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EXECUTIVE SUMMARY

INTRODUCTION (CHAPTER 1)

The Government of the Republic of Kenya (GoK), as part of its vision 2030 to become an industrialized middle-income
country, has embarked on infrastructure development as a key pillar to invigorate the economy. To achieve this, the GoK
is engaging private investors under Public Private Partnerships (PPP). The rehabilitation, improvement and expansion of
the Nairobi-Mau Summit (A8) Highway and the strengthening of the A8 South Highway (the Project) is targeted as a
priority project.

The Project Proponent is Rift Valley Highway Limited (RVH), which was selected as PPP partner by the Kenya National
Highways Authority (KeNHA) following an international tender. RVH is owned by VINCI Highways, VINCI
Concessions, and Meridiam SAS, and is in charge of the Project development.

The overall objective of the Project is to improve the movement of goods and people along the Nairobi-Mau Summit
road, and to enhance connectivity between other parts of Kenya and the larger East and Central Africa as it is part of the
Trans-African Highway (Northern Corridor). The road in its current condition is insufficient to serve the traffic of
travellers and freight transporters using it.

The five key Project-related objectives and benefits include:

— Employment Generation: Road upgrades and maintenance activities provide good direct and indirect employment
opportunities to skilled as well as unskilled manpower. The Project is expected to generate 1,500 jobs during
construction and 200 jobs during operation, all primarily local.

— Local Content: The Project will have at least 40% of labour by value and 40% of materials by value (excluding
petroleum and petroleum products) for construction sourced in Kenya.

— Reduced Travel Times: Improved highways conditions will lead to considerable time savings for travelling and
freight shipping.

— Enhanced Safety: The proposed road upgrades include provision of four-lane separated carriageway (A8) that will
reduce likelihood of head-on collision of vehicles.

— Economic Impacts: The Project will result in reduced transaction costs in transportation for enterprises and in more
certainty, in using the Project road for transport given the elevated standard.

RVH has commissioned WSP Canada Inc. (WSP) to conduct the Project’s ESIA and Environmental and Social
Management System (ESMS) in compliance with the laws of Kenya and the International Finance Corporation
Performance Standards (IFC PS). WSP has done so in collaboration with Norken International Ltd. and Flora Fauna &
Man, Ecological Services Ltd. (FFMES).

The main objectives of the ESIA are to:

— identify and evaluate potential environmental and social effects associated with the Project development and
implementation;

— ensure that anticipated effects are adequately mitigated or enhanced;

— propose adequate management and follow-up mechanisms to monitor the potential effects predicted.
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The ESMS is submitted as a standalone document distinct from the ESIA report, and incorporates the following
elements: (i) policy and legal framework; (ii) organizational capacity and competency; (iii) identification of risks and
impacts; (iv) management programs; (v) communication and grievance management; (vi) capacitation training; (vii)
document control and record management; and (ix) monitoring and review. A Resettlement Action Plan (RAP) has also
been developed by KeNHA as a standalone document and is currently being implemented by KeNHA. The RAP is
therefore excluded from the Consultant’s scope of work.

LEGAL, REGULATORY AND POLICY FRAMEWORK (CHAPTER 2)

The ESIA was prepared according to the legislative framework of Kenya, as well as with the International Finance
Corporation (IFC) performance standards, the African Development Bank’s (AfDB) operational safeguards and
international conventions to which Kenya is a party. Relevant Kenyan policies and statutes have therefore been analyzed
and the Institutional framework within which it is being developed has also been described.

In addition to the Performance Standards, the IFC’s Environmental, Health, and Safety (EHS) Guidelines and the EHS
Guidelines for Toll Roads were also analyzed. A gap analysis (see section 2.7) between domestic requirements and
international standards and requirements has been realized, and recommendations have been given to fill any gaps.

ALTERNATIVES ANALYSIS (CHAPTER 3)

The ESIA considered various project alternatives (see section 3.1) from the conceptual design stage to the construction
activities. Alternatives reviewed at the conceptual design stage include:

— the no project alternative;
— the development and use of alternative transportation (railway lines);
— the construction of a new distinct road corridor;

— the development of alternate route alignments, and the crossing or bypass of the Nakuru City area.

The various options presented above were compared through a multicriteria analysis based on criteria such as capacity to
reduce congestion and accommodate future demands, economic viability, financial attractiveness, complexity of land
acquisition, environmental impact, road safety, and engineering challenges. The project alignment as described below
was selected as it scored highest or amongst the highest on all criteria.

Construction aspects for which alternatives were considered are work sites selection, material sourcing, traffic
management, and construction approaches (see section 3.2).

PROJECT DESCRIPTION (CHAPTER 4)

The Project involves two primary components:

— dualling, into a four-lane dual carriageway, of a portion (175 km) of 4 sections of A8 Highway between Rironi and
Mau Summit, including operation and maintenance;

— strengthening of 2 sections of A8 South Highway between Rironi and Naivasha (57.2 km), including operation and
maintenance.

