of the year. Occasionally, the project
will renovate or expand damaged, insecure, or otherwise unsuitable buildings to meet PMI BMPs,
but these facilities are usually put to beneficial use when not occupied by the IRS project.

5.1.9 POosSIBLE CONFLICTS BETWEEN PREFERRED ACTION AND POLICIES AND CONTROLS FOR AREAS
CONCERNED

No conflicts are expected due to the limitations placed upon the choice of locations for operations
sites, the use of PMI BMPs in all phases of the project, and the indoor use of insecticides. During
this environmental assessments, the project has identified all protected areas in the vicinity of
operations, and will restricts activities to be in compliance with relevant policies and controls. The
project has also researched and documented applicable laws and regulations, and will conform
activities to be in compliance.

5.1.10 ENERGY REQUIREMENTS AND CONSERVATION POTENTIAL OF VARIOUS ALTERNATIVES AND
MITIGATION MEASURES

IRS has been determined to be an essential component of PMI’'s goal to reduce the prevalence,
morbidity, and mortality of malaria in targeted areas. Given that determination, PMI works with
ministries of health in host countries to execute the project in a manner with the greatest possible
impact. Therefore, at the present time, there are no feasible alternatives to IRS.

However, there are inherently low energy requirements for the execution of IRS. The fixed
requirements consist of electricity for lights, air conditioning, computers, and other office
equipment in the occupied facilities. A more significant energy requirement results from the
transportation of people, insecticides and commodities to the remote locations where IRS is
performed. For economic and logistical reasons, transportation requirements are carefully
planned to minimize the type and number of vehicles used, and trips taken, which therefore
minimizes the energy (fuel) requirements. Motorcycles are used extensively for supervisor
transport, and modified three-wheeled vehicles transport spray operators as well as insecticides
and equipment.

5.1.11 NATURAL OR DEPLETABLE RESOURCE REQUIREMENTS

The major depletable resource usage is the insecticide itself, which is an international import. In
Ethiopia, natural materials (branches, shrubs, grass) are used in the construction of enclosures
around operations sites, and for the construction of changing rooms and bathrooms. These are
renewable resources, and are used in small quantities that do not have a significant impact on
the area where they are harvested. The project also uses stone, concrete, wood chips, and
charcoal in small quantities for the construction of soak pits for liquid waste disposal.
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5.1.12 CONSERVATION POTENTIAL OF VARIOUS REQUIREMENTS AND MITIGATION MEASURES

Although the resource requirements of the project are small, PMI strives to be as efficient and
economical as possible. Through the establishment of BMPs and the extensive training of spray
team members, all materials are used as efficiently as possible. Insecticide purchase quantities
are carefully calculated using population data and knowledge of typical structure sizes in particular
areas. Extensive inventory control measures are in place, with serialization of insecticide
packages, and complete chain of custody paperwork. Data systems are in place to compare
actual vs. projected usage, and anomalies are investigated immediately. Any insecticide leftover
at the end of the day is collected, stored, and reused the following day for make-up water. Most
IRS insecticides have a two year shelf life, and any insecticide left over from spray operations in
a given year are used up the following year before new material is introduced.

Soak pits are used for three years before the materials are evacuated and the wood chips and
charcoal are replaced, while the stones are replaced and reused. All commodities are reused
from year to year, as practical, and are recycled at end of life, particularly plastic bottles, buckets
and basins. Throughout the life of the AIRS and VectorLink projects, over 4,000,000 plastic
insecticide bottles have been recycled to produce useful products, such as electrical conduit,
paving stones, and oil tanks. Cardboard containers formerly containing insecticide are also
recycled wherever the facilities are available in the host country.

5.1.13 URBAN QUALITY

PMI does not perform IRS in urban areas in Ethiopia, so the potential for impact on environmental
and social quality are minimal. The project has an office in Addis Ababa and a storeroom in the
outskirt of Addis Ababa with a small effect on traffic.

5.1.14 HISTORIC AND CULTURAL RESOURCES

Through this environmental assessment, historic and cultural resources in Ethiopia have been
identified, and measures will be taken to avoid negative impacts. The project will decline to
conduct activities in the vicinity of these resources if any impacts that cannot be mitigated are
suspected.

5.1.15 DESIGN OF THE BUILT ENVIRONMENT, INCLUDING REUSE AND CONSERVATION POTENTIAL OF
VARIOUS ALTERNATIVES AND MITIGATION MEASURES

Please see descriptions above. The built environment for IRS is minimal, operations are designed
to be efficient, and recycling is an established practice wherever suitable facilities are available.

5.1.16 MEANS TO MITIGATE ADVERSE ENVIRONMENTAL IMPACTS

PMI has developed a project-wide Environmental Mitigation and Monitoring Plan that considers
all potential impacts of the IRS project and lays out the mitigation measures and monitoring plan
for those impacts. The EMMP is included in Annex A of this SEA.

5.2 COMPARISON OF ENVIRONMENTAL EFFECTS OF THE ALTERNATIVES
5.2.1 SUMMARY

Accepting that IRS is a necessary component of PMI’s strategy to reduce the morbidity and
mortality of malaria, the preferred alternative is the one with the maximum positive benefit and
the least negative impact. PMI will consistently monitor the alternatives to IRS, and adjust the
project and priorities accordingly.
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5.2.2 COMPARISON OF REMEDIES AVAILABLE FOR THE ENVIRONMENTAL CONSEQUENCES OF
ALTERNATIVES

The remedies to the environmental consequences of the alternatives to the proposed are the
same, with the exception of the No Project alternative, which does not meet PMI’s objectives, and
does not require any environmental mitigation.

5.2.3 OVERALL COMPARISON OF ALTERNATIVES WITH RESPECT TO FEASIBILITY, ABILITY TO MEET
PROJECT GOALS, ENVIRONMENTAL IMPACT RANKING, COSTS, AND SCHEDULE FOR COMPLETION

The preferred alternative is the most desirable in terms of the ability to meet project goals, and is
more feasible in terms of the needed partnership of the Government of Ethiopia. Its environmental
impact is virtually the same as other alternatives, with the exception of the No Project alternative,
which does not meet the project purpose and need to reduce malaria.

5.3 ADVERSE IMPACTS THAT CANNOT BE AVOIDED

The major adverse impact that cannot be avoided is the increase in the load of insecticide on the
environment, although that load is largely confined to the inside of homes. There, it is a potential
health, rather than environmental impact, through potential resident contact with treated surfaces.
The insecticide is designed to dry on the wall in relatively small concentrations, and to be fairly
inaccessible in quantities large enough to be harmful. Through the development of BMPs, the
intensive training of spray team members, and multiple layers of supervision, the insecticide
should be applied where it is needed, and not pose a threat to the health of the beneficiaries.

Information campaigns and mobilization are critical to ensure the safety of residents and spray
operators. Household preparation actions will be completed before spraying begins so that spray
operators can use the spray technique taught during training that results in high-quality IRS.
These actions also minimize the risk of injury to the spray operator inside the house and will
ensure that household items will not be contaminated with insecticide.

Post-spray actions are necessary to ensure resident’s safety after IRS and that the insecticide
has the longest-lasting effect possible. For more information on household preparation and post-
spray actions, refer to BMP 2 of the 2020 PMI BMP Manual.

5.4 RELATIONSHIP BETWEEN SHORT TERM USES OF THE ENVIRONMENT AND MAINTENANCE
AND ENHANCEMENT OF LONG TERM PRODUCTIVITY

The use of the environment for IRS is very limited, and will not affect the long term productivity of
natural resources.

5.5 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

IRS is resource intensive, and especially consumes large quantities of insecticide. In addition,
there is a large quantity of commodities and consumables required to support the operations.
VectorLink strives for resource efficiency, and through experience has developed systems that
minimize resource usage. However, the project continually looks for more efficient methods, and
is particularly good at disseminating best practices seen in one country across the entire portfolio,
as practicable.
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6.0 PESTICIDE EVALUATION REPORT

The PMI document Integrated Vector Management Programs for Malaria Vector Control
Programmatic Environmental Assessment updated in 2017 analyzed all WHOPES and WHO-PQ
recommended insecticides, and takes in consideration 12 factors when a project includes
“assistance for the procurement or use, or both, of pesticides.” As the PMI Ethiopia IRS program
includes assistance in both of these aspects, it is subject to this regulation. This section addresses
each of those twelve factors for the Malaria Control Program in Ethiopia.

6.1 USEPA REGISTRATION STATUS OF THE PROPOSED PESTICIDE

All WHO-recommended pesticides registered and/or accepted for use for IRS or a similar use in
the United States and the host country government, will be preferred in this IRS project. These
include pesticides in the pyrethroid, carbamate, organophosphate and neonicotinoid classes, as
well as the pyrrole class when PQ listed. Some of the pesticides on the WHO PQ list are not
registered with the United States Environmental Protection Agency (USEPA) for economic,
technical, or regulatory reasons. This is due to the fact that there is a very limited market in the
US for IRS, and as a result, registrations for this use of these pesticides have been voluntarily
withdrawn, or never filed. However, US 22 CFR 216.3(b) (1) (iii) allows the use of pesticides not
registered for the same or similar use by USEPA, provided that:

1. The proper assessments are performed.

2. The assessments include an evaluation of the factors in Sections 5.1-5.120f this
document.

3. Notification is provided to, and authorization received from, the host country government
for the use of the pesticide in country.

PMI works closely with host country government, with full and clear disclosure, as well as
providing any necessary assistance in the mitigation of risk from the use of these WHO PQ
pesticides. This SEA, supported by the PMI IVM PEA, and distributed to Ministries of Health,
Environment, and Agriculture, provides the assessment, notification, and mitigation requirements
of U.S. regulations. PMI is therefore empowered, upon acceptance of this document and the
receipt of formal authorization from a competent Ethiopian authority, to use in country all WHO
PQ-recommended pesticides in the pyrethroid, carbamate, organophosphate and neonicotinoid
classes, and the clothianidin/deltamethrin combination; as well as chlorfenapyr when
recommended by the WHO PQ.

6.2 BASIS FOR SELECTION OF THE PESTICIDE

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

6.2.1 PRIMARY CRITERIA FOR CHOOSING PESTICIDES:

a) Approval by the WHO: Only insecticides recommended by WHO/PQ team or by USEPA
can be used in IRS. Certain pesticides in the organophosphate, carbamate, pyrethroid,
neonicotinoid, and the clothianidin/deltamethrin combination are WHO PQ-recommended
for use in IRS. Chlorfenapyr (pyrolle class) is not yet recommended by WHO, but
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authorization is requested in this SEA to use it for hut trials, and for IRS when and when
WHO-PQ listed?.

b) Registration for use in country: The Ministry of Agriculture Plant Health Regulatory
Directorate is responsible for regulating the registration, importation and use of agricultural
and public health pesticides in Ethiopia. Currently, pyrethroid (deltamethrin), lambda-
cyhalothrin, alpha-cypermethrin and pirimiphosmethyl (Actellic®) are registered in
country. The registration and import permits for SumiShield® 50 and Fludora® Fusion are
underway and will be facilitated by the FMOH, the responsible entity to plan, implement
and coordinate malaria control activities in Ethiopia.

c) Residual effect of selected pesticides: The residual effect of selected pesticides must
be 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 WHO PQ-listed pyrethroids,
carbamates, organophosphates and neonicotinoids are expected to stay active and
effective for 3 to 6 months after application; however, the effective duration varies under
different climatic conditions and other factors. All WHO-approved larvides in the: bacterial,
benzoylureas, juvenile hormone mimics, organophosphates and spinosyns class are
expected to stay active and effective for 7-10 days after application, but can be longer for
standing clear water or with treatment at higher dosages.

In Ethiopia, the peak periods of malaria incidence occurs from September to December,
following the main rainy seasons (June-September), and from March to May, during and
after the small rainy seasons (February-March).

d) Appropriate for use on the wall surfaces of the selected location: The majority of
structures in the targeted regions are made of thatch/wood covered with a mud plaster
and in some cases, walls made of commercial plaster. Ceilings and eaves are constructed
with thatch and are sprayed during IRS. Pyrethroids, carbamates, organophosphates and
neonicotinoids are known to function well on these surfaces, and are therefore appropriate
for use.

e) Local vector susceptibility to the insecticide: One of the major concerns when
implementing an IRS campaign is to prevent resistance to insecticide among vectors.
Resistance to insecticide develops when a hereditary feature is selected in an insect
population that reduces the population’s sensitivity to a given insecticide.

Insecticide resistance monitoring on An. arabiensis was conducted in 2019 in 21 sentinel
sites located in eight regions: Afar, Amhara, Benshangul-Gumuz, Gambela, Oromia,
Southern Nations Nationalities and Peoples Region (SNNPR), Somali and Tigray.
Populations of An. arabiensis were susceptible (>98% mortality) to propoxur and
pirimiphos-methyl in all the sites. Susceptibility to bendiocarb was also observed in 20
sites. The vector populations were resistant to all pyrethroid insecticides
(alphacypermethrin, deltamethrin and permethrin) in all of the sites. An. stephensiis widely
distributed and established in eastern Ethiopia. A total of 82 adult An. stephensi from 300
PSCs and 200 CDC light traps were collected in 7 of the 10 sites. Studies are ongoing to
evaluate the distribution in the rest of the country and the potential risk for An. stephensi

25 http://www.who.int/pg-vector-control/prequalified-lists/en/
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to change the malaria transmission landscape in the country. The presence of An.
stephensi in animal sheds might implicate its affinity to animal hosts showing the need for
further investigation on blood meal origins and natural sporozoite infections. An. stephensi
was susceptible to pirimiphos-methyl in 3 out of 4 sites and propoxur in 1 out of 4 sites,
but was resistant to bendiocarb and pyrethroids in all four sites where the test were
conducted.

Cognizant of the challenge of insecticide resistance in Ethiopia, the FMOH in collaboration
with the partners is developing a separate insecticide management strategy which has the
following seven key points (as depicted on the 2014-2020 NSP):

1. IRS will be targeted to areas where malaria burden is high and in highland fringe
areas with epidemics risk only.

2. Rotation spray of two or preferably more insecticide classes with different modes
of action at different spray cycles should be adopted as an insecticide
management strategy.

3. Combinations of interventions: two or more insecticide based vector control
interventions are used in areas of overlap such as treated nets and IRS.

4. Resistance management strategies will be considered in a broader context of
integrated vector management.

5. Regular monitoring of insecticide resistance based on WHO standards will be
conducted in selected sentinel sites throughout the country to develop or revise
strategy for insecticide resistance management.

6. Quality control based on WHO standards for quality of inputs and operations for
vector control will be institutionalized, maintained and continuously updated.

7. Procedures for safe handling and disposal of public health insecticides including
insecticide contaminated materials will be institutionalized in accordance with the
Ethiopia’s Environment and Forest Ministry and WHO global regulations.

The objectives of the entomological surveillance were:

e To identify the vector species, composition, and density;

To determine vector biting and resting behavior;

e To determine the quality of spraying and insecticide decay rate following spray
operations; and

e To ascertain vector susceptibility to the WHOPQ classes of insecticides, including
chlorfenapyr.

Entomological surveillance plays a critical role as it allows vector control programs to make
informed decisions. The impact of IRS on vector density, resting and feeding behavior will
help identify effective insecticides against local vectors to guide vector control
programming.

f) Ecological impact: Ethiopia boasts of a diverse wildlife throughout the country, but
especially in the national parks and protected areas, and it is extremely important that IRS
does not in any way diminish this biodiversity. The potential ecological impact of the WHO
PQ pesticides is well documented, most recently in the 2017 PMI IVM PEA. However, if
BMPs for IRS are strictly followed, the release to the environment, and therefore the
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impact to the environment, should be negligible. More information on ecological impact of
the proposed pesticides is found in Section 5.1 as well as other sections of this document.

Climate impacts of IRS have been identified using screening tools and integrated in the
Work Plan development, with an action plan to ensure that climate risks are properly
accounted for, and addressed.

g) Human health impact: The 2012 and 2017 updated IVM PEA assessed cancer and non-
cancer risks associated with all WHO PQ-recommended insecticides by process (e.g.,
mixing insecticide, spraying, residing in sprayed house) and pathway (e.g., inhalation,
dermal, ingestion), and cancer risks by process and pathway where available (mainly for
DDT and select pyrethroids). In general, pyrethroids and carbamates pose fewer non-
cancer risks via any pathway than organophosphates when risks are assessed, but the
risks of organophosphates can be managed by following standard PMI IRS procedures
and protocols (BMPs).

6.2.2 SECONDARY SELECTION CRITERIA:

Once the FMOH and PMI approve the analysis of these factors, then the criteria is updated to
include international procurement language in which the criteria is clearly stipulated and then
tendered out in accordance with international open competitive procurement rules. Once there
are responses to the call for bids, the resulting proposals are subjected to secondary criteria
including:

e Appropriate packaging for safety and standard delivery tools
e 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

6.3 THE EXTENT TO WHICH THE PROPOSED PESTICIDE USE IS PART OF AN INTEGRATED PEST
MANAGEMENT PROGRAM

Integrated Pest Management (IPM) is defined?® 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 resistant varieties [agricultural products]. 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 IVM include:

e Methods based on knowledge of factors influencing local vector biology, disease
transmission, and morbidity;

26 (http://www.ipm.ucdavis.edu/IPMPROJECT/about.html

45
GLOBAL HEALTH BUREAU/ ETHIOPIA/ VECTORLINK

USAID 216 EA Template Version 2, April 2018


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

e Use of arange of interventions, often in combination and synergistically;

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

e A public health regulatory and legislative framework.

Use of IVM for the control of the malaria vector population is practiced using two primary
interventions, insecticide-treated nets and indoor residual spraying. 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.

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

6.4 PROPOSED METHOD(S) OF APPLICATION, INCLUDING AVAILABILITY OF APPROPRIATE
APPLICATION AND SAFETY EQUIPMENT

IRS under PMI funds involves spraying a WHO recommended insecticides with long-lasting
residual activity on indoor wall and ceiling surfaces where mosquitoes usually rest. The pesticide
then dries up and can leave 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.

WHO-recommended pesticides in the pyrethroid, carbamate, organophosphate, neonicotinoid
classes and the clothianidin/deltamethrin combination; as well as chlorfenapyr (pyrrole class)
when recommended by the WHO PQ will only be applied using 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 in providing long-lasting toxicity
toward the malaria vector mosquito.

The spray operators who implement IRS use backpack 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 maintain proper functioning of the pump, reuse leftover
pesticide on the following day, and guard against release of and/or exposure to pesticides. They
also follow the manufacturer's recommendations to ensure their proper operation and calibration.

For effective application of an insecticide, a specific discharge rate must be maintained. The
following IRS equipment will be used:

e Spray Nozzles -The program in Ethiopia will procure 8002E nozzles for the spray pumps,
which are the standard size recommended by WHO for mud walls.

e Spray pumps- The spray operators who implement IRS using Hudson and Goizper
backpack compression sprayers are trained to apply a measured amount of insecticide
on the interior walls of houses and structures. Goizper sprayers are designed to
automatically shut off when the control flow valve (CFV) cannot maintain the specific flow
rate for effective IRS. For Hudson sprayers fitted with a CFV, the flow through the lance
will not work when the pressure is too low to maintain appropriate flow. For Hudson
sprayer with pressure gauges, spray operators are trained to re-pressurize the sprayer
when the pressure falls below 35 psi. A water-soluble insecticide is added to the sprayer
containing a pre-measured amount of water, the sprayer is pressurized, and the material
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is then applied to the interior walls of targeted house (structure). After the day’s spraying
is complete, SOPs must clean the sprayer following the manufacturer's recommendations
to ensure their proper operation and calibration.

6.5 ACUTE AND LONG-TERM TOXICOLOGICAL HAZARDS ASSOCIATED WITH PREFERRED 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. The table below
provides graphic information on the toxicity and some of the other characteristics of the WHO PQ
pesticides. In general, most of them are toxic to bees, fish, and other aquatic organisms, and less
so to mammals and birds.

“Indoor” being an important operative word in IRS, the risks to biodiversity from spray operations
are minimal if PMI BMPS are followed.

The BMPs have been designed to prevent any significant release to the environment, and a
strong, automated, smart-phone-based supervisory system ensures that BMPs are followed or
non-compliance is immediately corrected. The reader is referred to Annex E of the 2017 IVM PEA,
and to Chapter 5 of this SEA for greater detail about pesticide toxicity.

Table 1: Pesticide Toxicity: The Degree of Toxicity of WHO PQ-recommended IRS
Insecticides

Other
Aquatic

IRS Insecticide Mammal Bird Persistence Bioaccumulate

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)
Chlorfenapyr
Clothianidin (N)
Source: IVM PEA 2012 and 2017
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Key

High Toxicity -

Medium to High Toxicity

Medium Toxicity

Low to Medium Toxicity

Low Toxicity

Data Not Found

6.5.1 HAZARDS

The two broad categories of hazard are release and exposure to humans and domestic animals,
and releases causing environmental damage. Release and exposure may occur at any point,
from the production or importation of the pesticide through transportation, storage, distribution,
pesticide loading into tanks, spray application, clean-up, and final disposal, as well as after
spraying 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,
confusion, and at very high exposures respiratory paralysis and death (U.S. EPA, 2000b). The
two classes of insecticides differ in their impacts 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. However all potential environmental threats are noted and monitored
along with planned mitigations measures for the safe use of pesticides. Details of specific
environmental threats and activities needing precaution are listed with mitigation measures in
Section 7 and Annex A.

6.6 THE EFFECTIVENESS OF THE REQUESTED PESTICIDE FOR THE PROPOSED USE

Pesticides are selected for IRS based on technical efficacy and economic efficiency in the
intended use, along with other extrinsic variables. Complete selection criteria can be found in
Section 6.2 of this SEA. 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 vector 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.

6.6.1 VECTOR RESISTANCE

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
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therefore consider the biochemical and genetic characteristics of the resistance, as well as the
eco-epidemiology of the disease and operational characteristics. 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).

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 the FMOH in collaboration with the PMI-supported VectorLink Ethiopia project, and the results
from this ongoing program are the primary determinants of the choice of pesticide and other
supplementary actions.

Pyrethroids, carbamates, clothianidin and organophosphates are expected to stay active and
effective for 3 to 6 months after application; however, the effective duration varies under different
climatic conditions and other factors. Three pyrethroids, known as longer-lasting pyrethroids, can
last up to 11 months, based on various field trials. For this reason, pyrethroids have traditionally
made the best choice for extended seasons. However, in order to manage vector resistance, it
has proven to be necessary to switch the class of pesticides used in IRS. More information on
vector susceptibility is seen in Section 6.2.1.(e).

6.6.2 VECTOR BEHAVIOR

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 either
compromised if the vector exits after feeding without resting on the wall, or absent if the vector
feeds outdoors (exophagic) and rests outdoors (exophilic). Overall human landing catch collection
results showed that vector biting was consistently lower indoors than outdoors, indicating a
tendency of exophagic habits. This is characteristic of Anopheles arabiensis, which is the
dominant vector in Ethiopia. To further elaborate on these findings, the data indicates that the
vector has both options but it prefers biting people sitting outdoors than those sitting indoors.
However, because people spend more time indoors during the mosquito’s preferred biting time
(night time), a mosquito more often has to go inside to bite, which means people can still be
protected by IRS.

6.6.3 RESIDUAL EFFICACY

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. In 2020, the residual efficacy of Actellic 300CS, Fludora Fusion,
and SumiShield 50WG will be determined from cone bioassays which will begin two weeks
following IRS and continue on a monthly basis until mortality is less than 80% for two consecutive
months.

6.6.4 PESTICIDE QUALITY

A fourth 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.
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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 will
be taken prior to shipment to Ethiopia and analyzed for the concentration of the active ingredient.
In all PMI VectorLink warehouses the temperature is monitored and controlled as much as
possible to avoid temperatures that could alter the chemistry or the characteristics of the pesticide.

6.7 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 mosquitoes that rest on them, and the exposure to non-target organisms and ecosystems
is very limited.

The WHO PQ recommended pesticides are incompatible with the non-target ecosystems
(humans, animals, and the environment), in that, if 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 inside 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 liquid wastes through the reuse of leftover pesticides, the
triple rinsing of equipment, and the daily washing of PPE to remove trace pesticide. 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
washed thoroughly and either given away or disposed of in a landfill, or contaminated solid wastes
are incinerated in an approved incinerator that will destroy the pesticide and prevent
environmental contamination. The Environmental Mitigation and Monitoring Plan, in Annex A,
details the measures that have been and will be enacted to prevent contamination of ecosystems.
In addition, there are solid and liquid waste management plans contained in the Safer Use Action
Plan of this SEA (Section 7).

6.8 THE CONDITIONS UNDER WHICH THE PESTICIDE IS TO BE USED

Section 3.6 of this SEA discusses in detail the environmental conditions that exist in Ethiopia
relative to the implementation of IRS. Ethiopia in general and Oromia in particular exhibit the
environmental conditions that promote malaria transmission. In Ethiopia, altitude and climate
(rainfall and temperature) are the most important determinants of malaria transmission.

IRS is scheduled to be performed prior to the rainy season in each location to maximize the
effectiveness of IRS, and 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 Section 3, including
water bodies, schools, hospitals, any area where organic farming is practiced or where bee-
keeping or natural bee habitats are established, threatened and endangered species etc. In
addition, bird-nesting habitat will be protected, and all insecticides will be kept away from all water
habitats and resources. Prior to spraying, geographical reconnaissance will include identification
of households in sensitive areas, and the IP will train sprayers to identify houses that should not
be sprayed. IRS will be prohibited within 30 meters of sensitive ecosystems. If pesticide drift is
observed, spraying will be halted until the cause has been determined. Drift could be a result of
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spraying an inappropriate surface with gaps that allow pesticide to escape, so the wall surface
must be evaluated for fithess for spraying, and the structure disqualified if unfit. Alternatively, if
drift is caused by excessive wind (especially from spraying eaves outdoors) operators must wait
until wind conditions subside. The IP will consult with the other in-country organizations to
implement entomological monitoring activities 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 stricter, in which
case the SEA will have precedence. Strict supervisory control will also be established to prevent
contamination of agricultural products

6.9 THE AVAILABILITY AND EFFECTIVENESS OF OTHER PESTICIDES OR NON-CHEMICAL
CONTROL METHODS

In Ethiopia, as in many countries, a full range of malaria control methods are employed, and in
some circumstances one method may be favored over another. However, PMI has determined
that IRS is part of the overall effort and will be used to decrease malaria morbidity and mortality
in Ethiopia and in many other countries.

This IRS program is limited to using those pesticides that are on the WHO PQ list of recommended
pesticides. WHO currently recommends 17 formulations from five chemical classes for IRS, each
with a specific dosage regime, duration of effectiveness, and safety ratingz22¢, Each of these
agents has been evaluated for effectiveness within the program, and continuing monitoring for
resistance and susceptibility will be employed to allow up-to-date decisions prior to each spray
campaign. One goal of this SEA is to broaden the options for pesticide use to six recommended
pesticide classes (including chlorfenapyr in the pyrrole class), to combat periodic resistance
development.

Nonchemical means of malaria vector control are examined and discussed briefly under Section
6.3, Integrated Pesticide/Vector Management (IPM/IVM), but are generally not effective on a large
scale for malaria vector control. For example, while elimination of standing water breeding
habitats is a logical and sensible concept, the malaria mosquitoes only need the smallest of
aquatic habitats to successfully reproduce, and it is nearly impossible to eliminate all of these
minute breeding habitats (e.g., hoof prints or tire ruts).

6.10 HOST COUNTRY’S ABILITY TO REGULATE OR CONTROL THE DISTRIBUTION, STORAGE, USE,
AND DISPOSAL OF THE REQUESTED PESTICIDE

The Ministry of Agriculture Plant Health Regulatory Directorate is responsible for regulating the
registration, importation and use of agricultural and public health pesticides. However due to
limited funding and staff, the Ministry has a limited capacity to monitor, evaluate and enforce the
pesticide regulations.

27 Najera JA, Zaim M (2002). Malaria vector control — Decision-making criteria and procedures for judicious use of
insecticides. WHO, Geneva, WHO/CDS/ WHOPES PQ/2002.5. (Document available at: www.who.int/ctd/WHOPES
PQ/docs/JudiciousUseRev.pdf )

28 Chlorfenapyr is currently under consideration to be included. The 17th WHOPES PQ Working Group (2014)
recommended that, considering the potential efficacy of chlorfenapyr to kill pyrethroid-resistant Anopheles, further
evidence be gathered in Phase Il to assess the efficacy of indoor residual application of chlorfenapyr 240 SC against
malaria vectors, following the WHO guidelines for IRS.

29 http://www.who.int/pg-vector-control/prequalified-lists/en/
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Since the 1960s, Ethiopia has accumulated obsolete pesticide stocks due to prolonged storage
of pesticides, inappropriate storage conditions because of poor storage facilities, the lack of
trained staff and insufficient pesticide regulations and enforcement.

The quality of the pesticide used can have a large impact on the effectiveness of the IRS
undertaking. There is no scientific testing facility in country to provide pesticide quality control
functions. Pesticides manufactured at the Adami Tulu plant are sent to a certified laboratory in
Belgium for quality testing. Pesticides that PMI imports for use in IRS are tested prior to delivery
at WHO certified laboratories in South Africa or Germany.

More information on Ethiopia’s authority, policy, regulations and permitting requirements are
detailed in Section 3.7 of this SEA.

6.11 PROVISIONS 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. PMI has developed guidelines for IRS operations (“Best
Management Practices (BMP) for Indoor Residual Spraying in Vector Control Interventions,”
updated 2020), and provides a training manual, the Spray Operator Pocket Guide (Were, 2014).
Other resources include the Manual on Sound Management of Pesticides and Diagnosis and
Treatment of Pesticide Poisoning, USAID PMI’'s IVM PEA (USAID, 2017 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
IP 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 Ethiopia. The IP 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:

e A training of trainers program, in which potential supervisors, storekeepers, and team
leaders are trained on all aspects of IRS operations. Areas of training will include planning
of IRS, household preparations, recordkeeping, community mobilization, rational/judicious
use of insecticides including sprayer and PPE cleaning, personnel management, and
environmental aspects of IRS — including geographical reconnaissance, and data
recording and analysis.

e The training of temporary workers recruited from local areas and trained as spray team
members (operators, team leaders, and wash persons). New operators will receive five to
seven days of training prior to the spray operations.

More information on the training that will be provided is in Section 7, the Safer Use Action Plan.

6.12 PROVISIONS MADE FOR MONITORING THE USE AND EFFECTIVENESS OF THE PESTICIDE

Entomological monitoring is firmly established in the PMI Ethiopia Work Plan, and is used for
insecticide decision-making, as well as monitoring the effectiveness of applied insecticides. The
elements of this monitoring have been laid out in previous sections.
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7.0 ENVIRONMENTAL MITIGATION AND MONITORING/SAFER USE
ACTION PLAN

This section outlines the mitigation plan proposed for the potential adverse impacts outlined in
Section 5. 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 and facilities for the
storage and disposal of pesticides and contaminated waste. The mitigation measures, along with
monitoring and reporting information, are compiled in the EMMP found in Annex A.

7.1 IMPLEMENTATION CONDITIONS

During implementation, PMI/Ethiopia and its PMI IRS IPs will adhere to the conditions detailed in
this Safer Use Action Plan, and in the EMMP, Annex A of this report.

7.1.1 QUANTIFICATION OF PESTICIDE REQUIREMENTS

The PMI IRS IP will conduct an annual logistics assessment for all targeted districts for planning
and procurement of the correct quantity of materials, including insecticides. Purchase of
insufficient pesticide will lead to shortages, delays, and possibly the inability to spray all targeted
areas. Purchase of too much pesticide may lead to expiration of the pesticide before it can be
used up, which creates serious storage and disposal problems.

7.1.2 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 expose the residents and spray operators to hazards related to altered toxicological
characteristics.