The Project is located in the south west portion of Kenya along the existing Limuru-Naivasha-Nakuru-Mau Summit Highway
system. The works will be distributed along two paths, one follows the existing corridors of Highway A104 from Rironi north
to Mau Summit and the second Highways C88 and B3 from Rironi north to Naivasha. Map 1 illustrates the general location of
the works and Table 1 presents the details on the planned roads sections.
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Table 1 Road Sections Included in the Nairobi-Nakuru-Mau Summit Highway Project

. _ Existing | Planned | Approx.
Segment | Road Ro?d Nature of | Section Start. End CH No. of No. of Length
Section Work No. Points
Lanes Lanes (km)
1 A8 Rironi to Dualling 1 Rironi — Naivasha | 0 —58+700 2 4 58.7
Mau Summit 2 Naivasha — 58+700 — 2 4 553
Elmenteita Road 114+000
3 Elmenteita Road — 114+000 — 4 4 and 6 15.5
Njoro Turnoff 129+540 from
(Nakuru City) 123+500
to
127+700
4 Njoro Turnoff — 129+540 — 2 4 45.5
Mau Summit 175+ 000
Sub-Total 175
2 A8 Rironi Strengthening 5 Rironi — Mai Mahiu | 0 - 19+870 2 2 19.9
South | Interchange 6 Mai Mahiu — 19+870 — 2 2 373
to Naivasha Naivasha 57+180
Interchange
Sub-Total 57.2
Total Length (km)  232.2

The Project’s delimitation coordinates are as follow:

— from (x) 236820.65, (y) 9874606.05 (Arc_1960 UTM zone 37S) in the Limuru area;
—  to (x) 799767.25 (y) 9982461.45 (Arc_1960 UTM _zone 36S) in the Mau Summit area.

In addition, the following auxiliary features are included in the Project:

— Establishment of construction sites and material sites.

— Combination of two elevated structures over roundabouts 1 and 2, one at-grade section between roundabouts 1 and
2, an elevated section (3,5 m) between roundabouts 2 and 3 and two viaducts to cross roundabouts 3 and 4 in Nakuru

City.

— Improvements of junctions with major and minor roads and U-turn facilities, as well as construction of grade
separated interchanges.

— Service lanes where relevant, as well as climbing lane at steep gradient locations.

— Bridges, extension of existing culverts or replacement of undersized ones.

— Underpasses and overpasses (trains, vehicles, pedestrians).

— Wildlife and livestock crossing points, bus bays and shelters, and truck lay-byes.

— Reinforcement of embankments and cuts as well as construction of retaining walls where required.

—  Street lighting and high mast lighting facilities, gantries and road furniture (delineator, departure terminal, safety
barrier, vertical road signs...), as well as landscaping.

A brief description and illustrations of the Project components and auxiliary features are presented in Chapter 4. The
Atlas, which is presented as a separate document, illustrates the location of many Project components along A8 Highway
and A8 South Highway. Other relevant Project description aspects such as design standards, Project activities (pre-
construction/construction/operation), inputs and material, outputs and waste, equipment and machinery, workforce,
schedule, and lifespan are also presented.
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APPROACH AND METHOD (CHAPTER 5)

The assessment of the Project’s impacts is conducted in accordance with the following spatial boundaries (see Maps 5-
land 5-2):

— The Project Development Area (PDA) corresponds to the existing Road Reserve and Project footprint or direct
influence area associated with the implementation of the Project;

— The Local Assessment Area (LAA) includes the PDA and its nearby and adjacent surroundings where Project
impact can be induced, anticipated, and reasonably expected. The LAA is specific to each VEC.

— The Regional Assessment Area (RAA) includes a broader geographical zone used to capture the regional context
and where some potential Project impact can be induced, anticipated, and reasonably expected for a reduced number
of valued components. The RAA is specific to each VEC.

This assessment specifically targets valued environmental components (VECs) that are of value or interest to local
communities and regulatory authorities, and that are likely to be directly or indirectly affected by the construction
activities of the proposed Project (see section 5.3).

VECs were selected based on the IFC Performance Standards and Guidelines, the scope of the Project, the stakeholder
engagement program, experience on similar projects, and professional judgment of the Environmental and Social
Evaluation practitioners.

Relevant baseline information relating to each VEC and sub-component was collected using different methods (see
section 5.4), such as:

— desktop review and analysis of existing data;
— extensive field surveys conducted according to detailed sectoral protocols presented in Appendices 5-1 and 5-2.

— meetings with key national agencies and stakeholders to present the Project and collect actualized technical,
environmental, and social data when possible.

Once baseline conditions were determined, the Project-related impacts were assessed (see section 5.5).

A systematic evaluation was conducted to determine what activities of the Project could result in an impact on each of
the selected physical, biological, and socioeconomic VECs.

Following the identification of potential interactions and Project-related adverse impacts on each of the VECs were
assessed. The assessment is based on a methodology using a combination of a prescriptive approach and professional
judgment to identify the intensity, geographical extent, duration, and magnitude of the pre-mitigation and residual
adverse impacts.