The PMI program will procure the insecticide from a reputable supplier. Pesticide batches will be
analyzed for the concentration of the active ingredient prior to shipment to Ethiopia. Additional
sampling and testing may be performed upon arrival. Delivery of all insecticide to the central
warehouse will be supervised by PMI before the insecticide is dispatched to the districts where
spray operations will be concentrated.

7.1.3 PESTICIDE TRANSPORT

After the receipt of insecticide at the central warehouse, insecticides are transported to the district
warehouses by road, and in some areas, over water in boats. During transportation, there is a
risk of vehicle accidents and consequent insecticide spillage. It is essential that the vehicle type
and speed of transport be matched to the conditions; drivers must take no chances.

A lockable box truck is the expected vehicle to transport insecticides over land from central to
district stores. If box trucks are not available, Chief of Party or the Environmental Compliance
Officer (ECO) will notify the VectorLink Technical Project Manager and the Director of
Environmental Compliance to receive instructions for an alternative security mechanism. All
vehicles must be in good condition and pass the Pre-Contract Vehicle Inspection performed by
ECO or a qualified designate, using a smart phone.

Prior to long-distance transport of the insecticide from the customs warehouse or VectorLink
Ethiopia central storage facility, drivers will be trained on general issues surrounding the
insecticide and how to handle emergency situations such as accidents or spillage. Training for
long-distance transport will include the following information:
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Purpose of the insecticide (indoor use for malaria protection, not for agricultural or any
other outdoor use)

Toxicity of the insecticide

Security issues, including implications of unauthorized access to or use of the insecticide
Hazardous places along the routes to be taken, and mitigation measures

Steps to take in case of an accident, spill, or emergency (according to BMP standards)

Combustibility, and toxicity of the combustion byproducts of insecticide

Drivers hired for intra-district transport of insecticide and spray team members during the spray
campaign will receive training in:

Operator transportation best practices and vehicle requirements from PMI IRS BMP #2,
Worker and Resident Health and Safety

Health and safety as provided to spray operators, with the exception of sprayer operation
and spray practice

Handling an accident, spill, or emergency according to BMP standards
Handling vehicle contamination

Vehicle decontamination procedures

Figure I: Emergency Response to a Spill

IN CASE OF INSECTICIDE SPILLS

e Control, contain, and clean up the spill.

e Don protective clothing prior to attempting to clean the spills.

e Itis imperative to avoid fire as a result of the accident, and a fire extinguisher should be
deployed just in case. The engine must be shut off and smoking in the area strictly
prohibited.

e Onlookers and bystanders must be kept away from the accident site.

e If the crew has come in contact with the pesticides, they must remove contaminated
clothing immediately and wash the pesticide off their skin.

e For major spills send for help immediately; Drivers must have a charged cell phone and
an emergency number for use in such cases.

e People must 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.

e Vehicles that are used for transporting large quantities of pesticides are required to be

equipped with a bucket of sand, sawdust or soil, a shovel, and fire extinguisher.

Because vehicles used for insecticide transportation can be used for the transport of other goods,
itis important to ensure that vehicles are decontaminated after use. The drivers will be responsible
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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 water.

If pesticide is transported over water, BMP #4 Insecticide Transport (PMI IRS BMP Manual, 2020)
must be followed in every detail.

7.1.4 QUALIFICATION OF WAREHOUSES (STORAGE FACILITIES)

IRS pesticides can cause adverse impacts to human health, animals, and the natural environment
if not properly stored according to PMI BMPs. Before insecticides are procured or transported to
the spray areas, suitable warehouse(s) must be assessed to ensure that they can meet BMP
standards. During the geographical reconnaissance and logistics assessments, the need for new
district warehouses or rehabilitation of previously used district warehouses to meet PMI IRS BMP
standards for pesticide storage will be assessed. The standards include:

e Located atleast 30 meters from flood plains, wetlands and water bodies, markets, schools,
dwellings, beehives, and protected areas. Warehouses may not be located in the buffer
zones of protected areas, or in schools while in session.

e Spacious enough to store insecticides in bulk and to store other IRS commodities
separately

e Providing a separate space for the storekeeper’s office

e Well ventilated and allowing for air circulation

e Temperature controlled as needed

e Built of concrete or other solid material

e Impervious flooring, or floor must be completely covered by a leak-free tarpaulin
e Watertight roofing

e Barred and screened windows

o Preferably two exits from the pesticide storage area for emergency purposes

e A fire extinguisher

In addition to the above, all facilities used for storage, distribution, and transportation of insecticide
products should comply with relevant requirements of Ethiopia pesticide regulations. During the
logistical needs assessment, the PMI IRS IP will identify warehouses at the district level that can
meet these requirements. PMI cannot provide funds for the construction of new buildings, but can
assist in the modification or renovation of existing facilities. In Ethiopia, IRS is implemented in
partnership with the Ministry of Health/NMCP; therefore, some warehouses are located on District
Medical Office property for logistic and security purposes. There is also the possibility of using
the warehouses of departmental services of the Ministry of Agriculture. This would meet the
eligibility criteria of the project requirements.

7.1.5 QUALIFICATION OF LIQUID WASTE DISPOSAL FACILITIES (WASH AREAS, SOAK PITS, AND
EVAPORATION TANKS)

Pyrethroids, organophosphates, neonicotinoids, and carbamates degrade quickly when exposed
to environmental action such as photolysis, hydrolysis, and bacterial action. If wash areas and
soak pits are properly constructed in appropriate locations and used according to BMPs, liquid
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pesticide waste will be captured in the charcoal layer of the soak pit and held until it breaks down
by these natural processes.

Site considerations for locating IRS cleaning and waste facilities (progressive rinse, wash areas,
soak pits, and tanks) include soil type, topography, vertical distance to ground water, and
proximity to schools, lakes, streams, and other sensitive areas. Ideally, disposal facilities should
be located adjacent to the storage facilities, where they can be more easily protected and
monitored. However, the setting or the function of buildings provided for storage are not always
appropriate for siting a wash area, so it may need to be placed some distance away. Due to
access limitations and distance to some spray sites, it may be more feasible to locate a small
wash facility in an appropriate area near the spray site.

Soak pits must be located at least 30 meters from any sensitive areas such as water bodies, flood
plains, habitat, schools and other public buildings, areas protected by regulations, mining
extraction sites, and areas of high groundwater. They should be located on relatively high ground
to increase the vertical distance to groundwater. The general area should be level, but the wash
area must be constructed to slope gently toward the soak pit or toward the collection point that is
piped to the soak pit/evaporation tank.

Although the soak pit captures the majority of pesticide from wash waters, small amounts may
pass through and enter the soil below. Soil characteristics affect how pesticides move through
the soil, and how they break down by environmental or microbiological degradation. Clay soils
have a high capacity to absorb many pesticides, but if hard-packed may have limited percolation
abilities. Sandy soils have a much lower capacity to absorb pesticides, but liquids percolate
rapidly. Where possible, locate facilities on fine textured soils with organic content and good
absorptive properties to capture and degrade trace amounts of pesticide. Hard-packed clay or
rocky soils are not appropriate.

Pesticides may move in water runoff as compounds dissolve in water or attach to soil particles.
Facilities should be located on high, level ground to minimize exposure to runoff. Avoid steep
slopes or natural runoff flow lines. Where necessary, curbs or berms will be constructed around
wash areas to divert storm water runoff away from the soak pit, and to contain any spills or
overflows. In very rainy areas or seasons, it may be necessary to cover the soak pit and wash
area with a tarpaulin when not in use, to prevent flooding of the soak pit and subsequent runoff of
pesticide-contaminated water.

i.  Mobile Soak Pit (MSP)

To reach certain targeted spray areas, operators must travel a great distance, and they may not
be able to return at the end of the day to a centralized wash area for clean-up. Sometimes the
operators will spend several days in the field, finding lodging and food in the villages where they
finish their work for the day. The next day, they either continue to work at the same village, or
travel on to the next targeted spray area. Working this way can reduce transportation
requirements, shorten the working day, and result in greater productivity. However, operators
need a different system for clean-up at the end of the day.

In this situation, the operators carry a MSP filter, wash barrels, and a tarpaulin with them, and
construct a temporary wash facility at a suitable site within the village where they will stay. The
MSP filter is a 20-60 L carboy with highly adsorbent activated carbon that removes pesticide
contamination from the wash water, so that the water that exits to the ground is purified. For more
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information on the mobile soak pit, please see the technical drawing of the MSP in Figure 6 of
Section 9.2 and the PMI BMP manual.*

7.1.6 WAREHOUSE & STORAGE RISK MANAGEMENT

In order to mitigate risks associated with pesticide storage, the following will serve as
warehouse/storage best management practices:

e Atrained storekeeper will manage each facility and will wear gloves, a mask, overalls, and
boots when in the pesticide area of storage.

e No smoking or eating will be allowed within 30 meters of the pesticide storeroom.

e Pesticide storage facilities must have thermometers installed for daily temperature
recording.

e Basins, soap and clean water will be available at all times in all the facilities.

e Recommended pesticide stacking position and height in the warehouse as provided in the
FAO Storage and Stock Control Manual will be followed.

e A fire extinguisher will be available in the storage facilities and all site workers will be
trained on how to use this device.

e Warning notices will be placed outside of the store with a skull and crossbones pictogram
and warnings in the local language.

e Insecticides must be lifted off of the floor via pallets or shelves, and separated from the
walls of the storeroom by 9-12 inches.

e First aid kits must be fully stocked and available in all the central warehouses and
secondary stores. Security and inventory management of first aid supplies is mandatory.

7.1.7 ACCIDENTAL WAREHOUSE FIRES

Inhalation of toxic fumes in the event of a storehouse fire is a major risk of IRS. The risk can be
minimized, however, by following BMPs for storage, including prohibiting lighted materials in or
near the warehouse or in the vicinity of pesticides during transport to/from vehicles, providing fire
extinguishers, and proper ventilation of storerooms.

7.1.8 FETAL EXPOSURE (PREGNANCY TESTING)

All female candidates for spray teams will be tested for pregnancy before being recruited into the
spray operations, and every 30 days until operations end. Provided their work history has been
acceptable, females who have been hired and later found to be pregnant will be reassigned to
positions that do not have the potential for exposure to insecticides. Women who are
breastfeeding cannot have any contact with pesticides, and are thus prohibited from spraying of
pesticide or washing contaminated items.

7.1.9 SPRAY OPERATOR EXPOSURE

The individuals recruited for IRS campaigns will receive intensive training on the use, operation,
calibration and repair of the spray pumps, including hands-on exercises prior to the beginning of

30 Chandonait, Peter. February 2020. President’s Malaria Initiative BMP Manual Best Management Practices (BMP) For
Indoor Residual Spraying (IRS) In Vector Control Interventions. Bethesda, MD. PMI | VectorLink Project, Abt
Associates.
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the spraying campaign. They will also be trained to understand proper hygiene, to recognize the
signs and symptoms of poisoning, and to understand the referral procedure for any incidents
involving poisoning. This training will be conducted in accordance with the IRS Training Guide for
Spray Operations (USAID, 2009) and the 2020 IRS BMP manual. Potential spray operators must
also pass written and practical tests at the end of training.

Training for monitoring spray operators for symptoms of pesticide exposure will be mandatory for
team leaders and supervisors, as well as for storekeepers and other senior personnel. Any case
of an operator or beneficiary displaying symptoms of exposure will require the immediate
completion of a standard Incident Report Form by the district coordinator, who will forward the
report to the IP’s headquarters within 24 hours. The incident report must be received from the IP’s
Technical Project Manager by PMI COR within 48 hours.

For malathion and fenitrothion organophosphates, it may be necessary to monitor the level of
acetyl cholinesterase in any worker who may have been exposed to contamination. Occupational
exposures to organophosphate insecticides are measurable using blood cholinesterase testing
and urinary excretion of chemical biomarkers. PMI has evaluated various approaches for
monitoring sprayer exposure to organophosphates, and has determined that biomonitoring is not
required when using pirimiphos-methyl. Moreover, the WHO PQ Working Group
recommendations stated that “provided that operational guidelines are followed, routine
cholinesterase monitoring of spray men during IRS programs is not required” for Actellic CS.

7.1.10 BENEFICIARY EXPOSURE

Residential exposure will also be monitored. During the IEC campaign, residents are made aware
of the steps to take if exposed, and, especially if acute symptoms are encountered, the advice is
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 beneficiary exposure incidents.

NMCP, DMOs, and the PMI IRS IP and other partners will work with relevant institutions at all
levels to carry out an IEC/BCC campaign to sensitize residents to IRS activities, in accordance
with WHO guidelines and also the Ethiopia National Malaria Strategic Plan (2017-2020) and PMI
Malaria Operational Plans. The IEC campaign (as well as IRS project leaders and Ministry of
Health/NMCP Officers) should focus on the following elements of residential safety during an IRS
program:

e 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 impermeable material.

e Residents must stay at least 10 meters from the home during spraying, and for two hours
after spraying.

e Move and keep all animals at least 10 meters from the home during spraying, and for two
hours after spraying.

e After two hours, open all windows and doors and air the house out for ¥z hour.

e Sweep up any insects killed from the spraying and drop them in latrine pits before allowing
re-entry by children and animals.

e Do not relater or paint over the sprayed walls after spraying.
e Keep using bed nets for additional protection against malaria.
e If skin itches after re-entrance into home, wash with soap and water; For eye irritation,
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flush eyes with water. For respiratory irritation, leave the home for fresh air; For ingestion,
or if symptoms of other types of exposure persist, contact program staff or go to nearest
health facility that has the appropriate medical intervention.

If spraying during the rainy season, the teams should adhere to the following Contingency Plan,
which will minimize exposure of household effects.

e Each spray operator must be given adequate covering material (3m by 3m minimum),
which should then be used to cover household effects that have been moved to the center
of the room (rather than outdoors) because it has started to rain. More than one sheet may
be required, depending on the size of structures and the amount of belongings.

e Household effects can also be moved into structures that are not targeted to be sprayed,
e.g., an isolated kitchen or domestic animal shelter.

e Household effects can alternatively be moved to one room that will not be sprayed on that
particular day, but on the next day.

e The spray teams should pay close attention to any signs of potential rains so that they
prepare the communities accordingly.

e When it rains in the middle of spraying, stop the spraying activities; resume when the rain
stops and the skies clear.

7.1.11 PESTICIDE EXPOSURE AND TREATMENT

All spray operators, team leaders, and supervisors will receive detailed training on the emergency
steps to take if accidental exposure to the chemical occurs, including ingestion, inhalation, or eye
or dermal contact with the chemical. This training will be conducted by the district and sector
coordinators, and will include drills to test knowledge of the operators. However, most
interventions for acute exposure will have to be provided by medical professionals at the nearest
health clinic, so transporting the exposed person to the health clinic will be the priority.

PMI IP will confirm that all the health facilities around the spray sites have in their store the
recommended treatment drugs, and that all the staff responsible for administering emergency
treatment for pesticide exposure receive appropriate training. Annex E provides additional
information on symptoms and treatment protocols.

7.1.12 SOLID AND LIQUID CONTAMINATED WASTE MANAGEMENT

Non-contaminated wastes, or those that can be cleaned thoroughly with soap and water, will be
recycled whenever possible, or disposed of in a municipal landfill if there is no appropriate
recycling outlet.

Liquid contaminated wastes will be disposed of on a daily basis in soak pits that are carefully sited
and designed according to the criteria in this Safer Use Action Plan and the PMI BMP manual.
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. Thus, there should be no
contaminated liquid waste to deal with at the end of the spray season.

Contaminated solid wastes are incinerated in incinerators that are capable of destroying the
pesticide and preventing environmental contamination.

Incinerators recommended for disposal of contaminated wastes fall into two categories:

e Basel Convention technical standards, for all insecticides that do not contain greater than
1% chlorine
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e WHO/FAO standards, which apply if using DDT or insecticides that contain >1% chlorine
e For wastes containing less than 1% chlorine:

e The recommended combustion temperature is >850 °C.

e An after-burner is required, with a residence time of at least two seconds.

e The incinerator must have emission control, including particulate matter filters.

e Ash and slag produced by high-temperature incineration of pesticides are best
incorporated into concrete and buried in a secure location.