BASELINE CONDITIONS (CHAPTER 6)
PHYSICAL ENVIRONMENT

Climate

Kenya is generally known to offer a tropical climate, although topography causes climate variations throughout the
country. The Project is essentially present within the temperate Mediterranean climate and temperate oceanic climate
regions (see section 6.2.1.1). Meteorological conditions at the scale of the country show a high level of complexity both
in time and space, resulting in a large range of temperature, rain fall, wind, and humidity. Variations are also observed in
the different regions of the project area and described in the baseline.
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Air Quality

An air quality sampling program was implemented in the Project area (see section 6.2.1.2). Particulate matter and other
contaminants were sampled in the Limuru Area, Nakuru City, and Sobea Area. Standards considered for assessing
ambient air quality are generally those from the IFC Environmental, Health, and Safety Guidelines (IFC EHS
Guidelines), except for TSP (24 h), NO, (24 h) and TVOC (24 h) for which, in absence of an IFC standard, Kenya’s
NEMA standards were used. Results show that PM,o and PM; s levels exceed applicable standards at all stations and
exceedances are more important at the Nakuru sampling station. Total suspended particles (TSP) exceedances were also
recorded in Nakuru. As for other ambient air contaminants (NO», SO, O3, VOCs), all results comply with standards
except for TVOCs at the Sobea sampling site, which might result from non-recurrent painting works noticed on a nearby
residence three days after the beginning of the sampling.

GHG Emissions

GHG emissions of highways A8 Highway and A8 South Highway were quantified in CO; equivalent (CO,e) for the

year 2025, totalling 115 kT CO,e (see section 6.2.1.3). The 2018 total Kenyan transport sector GHG emissions
amounting to 9,29 Mt COse, emissions of both highways therefore represent approximately 1.2% of Kenyan national
transport sector emissions. This estimate considers emissions of A8 Highway and A8 South Highway as a whole, and not
only the portion attributable to the Project.

Ambient Noise

An ambient noise survey campaign was conducted in 2021 to assess existing levels in the Project area in relation with
IFC EHS Guidelines (see section 6.2.2). Ambient noise levels with the current highway configuration were then
modelled for 2025 (estimated year 0 for starting operation of Project) and 2040 (target year to assess sound impact).
Results for year 2025 show that with the current road configuration (no project scenario), most receptors would suffer
sound levels exceeding daytime IFC criteria for residential, institutional, and educational areas. Three readings also show
levels equivalent and above the daytime criteria for industrial and commercial areas. By 2040, an increase of 2 to 3 dBA
is to be expected along the entire highway with the current highway configuration.

Geological Aspects

The region crossed by the Project is considered active in terms of volcanic activity, with five volcanic formations
recorded at a relatively close distance from the Project (see section 6.2.3). The Rift Valley area, along with the counties
of Nakuru and Kiambu, is classified as high hazard level, even though no eruptions have been registered in the area for
over a century. The Project area is also seismically active, where a new divergent plate margin is developing. According
to IRIS (Incorporated Research Institutions for Seismology) data, very few events have been recorded recently (since
1970) in the Project region, and none exceeded a Richter scale magnitude of 5.0. According to GFDRR ThinkHazard
System, the area crossed by the Project has a low to a medium hazard level of being potentially damaged by an
earthquake in the next fifty years.

Water Resources and Quality

The Project is located entirely within the Rift Valley basin area at an average elevation varying between

1500 and 2500 meters, specifically within sub-catchments of lakes Naivasha, Elmenteita, and Nakuru. These catchments
play important roles in the regional economy. The Project does not directly interact with these lakes, but does cross a
number of watercourses flowing into lakes Naivasha, and Elmenteita (see section 6.2.5).

Flood hazards in Kenya are a recurrent phenomenon. In the Project area, the rising lake levels and flooding in the
Naivasha and Nakuru lake areas will need to be considered by the Project to ensure proper design of surface water runoff
management. Local flood-prone areas were also identified during stakeholder consultations and compiled in the ESIA.

An extensive water quality sampling campaign was conducted in watercourses crossed by the Project. Anthropogenic
activities are the main factor of the deterioration of general water quality in the region. Overall, water quality data
considered in this study demonstrate a few instances of watercourses with low dissolved oxygen and high pH, certain
levels of turbidity, nitrate, phosphate, total/fecal coliforms and E. coli, ubiquitous high level of phenols, as well as metals
and derivatives concentrations consistently higher than quality guidelines and criteria in all water samples collected.
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Soils and Sediments

Finally, a soil and sediment sampling campaign was also undertaken as part of the ESIA development (see section 6.2.6).
It was concluded that chemical quality of soils is unlikely to represent a significant constraint, pending on site-specific
variations. Additionally, all organic determinants were recorded below their compound specific laboratory limits of
detection within each of the ten soil samples obtained. Whilst hydrocarbon staining and odours were noted at certain
positions, the results indicate that these impacts are highly localised and are thus not considered to be significant. As for
sediments, a minority of samples showed metal concentrations above the considered guidelines which could origin in part
from human activities and naturally occurring concentration in soils.