For wastes containing greater than 1% chlorine:
e The recommended combustion temperature is between 1100 and 1300 °C.
e An after-burner is required, with a residence time of at least two seconds.

e A quench rinse that causes a rapid temperature drop to below 250 °C is needed for the
gas stream.

e The incinerator must have emission control, including particulate matter filters.

e Ash and slag produced by high-temperature incineration of pesticides are best
incorporated into concrete and buried in a secure location. In Ethiopia, as such solid
wastes are not incinerated in a PMI-owned incinerator and the IP does not have control
over the ash and slag, VectorLink can only recommend this disposition.

Incineration is not recommended for polyvinyl chloride or other chlorinated wastes such as gloves
and boots. Gloves and boots no longer usable for IRS can be easily decontaminated with soap
and water and then offered to spray team members, or disposed of as nhormal non-hazardous
waste.

Empty plastic containers should not be incinerated, due to the difficulty inherent in burning them
cleanly and the nuisance and toxic emissions that may result. Once punctured to prevent reuse,
plastic bottles can be triple- rinsed and recycled at an appropriate facility, or landfilled.

Cardboard boxes previously containing intact insecticide sachets or bottles are not considered
contaminated waste. In many cases uncontaminated boxes can be recycled, or can also be
disposed of as normal non-hazardous wastes. Incineration is not recommended for cardboard
boxes unless they have been contaminated by pesticide leakage or used for the storage of other
contaminated wastes. In Ethiopia, the management of contaminated wastes from IRS activities
will is handled by project-owned and operated incinerators located at the central warehouse in
Burayu, Addis Ababa.

The EMMP in Annex A gives further details on the steps and measures that will be taken to
prevent negative impacts on the non-target ecosystems from liquid and solid IRS waste materials
and disposal practices.

7.2 ENVIRONMENTAL MONITORING PLAN
Please see the project-wide Environmental Mitigation and Monitoring Plan in Annex A.
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8.0 LIST OF PREPARERS

Name

Expertise

Experience

Professional discipline

Kerri-Ann Guyah

Occupational and
environmental health and
safety (OEHS), Operations
management

2.5 years USAID
environmental
compliance experience,
8 years OEHS

Experimental Biology,
Forensic Science,
Molecular Biology,
OEHS

Peter Chandonait

Environmental compliance,
engineering, water
treatment

10 years USAID
environmental
compliance experience

Environmental
Engineering,
Environmental Policy

Getinet Awoke

Environmental compliance,
public health

2 years of USAID
environmental
compliance experience

Public Health, Nursing

9.0 APPENDICES

9.1 TERMS OF REFERENCE

The procedure for conducting this SEA is detailed in Section 8.4.
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9.2 RELEVANT MAPS

Figure 2: PMI VectorLink Ethiopia Project Districts3!

Location Map of PMI
Supported Districts of Ethiopia

Legend

——  Region Boundary

Source: Vector Link Ethiopia
Data of: PMI Supported
Benishangul-Gumuz Gambela 14 Districts : — Districts of Ethiopia
o 20 Districts o . Oromia 10 Districts Realized by: M&E Team

st Approved PMI VectorLink Ethiopia 2020 Work Plan
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Figure 3: Malaria risk map of districts categorized by annual parasite incidence, Ethiopia 20173
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Figure 4: Administrative zone and districts in Ethiopia

Yemen
Eritrea

Sudan

Regions
e cenva Tigray
Afar
:\ Amhara
Horth Gandar :\ Benishangul-Gumuz
Djibouti :’ somal
:’ Oromia

Gambela
Southern Nations,

Nationalities and Peopleg'
Harari

Marth Wolle
South Gondar

West, Argobbat
Agew AwiG0fam South Wallo %

East Gojjam

Mo tth

Siti

Chartered cities
Shewa
Hora [Amhara) Dire Dawa
Gudum
Welega

*

Special woreda

Kelam
Welega

Hami
EastHamighe

West
East

Hararghe
llubabar

Kembata | Hadiya
Temban

Mezhenge Konta* Dawro

Walayita.

South 7 Gamo Gofa
Shabell
Sudan Basket* Ry
Segen Area
South Omo  Peoples Zone
#
#
I" -3
0’:.—"' b
...... ——fd Borena
Uganda

32 FY2019 Ethiopia Malaria Operational Plan

65
GLOBAL HEALTH BUREAU/ ETHIOPIA/ VECTORLINK

USAID 216 EA Template Version 2, April 2018



Figure 5: Agro-ecological zones of Ethiopia33
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3 A farming system framework for investment planning and priority setting in Ethiopia - Scientific Figure on
ResearchGate. Available from: https://www.researchgate.net/figure/Agroecological-zones-of-Ethiopia-based-on-
Global-16-Class-classification-system fig2 318012051
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Figure 6: Map showing Ethiopia’s protected areas
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9.3 TECHNICAL DESIGNS AND DRAWINGS
Figure 7: Mobile Soak Pit Layers
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9.4 DOCUMENTATION OF STAKEHOLDER CONSULTATION
(1) Key Stakeholders identified

During the SEA preparation and drafting process, the following stakeholders were identified
to provide feedback on their particular concerns and priorities:

e USAID and PMI partners, the Mission Environmental Officer

e Ministry of Environment, Ministry of Health, Ministry of Agriculture, Meteorological Office
of Ethiopia

(2) Means of identification and consultations

A short-term technical assistance trip was made to Ethiopia by the PMI VectorLink Environmental
Compliance Manager (ECM), Kerri-Ann Guyah, under the supervision of Peter Chandonait, PMI
VectorLink Director of Environmental Compliance and Safety (DECS), in order to meet with major
stakeholders and gather the information necessary for the SEA preparation. During the first week,
the ECM met with the USAID Mission in Ethiopia, and personnel at health structures and
decentralized services at the field level to discuss the purpose of the visit and to receive any
relevant guidance with regard to the SEA.

During the STTA and preparation activities, Ms Kerri-Ann Guyah identified these principal points
for the document completion:

e The updated documentation of the human resources and physical facilities for, and the
organizational commitment to IRS environmental and safety risk mitigation in the various
districts;
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e The updated information on the protected areas around the regions, whether or not they
are populated, and the laws and regulations pertinent to activities such as IRS within those
areas;

e The description of the current regulatory structure for buffer zones around core areas,
such as the International Union for Conservation of Nature (IUCN) structure or World
Heritage UNESCO sites; and

e The updated information on the current registration status of WHO-recommended
insecticides, and practices for the procurement, transport, storage, and handling of them,
including the capacity and facilities for environmentally responsible disposal of various
IRS wastes and contaminated products

(3) Stakeholder meeting notes and comments

Ms Kerri-Ann Guyah, accompanied by the VL Ethiopia Environmental Compliance Officer, met
USAID/PMI team, the relevant government partners including the NMCP, Ministry of Agriculture,
Ministry of Environment, Forest and Climate Change to receive their input and feedback about
their recent experience with our IRS program, gather any information about stakeholders’
impressions and acceptance of IRS as well as collect data necessary for the completion of the
SEA. Field visits consisted of meeting with districts’ and health centers’ officials, Regional health
bureaus, regional entomologist, Malaria focal points and other responsible personnel.

The ECM had briefing meetings with local PMI/USAID and CREC. During those meetings,
objectives of the STTA and activities done were presented for observations/recommendations to
complete the trip and documents and mainly to discuss challenges experienced by the project.

The table in Annex E comprises the names of the people who were interviewed during the
preparation of the SEA.
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ANNEX A: ENVIRONMENTAL MITIGATION AND MONITORING PLAN (EMMP)

PMI VECTORLINK PROJECT (AID-OAA-TO-17-00027)

GLOBAL HEALTH BUREAU/ ETHIOPIA/ VECTORLINK

Category of Specific Mitigation Measures for Responsibilit Monitoring Monitoring Frequency of
Activity environmental these activities y for Indicator Method Monitoring
threats monitoring?
1. Education, | Activities involving | N/A — Categorical Exclusion N/A N/A N/A N/A
Technical studies,
Assistance, education,
Training technical
assistance,
training, or
information
transfer, except to
the extent they
directly affect the
environment
(such as
construction of
facilities), are
recommended for
categorical
exclusion.
2. Research and | Entomological e Implement laboratory | Laboratory e EHS e Review of EHS | e Routine site
Development surveillance and environmental, health, and | personnel manual/Stand manual/SOPs Visits, as
vector control safety (EHS) manuals with | within the ard operating to ensure it is| needed, to
research use standard operating | respective procedures appropriate, ensure
laboratory procedures (SOPs), or use | country, with (SOPs)imple and complies| accordance
equipment, existing SOPs, for laboratory | oversight mented  per with PMI, with
chemical operations in accordance | provided by PMI and WHO and | operating
reagents, with country-specific | Abt Associates country- country- plan
insecticides, and compliance mechanisms. technical specific specific
entomological | | jpjement SOPs for the safe | P requirements | recommendall
. storage, transport, and use e Training of
supplies that have f . i hemical taff ) use of
the potential to of equipment, ~ chemica st n personal
reagents, insecticides, and activities
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adverse
and

cause
health
environmental
impacts  if
properly
managed. These
materials require
special care and
management to
minimize their
expiration and/or
damage.

not

supplies in conformance with
international best practices
(e.g., WHO, FAO) and host
country requirements.

e Provide training to workers
on the approved SOPs or
Waste Management Plan
(WMP) developed for
properly  handling and
disposing of wastes.

related to the
laboratory
EHS
manual/SOPs

protective
equipment  (if
needed), spill
prevention,
and training.

e Review
training
materials and
logs to verify
trainings were
conducted

e Confirm during
routine  visits
that SOPs are
being
effectively
implemented
and that
workers  are
reporting EHS
incidents

e Include date of
visits, findings
and any non-
compliance
issues in the
annual EMMR

e Include
photographs
from site visits

3. Public Health
Commodities

N/A

N/A

N/A

N/A

N/A

N/A

4. Small-Scale
Construction

Lack of necessary
permits and

Obtain all
authorizations
construction:

needed
prior to
permits,

Abt Associates
technical

overseers and
Environmental

Permits on file

Construction
contracts are in

e Review all
demolition,
emergency,
safety, waste

Pre-, mid- and

post

construction.

Inspect
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assessments in environmental and social | Compliance place for management, construction
place in advance impact assessments, etc. Officers, with engaged and sites at least
Imorooer siting or | Retain  competent.  licensed assistance professionals construction weekly
c[())nsptructiong rofessionalps to aesi n and from USAID | and reflect | plans and
techniques Eu ervise constructiong Mission requirements contracts prior
causinq' P personnel. of USAID | to renovations.
9 Establish health, safety and | Contractors guidelines for o Provide
- Deterioration of | environmental obligations in small-scale continual
human and all contracts. construction oversight of
Zﬁc\:/liil)nments Complete a site emergency Waste operations by
' action plan management regular site
- Erosion or . - plan in place inspection
sedimentation Pro(\)/:g:rssafeg] traégggtrtgt.g‘: and being visits. Review
Creati f wort t’ Ing uct followed to| WMP to ensure
-digzzlsoen vectgr equipmen identify and it is adequate
habitat Identify closest health care characterize all o Review records
facility to handle injuries waste streams to verify
Use Of  Asbestos, lead based paint from the 4 ainings/
construction Sanzso?ci,er (tegxic rszferia?: I\?viﬁ project with .the °
equipment can proposed final | priefings  were
L not be wused under any ; ;
cause injuries to . disposal option | - conducted
circumstances. If the
workers and . °SOP
bystanders presence lof aspgstos is : S
' suspected in a facility to be implemented
Cons_tr_uphon . renovated,thefaC|I|tyrr.1.ust.be o Staff briefings
activities during tested before rehabilitation
; . on  activities
renovation of | works begins. Should related to
facilities may asbestos be present, then the SOPs
generate debris | work must be carried out in
and wastes that | conformity with host country
contain both requirements and with
non-hazardous guidance to be provided by
and hazardous | the Implementing Partner. All
materials  that| results of the testing for
require  proper | asbestos shall be
disposal. This| communicated to the COR
includes
. Develop and follow a waste
chemicals,
solvents and management 'plan (WM.P).
' Identify authorized recycling
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any  materials
containing
toxics, such as
ashestos, lead-
based paint, and
formaldehyde.

Exposure to
hazardous
building
materials during
renovation

activities can
result in health
impacts to
workers.

Waste produced
during the
construction or
refurbishment

work can be
harmful to the
environment and
human health.

Use of
environmentally
unsustainable
construction

materials such
as wood can

lead to
environmental
degradation
Lack of personal
protective
equipment may
lead to
accidents,

or disposal facilities prior to
generation of waste.

Minimize the generation of
waste by:

- Correctly assessing material
needs (not over-buying)

- Reducing amount of
packaging used by suppliers

- Reusing material on site,
such as use of discarded
materials for leveling ground
and filling trenches, etc.

Designate secure on-site waste
storage facilities

Ensure all workers are trained
and dispose of wastes

properly.

Complete and track hazardous
waste manifests for all
shipments

Source all construction material
from an ecologically safe
provider.

Contractor must provide and all
workers must use personal
protective equipment (PPE)
such as hardhats, footwear,
dust mask, safety glasses
and reflective vests, as
needed.

Ensure first aid and spill clean-
up kits are easily available

e Contractors must comply with
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injuries, or
exposure of
workers.
Construction
activities  may
produce noise
and air pollution
Construction
activities can

create standing

water and
breeding
habitats for

disease vectors.

the “Small-Scale
Construction” chapter of the
USAID Sector Environmental
Guidelines
(https://www.usaid.gov/envir
onmental-
procedures/sectoral-
environmental-social-best-
practices/seg-
construction/pdf )

Contractor will provide drinking

water, latrine  and a
handwashing  station to
workers.

Contractors will arrange

working hours to minimize
disruption to the community.

If needed, construct drainage
canals and infiltration pits for
management of storm water

and prevention of sail
erosion.
e Post-construction: ensure

leftover materials have been
properly disposed of.

5.  Small-Scale | N/A N/A N/A N/A N/A N/A

Water and

Sanitation

6. Nutrition N/A N/A N/A N/A N/A N/A

7.a. Vector | 1. Health and | e Insecticide selection for any | District e PMI BMPs | e Inspection of | e Daily

Control - IRS environmental USAID-supported  malaria | Coordinator reviewed and facilities, monitoring
impacts may program is subject to the | (DC), implemented conditions, by
result due to criteria listed in the USAID | Operations e Procurement PPE use, and storekeeper
inadequate quality Programmatic Manager and. inventor logs or site
control of Environmental Assessment, | (OM), Abt y
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insecticides  (i.e. country SEAs, and host | Environmental logs e Review of supervisor
procuring non- country requirements. Compliance maintained waste
, o Weekly
gpproygd Procurement and inventory Officer (ECO), e Proper PPE management monitoring
insecticides, logs must be maintained Abt Vector used by records and by DC
improper storage, ' Control orkers it storekeeper
or poor inventory Ensure storage facility and | Manager \rl1veeded’ performance e Monthly
management). personal protective | (VCM), ' checklists. review of
equipment (PPE) are | Storekeepers | e Operations Veri procurement
- . ) erify that
appropriate for the active | (These facilities are inspection logs and
ingredient used and in | positions are sited inventories
) . , reports and
accordance with approved | representative appropriately storage by OM
SOPs. of the . -
o _ N responsibilities e All insecticide records are
Distribute insecticides to required,  but management properly
facilities that can manage ' records are maintained
o .~ | may not reflect )
such commodities safely in the exact job reviewed and anollldog:ument
storage, use, and disposal title.) maintained verification in
(i.e. in a manner generally ' the annual
equivalent to Implementing EMMR.
Partner's own SOPs/WMP) ECO performs
mid-
application
inspections.
Verify that
inspection
reports are
properly
maintained
and document
verification in
the annual
EMMR
2. Occupational Inspect and certify vehicles | DC, OM, ECO, | a. Transport | a-c. ECO | a-c. 2
risks for workers used for insecticide or team | Chief of Party, | vehicles have a | inspection of | inspections per
involved in IRS transport prior to contract. and Abt | valid inspection | vehicles in the | week.
campaigns. e Train drivers Assoc_iates certificate  on- | field.
technical . board. d-e ECO
tehxgerréipévéiih\;g b. Drivers have a | inspection of | 9-¢ One
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Ensure availability of cell
phone, personal protective
equipment (PPE) and spill
kits during insecticide
transportation.