BIOLOGICAL ENVIRONMENT

Habitats Description

A thorough literature review combined with field surveys were undertaken to describe the Project biological baseline
conditions. A first biodiversity reconnaissance survey was carried out (November 2020), followed by two rounds of
biological surveys during the dry season (February 2021) and the wet season (April 2021) to gather field data on
terrestrial habitats and flora, birds, amphibians and reptiles, small and large mammals, as well as freshwater ecology (see
section 6.3.2). In parallel to these field surveys, camera traps were deployed in two key areas for fauna to better
understand wildlife movement and connectivity.

The Regional Project Area is characterized by a complex landscape, rich in habitat types, topography, and species. It is
set for the most part in the Southern Kenya Rangeland ecosystems, and more precisely within the Eburru Forest and
Naivasha-Elmentaita-Nakuru lakes sub-ecosystem. The Regional Assessment Area consists of agricultural and grass
lands, agricultural plains, natural and sub-natural forests, dense mountainside woodlands, and plantation of exotic species
such as eucalyptus and resinous. A total of twenty protected areas, either private or internationally recognised areas, are
present in the Project’s Regional Assessment Area (RAA).

The principal threat observed in the area is linked to human-induced environmental degradation. The rapid growth of
human population led to severe deforestation and land degradation. Since year 2000, agricultural expansion has resulted
in natural land retreat and a clear degradation of land under woodland or forest cover. These changes in land use impact
wildlife populations, as they face loss of habitats. There is only about 10% of the wildlife in Eburru Forest and Naivasha-
Elmentaita-Nakuru lakes sub-ecosystems which is found inside protected areas.

Habitat types traversed by the Project are described by a summary of field observations made in each habitat and are
presented in Chapter 6 (section 6.3.3).

Flora

A total of 889 flora taxa from 123 families were recorded in the Project’s Local Assessment Area (LAA) during surveys
that have taken place on 219 sampling plots (see section 6.3.3). Among the species identified, three are considered as
vulnerable and one as near threatened by the IUCN Red-Listed Species. These are camphor (Ocotea kenyensis — VU), red
stinkwood (Prunus Africana — VU), leopard orchid (Ansellia Africana — VU), and the succulent tree Euphorbia bussei
(NT). The Kenyan endemic species Kleinia gregorii was also confirmed as present in the evergreen and semi-evergreen
bushland and thicket vegetation unit, but it is not assessed by IUCN (no status).

An assessment of habitat degradation, fragmentation, and quality was performed. The habitat degradation assessment
highlighted that despite obvious degradation evidence, the LAA retains the potential to rapidly bounce back naturally should it
be left unperturbed for a short period of time. However, some habitat types have lost this potential and may not be able to
regenerate naturally. The habitat fragmentation assessment made it clear that the study area has reached an advanced stage of
fragmentation with 41% of sites visited falling within that class. Some fragmentation had occurred in at least two thirds of the
sites visited and was a prevalent matter. The habitat quality assessment showed that at least one third of the Biodiversity LAA is
already within the realm of modified conditions and no longer retains the basic structure necessary for natural conditions. For
the remainder of the study area, whilst it technically falls within the natural condition realm, most of it has already suffered light
to medium modification influences and this is noted as most likely evolving towards a heavily modified stage.
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Fauna

The surveys led to identify 439 bird species for the study area, with 375 species recorded during the dry season and 368
during the wet season (see section 6.3.4). A total of 162 additional species are also expected to occur, bringing the total
of bird species in the LAA to 601 species. Among the species identified, 19 are classified under threatened or near-
threatened by the IUCN Red-List (2021). Seventeen (17) nationally protected bird species are expected to be present in
the LAA, of which 12 were observed during the survey campaigns. Only one species (c. Kikuyu White-eye Zosterops
kikuyuensis) observed in the study site is entirely endemic to Kenya. However, ten species endemic to East Africa were
observed, including three species endemic to the Serengeti Plains and Kenyan Highlands Endemic Bird Area. The
prevalence of the majority of observed endemic species was higher in forest habitat. Five Important Bird Areas (IBA) are
relevant to the project due to their close proximity to the Highway, and represent important habitat for birds. Lake
Elmenteita is of particular interest as it supports thousands to millions of foraging waterbirds, especially flamingos, and is
also an important "staging" or "fuelling" site for passing Palearctic wader species. The Manguo pond and Marula Estate
floodplains were also identified as areas of special interest for birds.

In terms of amphibians and reptiles, a total of 28 reptile species and 15 amphibian species were identified during the
surveys conducted in the LAA (see section 6.3.5). Two reptiles and three amphibians are listed as threatened or near-
threatened on the [UCN Red-List. Seven species who are not listed in the [TUCN Red-List are also protected by the
Wildlife Conservation and Management Act (WCMA, 2013) of the Kenya Wildlife Service.

Sixty-four (64) species of mammals were noted in the LAA. According to the [IUCN Red List, a total of one critically
endangered (Nubian Giraffe), two endangered, five vulnerable and four near-threatened mammal species were recorded
during the surveys (see section 6.3.6). Five nationally-protected mammal species listed have also been surveyed in the
LAA and are designated as endangered. The concentration of species and particularly ungulates can be observed in three
areas: the two conservation areas of Soysambu Conservancy and Marula Estates as well as on the plateau south of
Naivasha. These areas are also key habitat zones for many species listed on the IUCN Red List of Threatened Species.

Wildlife movement and ecological connectivity in the Project area were studied via two specific studies: a long-term camera
trap study and a habitat suitability and ecological connectivity modelling. These studies are available in Appendices 6-19
and 6-20, respectively, and a summary of results is presented in Chapter 6. These results were then used to guide the wildlife
crossings recommendations, which are discussed in the Biodiversity Management Plan.

Freshwater Ecology

A thorough freshwater ecology assessment was conducted (see section 6.3.7). Habitat types were characterized, and an
assessment of aquatic habitat integrity completed, indicating an overall Largely to Moderately Modified state along the
road alignment, with the riparian habitat integrity scoring considerably lower compared to that of the instream habitat.
Lake Elmentaita sites had the highest habitat integrity whereas Lake Naivasha sites had the poorest habitat integrity. A
macroinvertebrate habitat assessment concluded that sites assessed reflect Poor to Adequate habitat diversity for aquatic
macroinvertebrates, and a fish habitat assessment indicates that most freshwater systems have a good mix of habitat and
should in theory be able to support a natural community of fishes. Eleven (11) species of fish in five families were
sampled in the various habitat types during the 2021 surveys. Four species were exotic species, representing 36% of the
total fish community (Cyprinus carpio, Gambusia affinis, Poecilia reticulata, and Oncorhynchus mykiss), which include
habitat modifying and competitive predatory species which affect natural fish communities. Fish diversity was highest in
the Molo and Naivasha catchments, however, it was still low overall. The fish communities were mostly dominated by 1
species in high numbers. Fish species richness was generally low across all catchments regardless of the season. Fish
species richness was generally low across all catchments regardless of the season, but on average the Molo catchment
showed the highest species richness in terms of fish. Interestingly, the headwater sites of the Molo catchment produced
no species of fish despite good habitat availability and hydrology. All species of fish sampled in this survey are of least
concern (LC) according to the [UCN Red List and relatively widely distributed. The Clarias and Enteromius species are
freshwater migrants, however, these are widely distributed and common in the greater study area. None of the surveyed
species are nationally listed as threatened or protected.
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Biodiversity Sensitivity

A Standardized biodiversity sensitivity analysis was performed which allowed to develop a map of the biodiversity sensitivity
at the Project landscape scale (see section 6.3.8). Sensitivity analyses are typically used to spatially represent the potential
conflict zones between humans and biodiversity. Results show the LAA area had a generally low sensitivity for biodiversity
with 42% of the area classified in that sensitivity class, while a further 21% was classified as very low sensitivity. The higher
sensitivity classes combined (classes 3, 4, and 5) totalled 37% of LAA. The landscape closer to the road is generally less
sensitive than the bigger landscape in consideration here.

Critical Habitats

A Critical Habitat Assessment (CHA) was completed following IFC PS6 standard of 2012 (IFC PS6, 2012) and guidance
notes of 2019 (IFC PS6, 2019) (see section 6.3.9). Based on this analysis, the following biodiversity features qualify as
critical habitat according to IFC PS 6:

— the Critically Endangered Nubian Giraffe (Giraffa camelopardalis Ssp camelopardalis);

— the Critically Endangered Riippell's Vulture (Gyps rueppelli);

— the Critically Endangered White backed Vulture (Gyps africanus);

— the Endangered Sharpe’s Longclaw (Macronyx sharpei);,

— High biodiversity sensitivity areas within the East to West/Plateau-Escarpment-Lowland landscape;

— Endangered ecosystems, Protected areas and Key Biodiversity Areas.

Potential interactions the Project may have with the critical habitat qualifying features have been analyzed and it was concluded
that, in most cases, the Project will have little to no impacts on the qualifying biodiversity features.

Ecosystem Services

Finally, an Ecosystem Services Analysis was carried out to identify ES provided within the Project’s RAA, and to
determine the Priority Ecosystem Services (PES) as prescribed in IFC’s PS6 (see section 6.3.10). The main ES provided
in the RAA are described in Table 6-50 of the ESIA, as well as the description of their use by local communities.