Initial and 30-day pregnancy
testing for female candidates
for jobs with potential
insecticide contact.

Health test all spray team
members for duty fitness.

country

certificate of
training
completion.

c. Transport
vehicles are

equipped  with
cell phone, spill

kit, and PPE.

d. Records are
kept of
pregnancy

testing for all

health records at
operations sites.

f-h. ECO
performs pre-
application

inspections of
inventories and
training records,
and mid-
application

inspections of
PPE wuse and

inspection per
campaign,
additional
inspection  if
new hires or
more than 30
application
days.

f-h. ECO pre-
application
inspections 2

Procure, distribgte, and trgin female team operator per campaign
gll w_or.kers with  potential members. performance. ECO mid-
insecticide contact on the . I .
use of PPE. e. Records are | - Momtormg of f'ippllcafuon
_ N kept of medical on-line d_atabase inspections 5
Train operators on mixing exam results for for submlssmn of | times per
insecticides and the proper all team inspection week.
use an_d mai.ntenance of members. reports.
application equipment.
Provide adequate facilities f Operators I. Weekly
and supplies for end-of-day wear complgte
cleanup PPE. . during
‘ application and
Enforce application and clean-up,
clean-up procedures. according to
SOP
requirements.
g. Operators mix
insecticide
properly, and
equipment does
not leak.
h. All facilities
are compliant,
and  materials
required for
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clean-up
present.

are

i. Inspections are
performed as
scheduled,
corrective action
is taken as
needed.

3. Health and]|a. Implement Information, | IEC officers, | a. Review IEC | a. Review IEC | a. Review IEC
safety risks for | Education and Communication | OM, ECO, | materials  and | materials and | materials once
residents of | (IEC) campaigns to inform | host country | records and | records to verify | per campaign
treated houses | homeowners of responsibilities | Ministry of | execute pre- | IEC pre-
(e.g., risks from | and precautions, including | Health/Environ | application IEC | application
skin contact | washing itchy skin and going to | ment officials. | campaigns campaigns were
and/or ingestion of | health clinic if symptoms conducted and
insecticides) develop and do not subside homeowners
b. Ensure health facility staff were mf_or_r_n_ed of
are aware of insecticide respon5|b|llt!es
- © and precautions
poisoning management
4. Nearby | e Storage facilities and | Storekeepers, | e Storage e Inspection of | e Daily
residents may be transportation vehicles must | District facilities and storage monitoring
exposed to be physically secured to | coordinators, transportation facilities and by
insecticides if prevent theft. sector vehicles are transportation storekeeper
insecticides  are o Maintai d i g | managers, secured. vehicles. or site
not securely Maintain ~ records ot~ a logistics . - . supervisor.
stored to prevent !nsect|C|de receipts, coordinator, e All insecticide | o !nspec.:tl.on of Weekly
theft and misuse issuance, {;md return of OM, ECO management insecticide monitoring
incidents, empty containers. record§ are management by District
including the | « Conduct analysis comparing reconciled. rsicordks. Coordinator
illegal resale of number of houses treated vs. orexeeper .
insecticides. number of containers used. performance * Examine
checklists. houses
° Examme ho.use_s treated to e ECO mid- durlng_
confirm application . campaign
campaign :
) ; according to
inspections.
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e Perform physical inventory

counts during the application
season.

schedule
SOPs.

Physical
inventory

in

counts twice

per

campaign
per store

room.

5. Ecological risk
to non-target
species and water
bodies from use of
insecticides

For shipments of insecticide
over water, sachets/ bottles
will be packed in 220 liter
open top barrels with a
water-tight top and a locking
ring, or in a similar durable
container. Waterproof
labeling must be affixed to
the barrel, with the identity of
the pesticide, number of
bottles inside, the weight, the
type of hazard posed by the
contents, and the personal
protective equipment to be
worn when handling the
barrel.

Train applicators on the SEA
operational  requirements,
SOPs, PMI BMPs, and
approved WMP, developed
for the safe and effective
storage, distribution,
application, and disposal of
insecticides

Ensure application
equipment and PPE are
appropriate for the active
ing_]redient used and in

DC, OM, ECO

e Training

materials and
records

Equipment is
maintained
and operated
to eliminate
leaks.

Applicators
only mix and
apply
insecticides
according to
SOPs

e Review
training
materials and
records to

verify trainings
were
conducted

Conduct
inspections
during
operations.

Verify that
inspection and
incident
reports are
properly
maintained
and document
verification in
the annual
EMMR.
Include any
issues
identified
during
inspections in

Inspect work

records
once

per

campaign

Inspections

during
operation
times
week

Review
training
materials
once

s 3
per

per

campaign
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accordance with approved the annual
SOPs, and maintain EMMR
equipment to avoid leaks.
Maintain application
equipment
No application of insecticides
within 30  meters  of
beekeeping sites
6. Environmental Handling, treatment, and | DC, OM, ECO WMP Review e Pre-
risk from disposal disposal of nonhazardous implemented WMP/SOPs to application
of liquid and solid (general waste) and and disposal ensure it inspections:
wastes hazardous wastes must be in sites conforms  to once per
accordance with the inspected and PMI BMPs and campaign
approved WMP/SOPs and certified WMP is o Mid- and
the PMI BMPs. The WMP, before available on ost-
which outlines SOPs for campaigns. site 2 lication
managing waste processes, : . appiical )
. . Disposal sites Pre- inspections:
must be in accordance with near apolication twice or
PMI best practices and host operations inF;p ections campai np
country requirements P P : paig
sites are Verify that e Review of
Choose sites for disposal of appropriate inspection WMP/SOPs
liquid wastes, including fixed according to reports are durin
and mobile soak pit sites PMI BMPs properly cam %i n
according to PMI BMPs . maintained paig
Soak pits are
' . and document
Construct fixed and mobile constructed e .
. . . verification in
soak pits with charcoal according to the annual
according to the BMPs to PMI BMPs EMMR
adsorb insecticide from rinse Soak pits Include any
water .
perform issues
Maintain soak pits as properly identified
necessary during season throughout the during
: application inspections in
Monitor waste storage a}nd season the annual
management during
. EMMR
campaign Wastes are
stored and | e Mid- and post-
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e Monitor disposal procedures managed application
post-campaign according to inspections
PMI BMPs and
monitoring.
\é\ilsséial is Verify disposal
conpducted in practices in
accordance inspection
: reports and
with the document in
ggpligciids the annual
maintained EMMR.
Include any
issues
identified
during
inspections in
the annual
EMMR.
Review
WMP/SOPs to
for
effectiveness
and maintain
on site
7. Improper | e Wastes will only be disposed | COR, Abt Incinerator Review e Review
incineration of in incinerators that comply | ECO, Abt specifications incineration incinerator
wastes and with PMI BMPs Collect and | Technical . records and specification
. L Maintenance . -
disposal of maintain  treatment and | Experts of  treatment document in s  prior to
residual ash can disposal documents and : the annual disposal
: ! and disposal
pose a threat to air records on file EMMR arrangement
quality, soil, and records
' ' Country-level USAID EC s e Annual
the water supply ; : Reg 216 :
: documentation must contain ) review of
and result in ) ; documentatio X
: guidance on proper disposal disposal
environmental of wastes n for records
and public health incinerator
hazards. Contaminated solid wastes procurement
that requires incineration will and
be treated at 2 incinerators management
80
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located at the Burayu Health
Centre, Addis Ababa. These
incinerators are owned and
operated by the project and
are both Inciner8 Model 18-
20A which has an operating
temperature of 850-1200°C.

services
reviewed by
COR and GH
BEO.

7.b. Vector
Control -
Distribution  of
Insecticide-

treated Nets

Applies only in
countries  where
VectorLink
distributes ITNs to
beneficiaries and
is responsible for
ITN transport,
storage,
distribution,
disposal and/or
SBC activities.

1. Misuse of non-
expired ITNs (i.e.,

Where there is evidence of
misuse for fishing, assess the

Abt Associates
ECO and

Key messages
in  place to

Verification of
key messages.

Continuously
when

nets used for non- | extent of misuse and | country senior | reinforce personnel are
public health | collaborate across sectors | staff where | appropriate ITN in the field
purposes such as | (Ministries of Health, | ITNs are | use, particularly
fishing) Environment, and Agriculture) | delivered at| in areas where
to develop a sustainable, | scale and | ITNs are
locally relevant solution fishing occurs. | delivered at

scale and fishing

is practiced.
2. Reduced | Store LLINs in dry, ventilated | ECO, store | Confirmed Visual Continuous
efficacy of LLINs | facilities manager evidence of ITN | observation and | observation
due to improper storage evidence
storage consistent  with | (photos) of

country-specific | storage capacity,

and established | security,

guidelines conditions
3. Pilferage of | Store in a secure facility to | ECO, store | Visual and | Visual Continuous by
LLINs and | prevent theft or unauthorized | manager physical observation and | store manager,
consequential access. Post guard or use evidence of the | physical testing | bi-annual by
human and | barred windows as needed security of | of the security of | ECO
environmental windows and | windows and
exposure doors doors
4. Contamination | Do not store LLINs with food, | Store Presence or | Visual Continuous
of edible or | feed, or potable water supplies | manager, absence of | observation monitoring by
potable materials ECO sensitive store manager,
due to contact materials stored 4 timesl/yr by
with ITNs with LLINs ECO
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5. Worker safety | Provide worker training on the | ECO, store | ITN handling | Interviews  with | Prior to
(handling  LLINs | proper handling of LLINS manager knowledge workers engaging
that are not assessed workers for
individually among distribution  of
packaged) distribution nets.
agents

6. Human and | Ensure that SBCC materials | IEC Key messages | Review of ITN | Upon
environmental and outreach activities are | coordinator, developed to | key messages | distribution of
impacts of | coordinated with ITN | ECO reinforce correct | with nets, 4
washing LLINs distribution activities during ITN wash | campaign/health | times/yr. by

campaigns, and include practices personnel ECO

guidelines on how to properly

wash and maintain LLINs (e.g.,

discourage disposal of wash

water in sensitive ecosystems,

discourage  washing  and

rinsing LLINSs in water bodies)
7. Human and | Ensure that SBCC messages | IEC Presence or | Visual Annually.
environmental inform campaign distributors | coordinator, absence of SBC | observation  of
impacts of bags | and local communities about | ECO materials on | MOH plans,
and baling | the potential harm to human best practices | materials
materials used to | health and environment if bags included in MOH | developed  with
package LLINs and baling materials are communication VectorLink

reused; support the plans or | support

development of a materials

communication plan that developed with

provides messages on best VectorLink

practices for handling and support.

disposing of bags and baling
materials.
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ANNEX B: ENVIRONMENTAL MITIGATION AND MONITORING REPORT FORM
PMI VECTOR LINK ETHIOPIA PROJECT
Implementing Organization: Abt Associates
Geographic location of USAID-funded activities:Ethiopia
Period covered by this Reporting Form and Certification:

List each Mitigation Measure from

SR 2 0 U S Status of Mitigation List any outstanding issues relating

(EMMT Part 2 of 3) Measures to required conditions Remarks

2. Research and Development

e Implement laboratory environmental, health,
and safety (EHS) manuals with standard
operating procedures (SOPs), or use
existing SOPs, for laboratory operations in
accordance with country-specific
compliance mechanisms.

e Implement SOPs for the safe storage,
transport, and use of equipment, chemical
reagents, insecticides, and supplies in
conformance  with international  best
practices (e.g., WHO, FAO) and host country
requirements.

e Provide training to workers on the approved
SOPs or Waste Management Plan (WMP)
developed for properly handling and
disposing of wastes.

4. Small-Scale Construction

e Obtain all needed authorizations prior to
construction: permits, environmental and
social impact assessments, etc.

e Retain competent, licensed professionals to
design and supervise construction
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e Establish health, safety and environmental
obligations in all contracts.

e Complete a site emergency action plan

e Provide safety training to all workers using
construction equipment

e Identify closest health care facility to handle
injuries

e Asbestos, lead based paints and other toxic
materials will not be used under any
circumstances. If the presence of asbestos
is suspected in a facility to be renovated, the
facility must be tested before rehabilitation
works begins. Should asbestos be present,
then the work must be carried out in
conformity with host country requirements
and with guidance to be provided by the
Implementing Partner. All results of the
testing for asbestos shall be communicated
to the COR

e Develop and follow a waste management
plan (WMP). Identify authorized recycling or
disposal facilities prior to generation of
waste.

e Minimize the generation of waste by:

- Correctly assessing material needs (not over-
buying)

- Reducing amount of packaging used by
suppliers

- Reusing material on site, such as use of
discarded materials for leveling ground and
filling trenches, etc.

e Designate secure on-site waste storage
facilities

e Ensure all workers are trained and dispose
of wastes properly.

e Complete and track hazardous waste
manifests for all shipments
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e Source all construction material from an
ecologically safe provider.

e Contractor must provide and all workers
must use personal protective equipment
(PPE) such as hardhats, footwear, dust
mask, safety glasses and reflective vests, as
needed.

e Ensure first aid and spill clean-up kits are
easily available

e Contractors must comply with the “Small-
Scale Construction” chapter of the USAID
Sector Environmental Guidelines
(https://www.usaid.gov/environmental-
procedures/sectoral-environmental-social-
best-practices/seqg-construction/pdf ).

e Contractor will provide drinking water, latrine
and a handwashing station to workers.

e Contractors will arrange working hours to
minimize disruption to the community.

e|f needed, construct drainage canals and
infiltration pits for management of storm water
and prevention of soil erosion.

e Post-construction: ensure leftover materials
have been properly disposed of.

b 7a. Indoor Residual Spraying

e Insecticide selection for any USAID-
supported malaria program is subject to the
criteria listed in the USAID Programmatic
Environmental Assessment, country SEAS,
and host country requirements.

e Procurement and inventory logs must be
maintained.
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Ensure storage facility and personal
protective equipment (PPE) are appropriate
for the active ingredient used and in
accordance with approved SOPs.

Distribute insecticides to facilities that can
manage such commodities safely in storage,
use, and disposal (i.e. in a manner generally
equivalent to Implementing Partner's own
SOPs/WMP)

Inspect and certify vehicles used for
insecticide or team transport prior to
contract.

Train drivers

Ensure availability of cell phone, personal
protective equipment (PPE) and spill kits
during insecticide transportation.

Initial and 30-day pregnancy testing for
female candidates for jobs with potential
insecticide contact.

Health test all spray team members for duty
fitness.

Procure, distribute, and train all workers with
potential insecticide contact on the use of
PPE.

Train operators on mixing insecticides and
the proper use and maintenance of
application equipment.

Provide adequate facilities and supplies for
end-of-day cleanup.

Enforce application and clean-up
procedures.
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Implement Information, Education and
Communication (IEC) campaigns to inform
homeowners of responsibilites and
precautions, including washing itchy skin
and going to health clinic if symptoms
develop and do not subside

Ensure health facility staff are aware of
insecticide poisoning management

Storage facilities and transportation vehicles
must be physically secured to prevent theft.

Maintain records of all insecticide receipts,
issuance, and return of empty containers.

Conduct analysis comparing number of
houses treated vs. number of containers
used.

Examine houses treated to confirm
application

Perform physical inventory counts during the
application season.

For shipments of insecticide over water,
sachets/ bottles will be packed in 220 liter
open top barrels with a water-tight top and a
locking ring, or in a similar durable container.
Waterproof labeling must be affixed to the
barrel, with the identity of the pesticide,
number of bottles inside, the weight, the type
of hazard posed by the contents, and the
personal protective equipment to be worn
when handling the barrel.

Train applicators on the SEA operational
requirements, SOPs, PMI BMPs, and
approved WMP, developed for the safe and
effective storage, distribution, application,
and disposal of insecticides
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Ensure application equipment and PPE are
appropriate for the active ingredient used
and in accordance with approved SOPs, and
maintain equipment to avoid leaks.