HUMAN ENVIRONMENT

Administrative and Socioeconomic Aspects

The human environment baseline description is based on primary and secondary sources (see section 6.4.1). Primary sources
were collected through social surveys undertaken from February 5 to March 11, 2021 and targeting six stakeholder groups
living or using the right of way (RoW) for livelihood activities: key informants and chiefs, livestock owners/caretakers,
households close to the RoW, shop owners/keepers located close to the RoW, street vendors with stalls in the RoW, and Maasai
pastoralists. A total of 258 persons completed the survey. This survey provided local-level information that was not available
from secondary sources. It did not address topics related to the resettlement program or the advancement of the compensation
and resettlement program as they are outside of the ESIA scope. Secondary sources were examined to complete the
socioeconomic portrait of the population concerned by the project. In addition, focus groups were conducted during the Public
Consultation Round 2 conducted from May 24% to June 7, 2021 in ten different locations. Each session included two groups,
one for community leaders and another with women, elders, youth and people living with disabilities representatives.

Counties directly impacted by the Project are: Nakuru, Nyandarua, and Kiambu. It should be noted that the right of way
runs parallel to the Baringo county for a few kilometers without formally infringing it.

The Project crosses rural and urbanized areas with widely varying population densities (see section 6.4.2). While large
conservancies are very scarcely populated, the rest of the rural and urban areas are generally densely occupied. A
majority of social survey respondents declared to belong to the Kikuyu ethnic group, and communities belonging to four
distinct Vulnerable and Marginalized Groups (VMGs) have been identified in the Project area. Among them, some
Maasai communities will be directly affected by the Project while the Ogiek, Turkana, and Samburu communities in the
area will not be affected.
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It is estimated that 36% of the Kenyans live below the national overall poverty line, with higher poverty rates in rural areas. Data
from the ESIA social survey tends to confirm this as a vast majority of respondent households report experiencing financial
difficulties. Education levels in the vicinity of the Project are also considered good, with approximately 60% of respondents
having attended high school or a higher level. A proportion of 92% of respondents indicated that they could read.

The presence of the existing A8 and A8 South highways have stimulated growth and development in the Project area, allowed
people to develop local skills and labour, improved communities’ quality of life, and facilitated the flow and access to goods
and services. On one hand, the highways also contribute to local livelihoods by offering an outlet to sell products along the road
or pasture for livestock (see section 6.4.3 to 6.4.5). On the other hand, highways are also leading to nuisance and safety risks for
communities. Many locations along the Project alignment are currently recognized as “accident black spots” by the National
Transport and Safety Authority, and even more have been identified by local communities during consultations. Pedestrians
regularly use existing cattle underpasses, vehicle underpasses, and box culverts along the road when available. Conversely,
where safe crossing locations are unavailable or are not near key sites (i.e. shopping centres, bus stops, etc.), pedestrians will
cross the highways at non-designated crossing locations, in many cases at risk of serious injury or death. More than 98% of
participants to the ESIA social survey indicated that they currently cross the road without using specific infrastructure or
crossing.

Livelihood

Livestock owners and pastoralists also use the land adjacent to the highway for grazing on both sides of the road for most
of the Project’s extent (see section 6.4.6). The ESIA social survey confirmed the risks posed by this practice, as 28% of
respondent livestock owners reported a loss of at least one animal due to vehicle collision.

People living along the highways have different livelihood strategies depending on their location. In rural areas,
livelihoods are mainly land-based. In peri-urban and urban settings, casual labour and business-based livelihoods are
more common. Diversified livelihoods are common. Nineteen per cent (19%) of household members near the highways
participating in the ESIA social survey indicated engaging in a secondary livelihood activity. The most common
livelihoods in the Project area are:

— agriculture and agroforestry (natural, plantation, and private forests);
— livestock rearing (dairy cattle, indigenous chicken, and sheep);
— Micro, Small, and Medium Enterprises (MSMEs);

— street vendors (moving and non-moving vendors will stalls, selling food, vegetables, or various goods).

Fisheries is a growing sector and efforts are made to promote this sector in the three counties crossed by the Project. The
industry sector is prominent in Kiambu and Nakuru counties. It counts various sub-sectors such as agro-processing and
manufacturing, mining, animal feed production companies, agricultural inputs, engineering works, and hotel industries.
Kiambu county has an industrial park, Tatu City, which is also considered as a special economic zone. Neither Nakuru or
Nyandarua counties have an industrial park, but their respective governments put efforts to develop their sectors.
Nyandarua county does not count any large-scale industry related to manufacturing or processing, although it benefits
from a great potential. Benefiting from the A8 and A8 South roads, the transportation sector activities concern the long-
distance carriage of goods. An important number of trucks is travelling on the extensive journey from Mombasa
westwards to Uganda, South Sudan, Rwanda, and the Democratic Republic of Congo. Finally, tourism is also an
important economic sector especially in Nakuru county.