Maintain application equipment

No application of insecticides within 30 yards
of beekeeping sites

Handling, treatment, and disposal of
nonhazardous (general waste) and
hazardous wastes must be in accordance
with the approved WMP/SOPs and the PMI
BMPs. The WMP, which outlines SOPs for
managing waste processes, must be in
accordance with PMI best practices and host
country requirements

Choose sites for disposal of liquid wastes,
including fixed and mobile soak pit sites
according to PMI BMPs

Construct fixed and mobile soak pits with
charcoal according to the BMPs to adsorb
insecticide from rinse water

Maintain soak pits as necessary during
season

Monitor waste storage and management
during campaign

Monitor disposal procedures post-campaign

Wastes will only be disposed in incinerators
that comply with PMI BMPs Collect and
maintain treatment and disposal documents
and records on file

Country-level USAID EC documentation
must contain guidance on proper disposal of
wastes
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7b. Testing of ITNs

e Store nets only in storerooms secured with
sturdy doors, locks, and barred windows.

7c. Distribution of ITNs

e Where there is evidence of misuse for
fishing, assess the extent of misuse and
collaborate across sectors (Ministries of
Health, Environment, and Agriculture) to
develop a sustainable, locally relevant
solution

e Store LLINs in dry, ventilated facilities

e Store in a secure facility to prevent theft or
unauthorized access. Post guard or use
barred windows as needed

e Do not store LLINs with food, feed, or
potable water supplies

e Provide worker training on the proper
handling of LLINs

e Ensure that SBCC materials and outreach
activities are coordinated with ITN
distribution activities during campaigns, and
include guidelines on how to properly wash
and maintain LLINs (e.g., discourage
disposal of wash water in sensitive
ecosystems, discourage washing and
rinsing LLINS in water bodies)

e Ensure that SBCC messages inform
campaign distributors and local communities
about the potential harm to human health
and environment if bags and baling materials
are reused; support the development of a
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communication plan that provides messages
on best practices for handling and disposing
of bags and baling materials.
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ANNEX C: SUMMARY OF ACUTE EXPOSURE SYMPTOMS & TREATMENT OF IRS PESTICIDES

SUMMARY OF ACUTE EXPOSURE SYMPTOMS AND TREATMENT OF WHO-RECOMMENDED CARBAMATE

Carbamates Human Side Effects Treatment

Bendiocarb Excessive sweating, headache, nausea, blurred | The affected person should stop work immediately, remove any
vision, chest pain, vomiting, excessive salivation, | contaminated clothing, and wash the affected skin with soap and clean water.
and slurred speech. Severe intoxication causes | The whole contaminated area (including the eyes, if necessary) should be
narrowed pupils, muscle twitching, spasms, | flushed with large quantities of clean water. The patient should be kept at rest
intestinal convulsions, diarrhea, and labored | and immediate medical aid obtained. Administer atropine.
respiration.

Propoxur Excessive sweating, headache, nausea, blurred | The affected person should stop work immediately, remove any

vision, chest pain, vomiting, excessive salivation,
and slurred speech. Severe intoxication causes
narrowed pupils, muscle twitching, spasms,
intestinal convulsions, diarrhea, and labored
respiration.

contaminated clothing, and wash the affected skin with soap and clean water.
The whole contaminated area (including the eyes, if necessary) should be
flushed with large quantities of clean water. The patient should be kept at rest
and immediate medical aid obtained. Administer atropine.
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SUMMARY OF ACUTE EXPOSURE SYMPTOMS AND TREATMENT OF WHO-RECOMMENDED

ORGANOPHOSPHATES
Organophosphate Human Side Effects Treatment
Malathion Malathion is an indirect cholinesterase inhibitor. | Oral exposure to malathion should be treated with rapid gastric lavage

The primary target of malathion is the nervous
system; it causes neurological effects by
inhibiting cholinesterase.

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.

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 solution 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 nervous system stimulants are all contraindicated.

Fenitrothion

Fenitrothion is the most toxic to humans of the
insecticides recommended for residual house
spraying, and has a relatively low margin of
safety.

It is absorbed through the gastrointestinal tract
as well as through intact skin and by inhalation
and 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. Atrtificial
respiration should be administered if indicated, and medical attention
should be sought.

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,

Organophosphate poisoning is a medical emergency and requires
immediate treatment. All supervisors and individual spray operators (in
the case of dispersed operations) should be trained in first-aid and
emergency treatment of organophosphate intoxication.
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slurred speech, and muscle twitching. Later there
may be convulsions, coma, loss of reflexes, and
loss of sphincter control.

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.

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 OF WHO-RECOMMENDED

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

Deltamethrin is a powerful broad-spectrum synthetic
pyrethroid. It is of moderate toxicity to mammals as it is
rapidly metabolized and does not accumulate. It poses
low risk to humans when used at levels recommended
for its designed purpose. Deltamethrin exhibits its toxic
effects by affecting the way the nerves and brain
normally function by interfering with the sodium channels
of nerve cells.

Typical symptoms of acute exposure are irritation of skin
and eyes and neurological effects such as severe

headaches, dizziness, nausea, anorexia, vomiting,
diarrhea, excessive salivation, fatigue, irritability,
abnormal sensations of the face and skin, and

numbness. Tremors and convulsions have been reported
in severe poisonings. Inhaled deltamethrin has been
shown to cause reversible cutaneous paresthesia (a
burning, tingling, or stinging of the skin). Limited data
exist for humans following chronic exposures. However,
the following effects are suspected to be a result of
chronic exposures in humans: choreoathetosis,

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 with 4%
sodium bicarbonate.

Vomiting should not be induced following ingestion exposures, but the
mouth should be rinsed.
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hypotension, prenatal damage, and shock. Chronic
occupational exposure to deltamethrin causes skin and
eye irritation. IARC has classified deltamethrin as “not
classifiable as to its carcinogenicity in humans.”

Lambda- Skin exposure leads to transient skin sensations such as | Dermal exposure should be treated by removing contaminated
cyhalothrin periorbital facial tingling and burning. clothing and washing the exposed areas with soap and water. Eyes
i . . should be rinsed with water for several minutes. Vomiting should not
Can irritate the eyes, skin, and upper respiratory tract. . o . . .
. ) . be induced following ingestion. Inhalation exposures require removal
Oral exposure can cause neurological effects, including .
i to fresh air and rest.
tremors and convulsions.
Ingestion of liquid formulations may result in aspiration of
the solvent into the lungs, resulting in chemical
pneumonitis.
Alpha- Acute exposure symptoms include skin rashes, eye | Dermal exposure should be treated by removing contaminated

cypermethrin

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.

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 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 with 4%
sodium bicarbonate. Vomiting should not be induced following
ingestion exposures, but the mouth should be rinsed.

Etofenprox

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

If exposed, immediately remove any contaminated clothing. Soak any
liquid contaminant on the skin; clean affected area with soap and
warm water.
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symptoms include tightness of the chest, paresthesia,
palpitations, blurred vision, and increased sweating. In
serious cases, coarse muscular twitching, convulsions,
and coma may occur.

Rinse copiously with water when eye exposures occur, or with 4%
sodium bicarbonate. Vomiting should not be induced following
ingestion exposures, but the mouth should be rinsed.
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SUMMARY OF ACUTE EXPOSURE SYMPTOMS AND TREATMENT FOR CHLORFENAPYR

Human side effects

Treatment

As chlorfenapyr is a rather new product there are not
many cases of poisonings where the symptoms
were described. One patient first exhibited general
fatigue, hyper-perspiration, nausea, and vomiting.
He was initially diagnosed as being dehydrated.

Another patient initially presented with hyper-
perspiration, headache, and cough. Symptomatic
management was initiated, but after seven days she
suffered neurological and respiratory deterioration,
causing her death.

Symptoms following exposure should be observed in a controlled setting until all signs and
symptoms have been fully resolved. If the substance was ingested, control any seizures first.
Chlorfenapyr can produce abnormalities of the hematopoietic system, liver, and kidneys. Do
not use emetics.

Monitoring complete blood count, urinalysis, and liver and kidney function tests is suggested
for patients with significant exposure. If respiratory tract irritation or respiratory depression is
evident from inhalation, monitor arterial blood gases, chest x-ray, and pulmonary function
tests.

Significant esophageal or gastro-intestinal tract irritation or burns may occur following
ingestion. Consider gastric lavage after ingestion of a potentially life-threatening amount of
poison if it can be performed soon after ingestion (generally within 1 hour). Protect airway
by placement in Trendelenburg and left lateral decubitus position or by endotracheal
intubation.

Activated charcoal binds most toxic agents and can decrease their systemic absorption if
administered soon after ingestion. Immediate dilution with milk or water may be of benefit in
caustic or irritant chemical ingestions. Rinse mouth and administer 5 ml/kg up to 200 ml of
water for dilution if the patient can swallow, has a strong gag reflex, and does not drool.

Observe patients with ingestion carefully for the possible development of esophageal or
gastrointestinal tract irritation or burns. If signs or symptoms of esophageal irritation or burns
are present, consider endoscopy to determine the extent of injury.

Carefully observe patients with inhalation exposure for the development of any systemic
signs or symptoms, and administer symptomatic treatment as necessary. If exposure is to
the eyes, immediately irrigate exposed eyes with copious amounts of room temperature
water (better with 0.9% saline solution) for at least 15 minutes. If irritation, pain, swelling,
lacrimation, or photophobia persist, the patient should be seen in a health care facility.

For dermal exposure, remove contaminated clothing and wash exposed area thoroughly with
soap and water. A physician may need to examine the area if irritation or pain persists.
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SUMMARY OF ACUTE EXPOSURE SYMPTOMS OF EXPOSURE TO AND TREATMENT OF CLOTHIANIDIN

Human Side Effects

Treatment

Clothianidin is a systemic insecticide belonging to the nitroguanidine subgroup of
nicotinoid insecticides. It is also referred to as a chloronicotinyl or neonicotinoid.
Clothianidin and other neonicotinoids act on the central nervous system of insects as an
agonist of acetylcholine, the neurotransmitter that stimulates nAChR, targeting the same
receptor site (AChR) and activating post-synaptic acetylcholine receptors but not
inhibiting AChE. The acute health risks to humans from exposure to clothianidin are
minimal due to its low mammalian toxicity. Extrapolation from test results on animals to
humans suggests that clothianidin is moderately toxic through oral exposure, but toxicity
is low through skin contact or inhalation. Mild to moderate poisoning can cause nausea,
vomiting, diarrhea, abdominal pain, dizziness, headache, and mild sedation. While
clothianidin may cause slight eye irritation, it is not expected to be a skin sensitizer or
irritant.

Large deliberate ingestions have caused agitation, seizures, metabolic acidosis, coma,
hypothermia, pneumonitis, respiratory failure, hypotension, ventricular dysrhythmias,
and death.

Rare caustic injury to the esophagus has been reported. This is likely due to the solvent
component (N-methyl-2-pyrrolidone) of the insecticide, as opposed to the neonicotinoid
itself. Clothianidin does not damage genetic material, nor is there evidence that it causes
cancer in rats or mice; it is unlikely to be a human carcinogen. Submitted data also
indicate that no significant adverse environmental impacts are expected to occur from
the use of clothianidin.

MANAGEMENT OF MILD TO MODERATE TOXICITY

Treatment is symptomatic and supportive. Administer IV
fluids for hypotension.

MANAGEMENT OF SEVERE TOXICITY Treatment is
symptomatic and supportive. Treat hypotension with [V
fluids; add vasopressors if hypotension persists. Treat
dysrhythmias per ACLS guidelines. Consult a
gastroenterologist for patients with pain on swallowing;
drooling; or other evidence of caustic injury to evaluate for
esophageal damage. Atropine should be considered if a
patient is bradycardic, or experiencing cholinergic
symptoms because these insecticides are frequently mixed
with organophosphate and carbamate pesticides.
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SUMMARY OF ACUTE EXPOSURE SYMPTOMS AND TREATMENT OF WHO-RECOMMENDED

CLOTHIANIDIN/DELTAMETHRIN COMBINATION

Clothianidin/Deltamethrin combination

Human side effects

Treatment

Local: Skin and eye paresthesia which may be severe,
Usually transient with resolution within 24 hours, Skin, eye
and mucous membrane irritation, Cough, Sneezing

Systemic:, discomfort in the chest, Tachycardia, Hypotension,
Nausea, Abdominal pain, Diarrhea, Vomiting, Blurred vision,
Headache, anorexia, Somnolence, Coma, Convulsions,
Tremors, Prostration, Airway hyper reaction, Pulmonary
oedema, Palpitation, Muscular fasciculation, Apathy,
Dizziness

Systemic treatment: Initial treatment: symptomatic. Monitor: respiratory and
cardiac functions. In case of ingestion gastric lavage should be considered in
cases of significant ingestions only within the first 2 hours. However, the
application of activated charcoal and sodium sulphate is always advisable.
Keep respiratory tract clear. Oxygen or artificial respiration if needed. In case
of convulsions, a benzodiazepine (e.g. diazepam) should be given according
to standard regimens. If not effective, phenobarbital may be used.
Contraindication: atropine.

Contraindication: derivatives of adrenaline. There is no specific antidote.
Recovery is spontaneous and without sequelae.

In case of skin irritation, application of oils or lotions containing vitamin E may
be considered.

Environmental Impacts

In terrestrial environments, deltamethrin is not expected to be mobile, because it binds tightly to soil particles. It is insoluble in water, and
recommended application rates are low. Volatilization from moist soils and biodegradation are major fate processes. However, volatilization is
lessened by deltamethrin’s tendency to adsorb to soil particles. As with other synthetic pyrethroids, deltamethrin degrades rapidly in soil and
plants. It does not bioaccumulate in terrestrial systems. Very little leaching to groundwater is expected, because deltamethrin binds tightly to soil
and is practically insoluble in water. Volatilization is a major environmental fate process in surface waters, but is lessened by soil adsorption.
Deltamethrin breaks down quickly in water, with reported half-lives of 2—4 hours. It has a high potential to bioconcentrate in aquatic organisms.
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ANNEX D: CLIMATE RISK MANAGEMENT

BUREAU FOR GLOBAL HEALTH
CLIMATE RISK MANAGEMENT SCREENING TEMPLATE
The PMI VectorLink Project

1. Program/Activity Data

Program/Activity Number

AID-OAA-TO-17-00027

Program/Activity Title The President’s Malaria Initiative (PMI) VectorLink Project
Country/Region World Wide

USG Foreign Assistance | PMI 2015-2020 Malaria Strategy

Framework

Period Covered

Sept 2017 — Sept 2022

Life of Project Amount

$471 million

Screening prepared By

Allison Belemvire, Malaria Technical Advisor

Management Unit Contact Person

Kristen George, COR

Current Date

March 4™ 2020

2. Climate Risk Ratings

This document serves to document the results of the Climate Resiliency Screening conducted to
evaluate the potential climate risks of the described activities. In accordance with the Mandatory
Reference for ADS Chapter 201 on Climate Change in USAID Strategies, USAID must conduct

climate risk management screening for all new projects, and activities, as of October 1%, 2016.

34

34 Climate Risk Ratings are defined as:

Low climate risk: Climate change is unlikely to significantly impact achievement of development

outcomes relative
development challenges.

to other stressors and

Moderate or high climate risk: Climate change is likely or highly likely to significantly impact

achievement of development outcomes.
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https://www.google.com/url?q=https%3A%2F%2Fwww.usaid.gov%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F1876%2F201mat.pdf&sa=D&sntz=1&usg=AFQjCNHZfb8SoAFgf6OqnQwCQo7df4JA-g
https://www.google.com/url?q=https%3A%2F%2Fwww.usaid.gov%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F1876%2F201mat.pdf&sa=D&sntz=1&usg=AFQjCNHZfb8SoAFgf6OqnQwCQo7df4JA-g

Background

The President’s Malaria Initiative (PMI) VectorLink Project is a five year task order awarded to Abt
Associates on September 29, 2017. The purpose of the PMI VectorLink Project is to support PMI
in planning and implementing indoor residual spraying (IRS) programs and other proven, life-
saving, malaria vector control interventions with the overall goal of reducing the burden of malaria
in Africa. The four objectives are as follows: 1) Direct implementation of and/or technical assistance
for implementation of IRS and other malaria vector control interventions, 2) Supporting
entomological and epidemiological monitoring for strategic decision-making, 3) Procurement of
insecticides for IRS and support for the delivery and storage of vector control commodities, and 4)
Support for innovation in malaria vector control interventions. The PMI VectorLink project is a
follow-on to the PMI AIRS project, and thus, the approved CRM for that project was used as the
basis for this document. In addition, the USAID Climate Risk Screening and Management Tools
were consulted to assess the project and determine the appropriate risks and best approaches to
mitigate those risks. This CRM screening was completed by the COR and project management
team responsible for overseeing the PMI VectorLink Project.