Indigenous Peoples Considerations

Communities belonging to four distinct VMGs or “Indigenous Peoples” according to IFC PS 7 have been identified in
the Project area (see section 6.4.8). Some Maasai communities will be directly affected by the Project while the Ogiek,
Turkana, and Samburu will not. An overview of the culture, livelihoods, knowledge, and practices of the Maasai living in
communities directly affected by the Project is presented, focusing on how they might be impacted. As the Project will
impact lands and natural resources subject to traditional ownership or under customary use, a process to ensure the FPIC
of the affected Maasai has been implemented. Information on the Ogiek, Turkana, and Samburu peoples is also provided.
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STAKEHOLDER CONSULTATIONS (CHAPTER 7)

The ESIA-Stakeholder Engagement Plan (SEP) developed for the Project aims to create and sustain, through various
Project development phases, a constructive and collaborative relationship with local authorities, organizations, and
communities that are likely to be directly or indirectly affected by the Project (see section 7.2 and 7.3). Its activities
included a series of baseline-oriented meetings with targeted actors, social surveys, specific technical meetings (including
workshops) with administrators and selected key stakeholders and three rounds of public consultation. Stakeholders were
involved at each phase of the ESIA development, and a social and gender inclusion approach was adopted. Separate
activities were organized for VMGs to ensure adequate implementation of the Free, Prior and Informed Consent (FPIC)
process.

A first consultation round presented the Project and the ESIA process to key authorities and informants (see section
7.4.2). Courtesy visits and subcounty community meetings were organized and conducted during which key issues
related to the Project and its study area were discussed. Concerns, expectations, and grievance process were also
addressed. Information was given to authorities regarding upcoming social surveys and their authorisation to proceed was
secured. A total of 25 meetings was completed. Consultations were done by two distinct teams: a group for the sub-
county community meetings and a group for the VMG meetings with both Maasai and Ogiek communities.

A second round of consultation presented the Project’s progress since the first round, the proposed detailed design for
each subcounty crossed by the Project, and identified potential environmental and social impacts generated (see section
7.4.3). A total of 28 meetings was realized. The objectives were for the stakeholders to identify the potential impacts of
the Project and to give their views on the detailed design. Consultations were done by three teams: a group for the sub-
county community meetings, a group for the VMG meetings and a group for the specific design technical meetings.

The subcounty community meetings were divided in two parts: 1) plenary sessions, during which a presentation was
made to all participants followed by a question-and-answer period; and 2) focus groups where participants were
subdivided in sub-groups (community leaders and vulnerable groups representatives) to examine the Project design in
detail, spatially identify sensitive elements of the territory under study, make specific requests and Project design
suggestions to facilitate its insertion in the receiving environment and communicate information on their communities
and on the groups they represented. A significant number of suggestions were collected regarding location of pedestrian
crossings, service lanes, truck lay-byes, bus bays, drainage, etc. During the second round, in addition to communicating
information on the project’s progress, the meetings with the VMG included a specific dialogue to determine whether the
Project will generate impact to their community as well as the conditions under which they would grant their FPIC to the
Project.

The Project design was indeed adapted to the concerns raised during the first two rounds of consultation. The main
concerns were about road crossings, drainage, bus/truck bays and service lanes. Safety concerns were also raised, either
in terms of lighting, for bicycle and motorcycle road and access, or for pedestrian. Stakeholders also mentioned the
importance to respect the environment and to restore the landscape once the construction is complete. An exhaustive list
of the concerns and expectations raised during the consultations is provided in the Chapter 7 of the ESIA.

Lastly, a third round of consultation aimed to present the revised design of the Project, with a focus on modifications
made to integrate the comments gathered on the design during the previous two rounds to validate them with
stakeholders (see section 7.4.4). The presentation also considered the main results of the ESIA, more specifically impacts
identification and proposed mitigation measures. Next steps of ESIA completion and Project construction were also
broadly presented.

As per the second round, three types of activities were performed: meetings with subcounty communities, dialogue with
VMG and additional design-oriented technical meetings with county committees and selected key stakeholders. An
approximate number of 20 meetings was held. The format chosen consisted of a PPT presentation followed by a Q&A
question period. Meetings with the VMG were however different as the focus was brought on completing the information
required to progress on the FPIC process and to initiate the negotiations to obtain an appropriate consent from the VMG
for the project, in line with the IFC PS7 (see sections 7.4.2.1, 7.4.3.1 and 7.4.4.1). This specific process is on-going. All
stakeholders welcomed and supported the project, expressed their gratitude for the participatory process; acknowledged
the integration of their inputs, and were looking forward for the implementation.
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IMPACT ASSESSMENT (CHAPTER 8)

Project impacts have been assessed based on the methodology presented in Chapter 5. Pre-mitigation and residual (post-
mitigation) impacts on valued environmental components were analyzed, according to the following parameters:

— intensity of the impact indicates the degree to which the VEC will be disturbed (combination of apprehended impact
and sensitivity/vulnerability);

— geographic extent of the impact refers to the spatial area of influence affected;
— duration of the impact refers to the period during which the impacts will be felt;

— magnitude of the impact reflects the overall degree of disturbance considering the intensity, the geographical extent,
and the duration.

IMPACT ASSESSMENT

Table 2 summarises the impact assessment for each valued component of the Project. All mitigation measures are
presented within the various sections assessing the impact of a specific VEC (see sections 8.1 to 8.3). The residual impact
magnitude is indicated for the Pre-construction/Construction Phase and the Operation Phase. It should be noted that no
impact has been assessed as having major significance after mitigation.