PMI/Ethiopia recommended that 20 districts in Benishangul-Gumuz, 14 in Gambela, 10 in Oromia
targeted for the 2020 spray campaign using Actellic® 300 CS and SumiShield® 50 and Fludora®
Fusion. The 2020 IRS campaigns are scheduled for 30 operational days beginning May 14 and
ending around July 10, 2020 in all 44 districts.
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CLIMATE RISK MANAGEMENT SUMMARY TABLE
The PMI VectorLink Ethiopia

Project
Elements

Potential Climate Risk

Climate Risk
Rating®

How Risks are Addressed at
the Project Level

Further Analysis
or Actions for
Activity Design or
Implementation

Opportunities to
Strengthen Climate
Resilience

Indoor residual | Long-term weather pattern | Moderate risk Monitor vector distribution and | N/A Expand the collection of
spraying changes can affect vector malaria  outbreaks. Refocus context indicators to
activities to | distribution and affected activities based on ento/epi data to include climate related
reduce the | populations, thus requiring ensure appropriate targeting of data to better connect
morbidity and | careful analysis and potential IRS. changes in  vector
mortality of | shifts in  where IRS populations with climate
malaria operations are targeted. variability where
feasible.
Lack of water for mixing | Moderate risk Ensure alternative water supplies | N/A N/A
insecticide and end of day are available (i.e. budget for water
clean up, due to shifting storage tanks, transportation,
precipitation patterns. etc.).
Inaccessibility of sites (i.e. | Moderate risk Monitor weather patterns. Ensure | N/A N/A
roads/bridges wash away) adaptability of spray calendar (i.e.
and unavailability of half day sprays, budget for mop-up
households (i.e. farming days, etc.). Consider alternative
fields), due to unpredictable, transportation (i.e. horse carts,
earlier start of the rainy boats).
season start
% Climate Risk Ratings are defined as:
Low climate risk: Climate change is unlikely to significantly impact achievement of development
outcomes relative to other stressors and development challenges.
Moderate or high climate risk: Climate change is likely or highly likely to significantly impact
achievement of development outcomes.
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Severe weather (i.e. drought,
floods) impact electricity, cell
networks and internet in
offices and field sites.

Moderate risk

Ensure alternative energy sources
(i.e. generators and solar panels)
and maintain an alternate
communication plan in case of
emergency.

N/A

Explore utilization of
solar panels as an
energy source which
would help to reduce
emissions.

Increased temperatures can
impact spray teams’ ability to
deliver IRS (i.e. heat
exhaustion)

Moderate risk

Ensure daily health monitoring
checklists are implemented and
seasonal workers are aware of
signs and risks of heat exhaustion.
Further update BMPs to allow for
intake of nourishment. Ensure IRS
operations occur in the morning
through  mid-day to avoid
increased temperatures to the
greatest extent possible.

N/A

Entomological
monitoring  to
monitor malaria
activities

Inaccessibility to access ento
sentinel sites (i.e.
roads/bridges wash away),
due to unpredictable weather
patterns

Moderate risk

Monitor weather patterns.
Consider alternative
transportation (i.e. horse carts,

boats).

N/A

Unavailability of wild caught
mosquitoes/larvae due to
unpredictable rains  (i.e.
drought, or flooding of
breeding sites) inhibiting the
ability to collect necessary
quantities of field mosquitoes
for entomological testing

Moderate risk

Consider feasibility of using
Kisumu strain, laboratory reared
mosquitoes.

N/A

Severe weather (i.e. drought,
floods) impact electricity, cell
networks and internet in
offices and field sites.

Moderate risk

Ensure alternative energy sources
(i.e. generators and solar panels)
and maintain an alternate
communication plan in case of
emergency.

N/A

Explore utilization of
solar panels as an
energy source which
would help to reduce
emissions.

Long lasting
insecticide
treated bed net

Long-term weather pattern
changes can affect vector

Moderate risk

Monitor vector distribution and
malaria outbreaks. Refocus
activities based on ento/epi data to

N/A
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distribution and | distribution and affected
monitoring  to | populations.

ensure appropriate targeting of
bed nets.

reduce the
malaria burden

sites (i.e. roads/bridges wash
away) due to unpredictable
or severe weather

Consider alternative
transportation and distribution
plans.

Increased temperatures can | High risk Monitor bed net usage and | N/A

decrease bed net usage reinforce social behavioral change
communication messages.

Inaccessibility of distribution | Moderate risk Monitor weather patterns. | N/A

NOTE: Low climate risk does not require the development of specific plans to address climate
risk. However, moderate to high climate risk requires appropriate consideration and response to
the potential risk. In some cases, the program may decide to accept the risk and will document

the justification.
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ANNEX E: NAMES AND POSITIONS OF THE STAKEHOLDERS INTERVIEWED

No | Date Full name Company/Organization Phone #

1 1/27/2020 Sheleme Chibsa PMI Ethiopia 0911790697

2 1/27/2020 Mebratom Haile Ministry of Health 0966940855

3 1/27/2020 Dr Meshesha Balkew VL/Entomology 0911914477

4 1/27/2020 Tolessa Ministry of Environment 0913754227

5 1/27/2020 Assaye Tesesa Ministry of Environment 0918563045

6 1/28/2020 Kinfe Gambela Town 0911831929

7 1/28/2020 Solomon Gambela town Store keeper

8 1/29/2020 Nyinyew Lare district MFP 0918983223

9 1/29/2020 Jey Orem Gambela region health MFP 0913277021

10 | 1/30/2020 Dr Beyene Nigatu Ministry of Agriculture 0911170183

11 | 1/30/2020 Woldehawariyat Ministry of Agriculture

12 | 1/31/2020 Kibru Benishangul Regional health

13 | 1/31/2020 Seyfedin Benishangul Regional health 0911957858

14 | 1/31/2020 Girma Alemayehu Benishangul Regional health | 0913061363
VL staff

15 | 2/1/2020 Wubayehu Missa Bambasi district MFP 0928653035

16 | 2/1/2020 Daniel Asosa Rural district 0913155542

17 | 2/3/2020 Amare Desta Ambhara region health bureau | 0911986764

18 | 2/3/2020 Demoz Atalew Bahirdar Zuria district MFP 0918783796

19 | 2/4/2020 Netsanet Mesfin Ayehu district farm MFP 0918241329

20 | 2/4/2020 Alemu Hayilu Ayehu district store keeper 0918026237

21 | 2/5/2020 Mohamed Abera National Metrology chief 0913085863

22 | 2/6/2020 Zerihun Desalegn SNNPR Entomologist 0912081661

23 | 2/6/2020 Belayneh Hussen SNNPR MFP 0913179598

24 | 2/6/2020 Lopiso Ereso SNNP MFP

25 | 2/6/2020 Mena Mekuriya SNNPR health head

26 | 2/7/2020 Nure Nukise Borecha district Head

27 | 2/7/2020 Belay Alemayehu Borecha district MFP
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ANNEX F: PESTICIDE FACT SHEET CHLORFENAPYR

<EPA

Description of
the Chemical

Use Patterns
and Formulations

Science Findings

United States Prevention, Pesticides EPA-730-F-00-001
Environmental Protection And Toxic Substances January, 2001
Agency (7505C)

Pesticide Fact Sheet
Chlorfenapyr

Reason for Issuance: New Chemical Registration
Date Issued: January, 2001

Chemical Name: 4-bromo-2-(4-chlorophenyl)-1-(ethoxymethyl)-5-
(trifluoromethyl)-1H-pyrrole-3-carbonitrile
Chemical Class: Pyrroles (new)
Common Name: Chlorfenapyr, AC 303,630
Trade Name: Pylon Miticide-Insecticide
EPA Chemical Code (OPP Chemical Code): 129093
Chemical Abstracts Service (CAS) Number: 122453-73-0
Year of Initial Registration: January, 2001
Pesticide Type: Insecticide, Miticide
Manufacturer: BASF Corporation
P.O. Box 400
Princeton, NJ 08543-0400

Application Sites: Ornamental Crops in Commercial Greenhouses, non-
food use

Types of Formulation: For manufacturing use; and as a foliar spray to
ornamental crops in greenhouses

Target Pest: For greenhouse ornamentals: mites, caterpillar pests,
thrips, and fungus gnats

Use Patterns: Foliar spray on ornamental crops grown in
greenhouses

Summary Statement:

Chlorfenapyr is a member of a new class of chemicals -- the pyrroles. The
compound is a pro-insecticide, i.e. the biological activity depends on its activation to
another chemical. Oxidative removal of the N-ethoxymethyl group of chlorfenapyr
by mixed function oxidases forms the compound CL 303268. CL 303268
uncouples oxidative phosphorylation at the mitochondria, resulting in disruption of
production of ATP, cellular death, and ultimately organism mortality.

Chlorfenapyr has not been previously registered in the United States. However, it
has been used on cotton (under the trade name Pirate) under Sec. 18 of the Federal
Insecticide Fungicide and Rodenticide Act (FIFRA).
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The use on ornamental crops grown in greenhouses is a non-food use so there will
be no dietary exposure. Since there are no residential uses of chlorfenapyr, no
chronic residential exposure is anticipated.

EPA has completed a review of the toxicological data submitted for this chemical.
There are no data gaps for this use pattern.

EPA has determined, for occupational exposure to chlorfenapyr, that an MOE
below 100 would be of concern to the Agency. For the commercial greenhouse use
on ornamentals, the MOE:s for occupational exposure ranged from 100 for long-
term post-application activities to 2200 for short-intermediate dermal exposure for
mixer/loader/applicators. The long-term MOE for mixer/loader/applicators was
calculated to be 580. Thus no MOE exceeded levels of concem. Further, the
MOE of 100, calculated for a post-application irrigation scenario, is likely to
overestimate exposure for the following reasons: the estimates of potential exposure
do not take into account resistance management practices specified on the label
(such as no more than 2-3 consecutive applications); and these estimates assumed
an 8 hour work day, which is likely an overestimate for irrigation activities.

The Agency has previously considered and decided not to register outdoor use on
cotton because of persistence and concern about bird reproductive effects.
However, unlike outdoor uses, the greenhouse use is not expected to result in
outdoor residues, drift or runoff. Thus, the Agency expects no wildlife exposure and
or other significant environmental exposure or risk.

Chemical Technical Grade.

Characteristics Physical: powdered solid
Color: light tan or light yellow
Odor: characteristic of halides and ketones
Melting Point: melting point 100-101E C
pH: 7.16; 1% aqueous slurry at 24 E C
Density: 0.543 g/ml tapped bulk density
Empirical Formula: C,5H,,BrCIF ;N,O, mw 407.6
Vapor Pressure: <1.0x 10-7mm hg at 25 EC
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The use on ornamental crops grown in greenhouses is a non-food use so there will
be no dietary exposure. Since there are no residential uses of chlorfenapyr, no
chronic residential exposure is anticipated.

EPA has completed a review of the toxicological data submitted for this chemical.
There are no data gaps for this use pattern.

EPA has determined, for occupational exposure to chlorfenapyr, that an MOE
below 100 would be of concern to the Agency. For the commercial greenhouse use
on ornamentals, the MOEs for occupational exposure ranged from 100 for long-
term post-application activities to 2200 for short-intermediate dermal exposure for
mixer/loader/applicators. The long-term MOE for mixer/loader/applicators was
calculated to be 580. Thus no MOE exceeded levels of concem. Further, the
MOE of 100, calculated for a post-application irrigation scenario, is likely to
overestimate exposure for the following reasons: the estimates of potential exposure
do not take into account resistance management practices specified on the label
(such as no more than 2-3 consecutive applications); and these estimates assumed
an 8 hour work day, which is likely an overestimate for irrigation activities.

The Agency has previously considered and decided not to register outdoor use on
cotton because of persistence and concern about bird reproductive effects.
However, unlike outdoor uses, the greenhouse use is not expected to result in
outdoor residues, drift or runoff. Thus, the Agency expects no wildlife exposure and
or other significant environmental exposure or risk.

Chemical Technical Grade.

Characteristics Physical: powdered solid
Color: light tan or light yellow
Odor: characteristic of halides and ketones
Melting Point: melting point 100-101E C
pH: 7.16; 1% aqueous slurry at 24 EC
Density: 0.543 g/ml tapped bulk density
Empirical Formula: C,sH,,BrCIF;N,0, mw 407.6
Vapor Pressure: <1.0x 10-7mmhgat25 EC
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Solubility: ~ Solvent Solubility at 25EC
deionized water ~ 0.12 mg/ml

water, pH 4 0.13 mg/l
water, pH 7 0.14 mg/l
water, pH 10 0.12 mg/l
hexane 0.89 g/100 ml
methanol 7.09 g/100 ml
acetonitrile 68.4 g/100 ml
toluene 75.4 ¢/100 ml
acetone 114 ¢/100 ml

dichloromethane 141 g/100 ml

Dissociation Constant since there are no ionizable groups in the chlorfenapyr
structure, no dissociation will occur
Octanol/Water Partition
Coefficient Kow = 67,670 (log Kow =4.83)at 25 EC

Pylon Miticide-Insecticide (21.4% chlorfenapyr)

Physical State liquid
pH: 7.1
Oxidation/reduction
incompatibility oxidizer

Explodability not explosive
Corrosion characteristics non-corrosive
Density/relative density

bulk density 1.11 g/ec

Human Health 1. TOXICOLOGY CHARACTERISTICS
Assessment Acute Toxicity:

1. Technical. The technical is categorized as Tox Category II based on the
results of an acute oral test with the rat. The signal word is danger. Note that both a
rat and a mouse study are available for the acute oral studies with the technical. EPA
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has determined that when both are available, the rat studies are routinely used to
compare relative toxicity across different labels for a given chemical.

Guideline  [Study type Results Tox
[No. Category
81-1 Acute Oral(LD50) Rat: 441 mg/kg, males 11
1152 mg/kg, females
626 mg/kg, combined
81-1 Acute Oral(LD50) [Mouse: 45 mg/kg, males I
78 mg/kg, females
55 mg/kg, combined
81-2 Acute Dermal (LD50)  |Rabbit: > 2000 mg/kg 111
81-3 [Acute Inhalation (LC50) [rat: 0.83 mg/l, males 111
> 2.7 mg/l, females
1.9 mg/l, combined
31-4 Primary Eye Irritation  |rabbit: Comeal opacity, iritis, I
land conjunctivitis present at 48
hours. At 72 hours iritis was
resolved. All rabbits were
Inormal by Day-7.
81-5 Primary Skin Irritation  [rabbit: non-irritating v
81-6 Dermal Sensitization guinea pig: non-sensitizer

2. Formulated Product (Pylon Miticide-Insecticide). The formulated
product is Tox Category III based on the oral, dermal, and inhalation study results.

The signal word is Caution.
Guideline Study type Results
No.

81-1 Acute Oral Acceptable. LDy, = 560 mg/kg, 11
Toxicity in Rats | males, 567 mg/kg, females

81-2 Acute Dermal Acceptable. LDs, > 2000 mg/kg, II
Toxicity in males and females
Rabbits
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Guideline Study type Results Tox
No. Category
81-3 Acute Waived. Data requirements satisfied | III
Inhalation by AC 303,630 3SC Formulation
Toxicity in Rats | (32% a.i.).
81-4 Primary Eye Acceptable. Slight-to-moderate 1A%
Irritation in redness of conjunctivae, and slight
Rabbits ocular discharge were present at 1
hour. All signs of irritation had
resolved by 24 hours. It was
considered practically non-irritating.
81-5 Primary Dermal | Acceptable. Slight erythema was v
Irritation in observed at 1 hour and persisted in
Rabbits 1 rabbit at 24 hours. All signs of
irritation had resolved by 48 hours.
81-6 Dermal Waived. Data requirements satisfied | Not a
Sensitization in | by Chlorfenapyr tech. and AC sensitizer
Guinea Pig 303,630 3SC Formulation (32%
ai.).

Subchronic Toxicity

i. Subchronic Oral Toxicity in Rats. Rats were fed chlorfenapyr in feed at

doses of 0, 150, 300, 600, 900 or 1200 ppm (0, 11.7,24.1,48.4, 72.5 or 97.5

mg/kg/day, respectively) for 90 days. The NOAEL (the no observed adverse effects

level) is 300 ppm (24.1 mg/kg/day). The lowest observed adverse effect level
(LOAEL) is 600 ppm (48.4 mg/kg/day) based on the following effects: males had a
decreased body weight gain and increased relative liver weights, while females

exhibited decreased hemoglobin (HGB) and increased absolute/relative liver weights.

More severe effects occurred at higher doses.

ii. Subchronic Oral Toxicity in Mice. Mice were administered

chlorfenapyr at dietary dose levels of 0, 40, 80, 160, or 320 ppm (average 0, 7.1,
14.8, 27.6, or 62.6 mg/kg/day, respectively, for males; 0, 9.2, 19.3, 40.0, or 78.0
mg/kg/day, respectively, for females) for 91 days. The NOAEL is 7.1 mg/kg/day
(40 ppm). The LOAEL is 14.8 mg/kg/day (80 ppm) for male mice and 40.0
mg/kg/day (160 ppm) for female mice, based on hepatic cell hypertrophy in $20%

5
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of the test animals at this treatment level. More severe effects occurred at higher
doses.

iii. Subchronic Oral Toxicity in Dogs. Chlorfenapyr was administered to
dogs for 13 weeks at doses of 0, 60, 120 or 247 ppm (0, 2.16, 4.23 or 6.1
mg/kg/day, respectively). The LOAEL is 6.1 mg/kg/day (247 ppm), based on
reduced body weight gain and feed efficiency and emaciation. The NOAEL is 4.23

mg/kg/day (120 ppm).

iv. Twenty-eight Day Dermal Toxicity Study in Rabbits. Chlorfenapyr
was applied to the shaved skin of rabbits at dose levels of 0, 100, 400, or 1000
mg/kg for 6 hours/day, 5 days/week for 4 weeks. The NOAEL is 100 mg/kg. The
LOAEL is 400 mg/kg for both sexes, based on changes in liver chemistry and
morphology (structure and form). More severe effects were observed at higher
doses.

Chronic Toxicity/Carcinogenicity

i. Chronic Oral Toxicity Dogs. Chlorfenapyr was administered to dogs in
the diet at dose levels of 0, 60, 120, or 240 ppm (0, 2.1, 4.0, or 8.7 mg/kg/day,
respectively, for males; 0, 2.3, 4.5, or 10.1 mg/kg/day, respectively, for females) for
52 weeks. The LOAEL is 8.7 mg/kg/day (240 ppm), based on decreased body
weights and body weight gains. The NOAEL is 4.0 mg/kg/day (120 ppm). No
treatment-related effects were observed on the survival, clinical signs,
ophthalmology, hematology, clinical chemistry or urinalysis parameters, organ
weights or gross and microscopic pathology at any dose level.

ii. Chronic Toxicity/Carcinogenicity Study in Rats. Chlorfenapyr
technical was administered to rats in the diet at dose levels of 0, 60, 300, or
600 ppm (0, 2.9, 15.0, or 30.8 mg/kg/day, respectively in males; 0, 3.6, 18.6, or
37.0 mg/kg/day, respectively in females) for 104 weeks. The NOAEL is 2.9 and 3.6
mg/kg/day for males and females, respectively (60 ppm). The LOAEL for systemic
toxicity is 15.0 and 18.6 mg/kg/day for males and females, respectively (300 ppm)
based on liver toxicity. More severe effects were observed at higher doses.

iii. Chronic Toxicity/Carcinogenicity Study in Mice. Chlorfenapyr was
administered to mice in the diet at dose levels of 0, 20, 120, or 240 ppm (0, 2.8,
16.6, or 34.5 mg/kg/day, respectively, in males; 0, 3.7, 21.9, or 44.5 mg/kg/day,

6
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respectively, in females) for 80 weeks. The NOAEL is 2.8 and 3.7 mg/kg/day for
males and females, respectively (20 ppm). The LOAEL for systemic toxicity is 16.6
and 21.9 mg/kg/day in males and females, respectively (120 ppm) based on
decreased body weight gains, brain toxicity and scabbing of the skin (males). More
severe effects occurred at higher doses.

Developmental Toxicity

i. Developmental Toxicity in Rats. Chlorfenapyr was administered to
pregnant rats by oral gavage at dose levels of 0, 25, 75 or 225 mg/kg/day from days
6 through 16 of gestation. The NOAEL for maternal systemic toxicity is 25
mg/kg/day. The LOAEL for maternal systemic toxicity is 75 mg/kg/day, based on
reduced body weight gain, reduced relative feed intake and reduced water
consumption. Developmental toxicity was not observed either in the form of matemal
cesarean section observations or fetal external, visceral or skeletal malformations and
variations. Therefore, the LOAEL for developmental (pup) toxicity is greater than
225 mg/kg/day and the NOAEL is greater than or equal to 225 mg/kg/day (highest
dose tested).

ii. Developmental Toxicity Study in Rabbits. Pregnant rabbits received
0, 5, 15 or 30 mg/kg/day chlorfenapyr by oral gavage from gestation days 7 to 19.
The LOAEL for maternal systemic toxicity is 15 mg/kg/day, based upon reduced
body weight gain during treatment. The NOAEL for maternal systemic toxicity is 5
mg/kg/day. There was no evidence of developmental toxicity at any dose. The
NOAEL for developmental (pup) toxicity is greater than 30 mg/kg/day (highest dose
tested).

Reproductive Toxicity

Two generation rat reproduction study. Chlorfenapyr was administered
continuously in the diet to rats at concentrations of 0, 60, 300, or 600 ppm (0, 5, 22,
or 44 mg/kg/day, for two successive generations (1 litter/generation). The LOAEL
for parental toxicity was 22 mg/kg/day (300 ppm), based on pre-mating effects on
parental weight gain. The parental NOAEL was 5 mg/kg/day (60 ppm). The
LOAEL for reproductive toxicity was 22 mg/kg/day (300 ppm), based on
decreased lactational weight gains. The reproductive NOAEL was 5 mg/kg/day (60

ppm).

Mutagenicity
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The available mutagenicity studies clearly indicate that chlorfenapyr is neither
mutagenic in bacterial or mammalian cells nor clastogenic in cultured mammalian cells
in vitro or in male and female mice in vivo. There was also no evidence of

genotoxicity in primary rat hepatocytes. The studies are summarized in the following

table.

Study Results
Gene Mutation- Negative for reverse mutation in S. typhimurium and E.
Ames coli exposed up to cytotoxicity (50 pg/plate, +/- S9)
Chinese hamster Independently performed tests were negative up to a
ovary (CHO) cell cytotoxic and precipitating concentration (500 pg/mL) in
HGPRT gene the presence of S9 activation or the solubility limit (250
mutation pg/mL) without S9 activation.
The test was negative in mice administered single oral
gavage doses of 7.5-30 mg/kg (males) or 5-20 mg/kg
In vivo (females). Clinical toxicity (deaths in males and diarrhea
micronucleus assay | in females) was seen at the highest dose tested. There
was, however, no evidence of cytotoxicity for the target
organ.
In vitro CHO cell The test was negative up to 100 pg/mL -S9 or 25 pg/mL
chromosome +S9; higher doses with or without S9 activation were
aberration assay cytotoxic.
In vitro Chinese The test was negative up to a precipitating level without
hamster lung S9 activation (225 pg/mL) or a concentration range of
(CHL) fibroblasts 3.5-14.1 pg/mL +S9. Higher S9-activated doses ($28
chromosome ug/mL) were cytotoxic.
aberration assay
Repair in vitro Negative for inducing unscheduled DNA synthesis in
(UDS) primary rat hepatocyte cultures exposed up to severely
toxic concentrations ($ 30 ug/mL).
Metabolism

Radioactive chlorfenapyr was administered to rats by oral gavage at dose levels of

20 mg/kg/day as a single dose or following a 14-day pre-treatment with non-

radioactive chlorfenapyr, or at 200 mg/kg as a single dose. Based on the metabolites

identified, the major deposition route of orally administered chlorfenapyr is fecal
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excretion of unaltered parent compound. The two rings of the molecule are not
cleaved. Metabolites are excreted primarily in urine; accumulation in tissues is

Neurotoxicity

i. Acute Neurotoxicity Study in Rats. Chlorfenapyr was administered
once, via gastric intubation to rats at dose levels of 0, 45, 90, or 180 mg/kg. All
rats were observed for 2 weeks following dosing. The rats were evaluated for
reactions in functional observational battery and motor activity measurements. In
addition, five rats per group were examined for neuropathologic lesions. No dose-
related effects on body weights, food consumption, neurobehavioral observations, or
gross or histological post mortem examinations were noted. The LOAEL is 90
mg/kg, based on lethargy of the rats on the day of treatment. The NOAEL is 45

mg/kg.

ii. One-Year Dietary Neurotoxicity Study in Rats. Chlorfenapyr was
administered in the diet at 0, 60, 300, or 600 ppm (52-week average 0, 2.6, 13.6,
or 28.2 mg/kg/day, respectively, for males; 0, 3.4, 18.0, or 37.4 mg/kg/day,
respectively, for females) to rats for 52 weeks, followed by a 16-week recovery
period. The LOAEL is 13.6 mg/kg/day (300 ppm) based on the presence of
myelinopathic alterations in the 300 ppm group male rats, decreased average body
weights, body weight gains, feed efficiency, absolute feed consumption (females) and
water consumption (males). The NOAEL is 2.6 mg/kg/day (60 ppm).

Dermal Absorption

A dermal absorption study was not available. Therefore, a dermal absorption value
of 5% has been calculated using the maternal NOAEL of 5 mg/kg/day from the oral
developmental toxicity study in rabbits and the systemic NOAEL of 100 mg/kg/day
from the 28-day dermal toxicity study in rabbits.

2. OCCUPATIONAL EXPOSURE AND RISK ASSESSMENT
a. Toxicological Endpoints for Chlorfenapyr
Summary of Toxicological Endpoints for Chlorfenapyr
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Exposure Exposure Endpoint and Toxicological Effect

Duration Route

Short-Term Dermal NOAEL: 100 mg/kg/day

(1-7 days) (increased cholesterol, relative liver

Occupational weights and cytoplasmic vacuolation of the
liver in male and females in a 28-day
dermal toxicity study in rabbits).

Intermediate- | Dermal NOAEL: 100 mg/kg/day

Term (one (increased cholesterol, relative liver

week to weights and cytoplasmic vacuolation of the

several liver in male and females in a 28-day

months) dermal toxicity study in rabbits).

Occupational

Chronic-Term | Dermal NOAEL: 2.6 mg/kg/day

(greater than (decreased body weight gains, brain

several lesions (vacuolation), and/or scabbing of

months) the skin in a 1 year neurotoxicity study in

Occupational rats and a chronic/carcinogenicity study in
mice). Use a dermal absorption factor of
5% since the NOAEL is from an oral
study.

Short-Term Inhalation NOAEL: 4.2 mg/kg/day

Occupational (reduced body weight gain and feed
efficiency and emaciation in a subchronic
oral study in dogs). Use the inhalation
absorption factor of 100% since the
NOAEL is from an oral study:.

Intermediate Inhalation NOAEL: 4.2 mg/kg/day

Term (reduced body weight gain and feed

Occupational efficiency and emaciation in a sub-chronic

oral study in dogs).Use the inhalation
absorption factor of 100% since the
NOAEL is from an oral study.

10
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Exposure Exposure Endpoint and Toxicological Effect
Duration Route

Long-Term Inhalation NOAEL: 2.6 mg/kg/day

Occupational (decreased body weight gains, brain
lesions (vacuolation) and /or scabbing of
the skin in a one year neurotoxicity study
in rats and a chronic/carcinogenicity study
in mice). Use the inhalation absorption
factor of 100% since the NOAEL is from
an oral study.

Cancer Dermal/ Classified as “cannot be determined,
Inhalation suggestive.” There was increased tumor
incidence in rats only at the highest dose
tested; however, this evidence was judged
to be not persuasive but could not be
dismissed. A Q,* has not been
established. Given the weak evidence of
carcinogenicity, and the large difference
between the chronic LOAEL and the
cancer LOAEL, HED determined that a
quantitative cancer risk assessment was
not necessary for chlorfenapyr.

b. Occupational Exposure and Risk. The margin of exposure (MOE) is a
measure of how closely the anticipated exposure comes to the NOAEL and is
calculated as a ratio of the NOAEL to the exposure (NOAEL/exposure = MOE).
For this use, the Agency is not concerned unless the MOE is below 100.

1. Mixer/loader/applicator risk. The following table summarizes the
exposure and risk estimates for mixer/loaders and applicators from the proposed
greenhouse uses for chlorfenapyr. The mixer/loader/applicator using a high pressure
handwand is expected to represent the scenario with the highest potential exposure.

1
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Occupational Risk Estimates

Short-/Intermediate- Long-term
Exposure Scenario term MOEs MOE
Mixer/ 2200-dermal 580

Loader/Applicator 1900-inhalation

2. Post Application risk. The following table presents post application

risks.
Post-application Risk Estimates
Exposure Scenario Exposure duration
MOE
Trrigation of Short/Intermediate-term 150
omamental plants
AR =0.64 Ib ai/A A -

As shown in the tables above, for the foliar spray of chlorfenapyr on ornamental
crops in commercial greenhouses, all occupational MOE:s are above levels of

concem.

Environmental Greenhouse use has limited opportunity for outdoor residues, drift, runoff, and
Fate and Wildlife exposure. Therefore, use on omamental crops grown in enclosed commercial

Ecological Effects greenhouses is not expected to cause any significant environmental exposure or risk.

Characteristics

Data Gaps There are no data gaps for this use.

Regulatory Under the authority of Section 3(c)(5), the Agency has determined that the database
Conclusion supports granting an unconditional registration for Chlorfenapyr Technical, and for

12
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Pylon Miticide-Insecticide (21.4% chlorfenapyr), for use on ornamentals grown in
commercial greenhouses.

Note that this conclusion contrasts with the Agency's previous determination that the
use of chlorfenapyr on cotton would pose unreasonable adverse effects due to
persistence and potential adverse effects on the reproduction of birds. The Agency
finds there is no such concern with the use of this pesticide in an enclosed
greenhouse environment.

For More Information CONTACT PERSON:
Ann Sibold,
Acting Product Manager, PM-10
Insecticide Branch , Registration Division (7505C)
Office of Pesticide Programs
U.S. EPA, Ariel Rios Building
1200 Pennsylvania Avenue NW
Washington, DC 20460

Office Location, E-mail Address, and Telephone Number:
Rm. 201, Crystal Mall # 2

1921 Jefferson Davis Highway

Arlington, VA 22202

sibold.ann@epa.gov

(703) 305-6502

Electronic copies of the this fact sheet are available on the Internet. See
http://www.epa.gov/opprd001/factsheets/. Printed copies of this fact sheet can be
obtained from EPA's National Center for Environmental Publications and
Information (EPA/NCEPI), PO Box 42419, Cincinnati, OH 45242-2419,
telephone 1-800-490-9198; fax 513-489-8695. For more information about EPA's
pesticide registration program, please contact the Registration Division (7505C),
OPP, US EPA, Washington, DC 20460, telephone 703-305-5446. For
information about the health effects of pesticides, or for assistance in recognizing and
managing pesticide poisoning symptoms, please contact the National Pesticides
Telecommunications Network (NPTN). Call toll-free 1-800-858-7378, from 6:30
a.m. to 4:30 p.m. Pacific Time, or 9:30 am. to 7:30 p.m. Easter n Standard Time,
seven days a week.

13
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