SOCIAL ACCEPTABILITY

Globally, the Project has a positive reception among the host communities (see section 8.4). The Project is seen as an
opportunity to ease the road traffic and to improve safety. Despite the overall positive feedback toward the Project,
concerns have been raised during Consultations (Round 1 to 3) and have been taken into consideration through design
modifications and development of specific mitigation measures.

CUMULATIVE IMPACTS

A cumulative impacts assessment was performed as part of the ESIA, to assess the result of the combination, or even the
synergic effect, of the Project with various other past, present, or future projects (see section 8.5). Such effects were
examined for selected VECs (water resources/aquatic habitat, soils, nuisances, terrestrial habitats and fauna, physical
well-being and community relations & social justice) considering an area that corresponds to a 5-km zone around the
Project and a time period covering two years in the past and five years in the future. Various past, ongoing, and
upcoming projects potentially generating impacts that could be cumulative with those of the Project were therefore
identified during consultations and discussions with local authorities. Twelve such projects were identified, and their
potential impacts on VECs were briefly assessed. Potential for cumulative impacts was then established by considering
simultaneous existence of the Nairobi-Mau Summit Project and the severity of its own impacts on the said VECs,
revealing cumulative effects with magnitudes expected to remain either minor or moderate.
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Table 2 Overview of Impact Assessment Results

Valued Component Source of Impacts Potential Impacts
Residual Impact Residual Impact
Magnitude Magnitude
(Pre-Construction and |(Operation Phase)
Construction Phase)
Atmospheric Environment — Ambient Air | Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Release of dust and atmospheric contaminants locally.
Quality Use of borrow pits and quarries, Structural Works, Base layer and pavement work, Presence and use of Minor Minor
Highway, Operation and routine maintenance and Heavy maintenance and rehabilitation.
Atmospheric Environment — Contribution to National GHG emissions.
GHG Emissions Minor Positive
Noise / Vibration Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Local increase of noise and/or vibration locally during construction and operation
Use of borrow pits and quarries, Structural Works, Presence and use of Highway and Heavy activities. Moderate Moderate
maintenance and rehabilitation.
Water Resources — Hydrology Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Temporary obstruction of surface water flow during construction and maintenance
Use of borrow pits and quarries, Drainage and stormwater management, Structural work, Waste and activities. q q
. . ; . . Minor Minor
hazardous material management, Presence and use of Highway, Operation and routine maintenance and
Heavy maintenance and rehabilitation.
Water Resources — Surface Water Quality | Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Potential introduction of contaminant (suspended solids and others) in the local
Use of borrow pits and quarries, Drainage and stormwater management, Structural work, Waste and watercourses and wetlands during construction and operation activities. q
h . . ; . . Moderate Minor
azardous material management, Presence and use of Highway, Operation and routine maintenance and
Heavy maintenance and rehabilitation.
Water Resources — Groundwater quality Implementation of temporary construction facilities, Site preparation, Use of borrow pits and quarries, |Potential contamination of groundwater through accidental spills and leaks during
Waste and hazardous material management, Presence and use of Highway, Operation and routine construction activities. Moderate Minor
maintenance and Heavy maintenance and rehabilitation.
Water Resources — Groundwater quantity Extraction of groundwater for construction and operation requirements.
Moderate Minor
Soil and Sediment — Soil stability/erosion  |Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Initiation of soil erosion through construction activities (groundworks).
Use of borrow pits and quarries, Structural work, Road furniture work. Moderate N.A.
Soil and Sediment — Soil quality Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Contamination of surface soils through accidental leaks or spills of contaminants during
Base-layer and pavement work, Waste and hazardous material management, Presence and use of construction and maintenance activities. Minor Minor
Highway, Operation and routine maintenance and Heavy maintenance and rehabilitation.
Soil and Sediment — Sediment quality Implementation of temporary construction facilities, Site preparation, Drainage and stormwater Contamination of sediments through accidental leaks and spill of machinery used at the
management, Presence and use of Highway and Heavy maintenance and rehabilitation. level of watercourses during construction and maintenance activities. Minor Minor
Habitats and Flora Implementation of temporary construction facilities, Site preparation, Waste and hazardous material Loss of vegetation cover through site clearing and later through better access to
management and Presence and use of Highway. territory favouring an increase in land development. Also, the Project may favour the q q
; . . . . 2. . . Minor Minor
spreading of invasive species and alteration of local conditions that will alter vegetation
composition.
Birds Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Habitat loss, degradation or modification through construction work and presence of
Use of borrow pits and quarries, Presence of workers and influx of job seekers and Heavy maintenance |Highway. Increase in mortality from vehicle collisions. Behaviour disturbances because Minor Minor
and rehabilitation. of artificial lighting and noise generation.
Reptiles and Amphibians Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Habitat loss, degradation or modification through construction work and presence of
Use of borrow pits and quarries, Drainage and stormwater management, Structural work, Presence of ~ |Highway. Increase in mortality from vehicle collisions. Barrier effect caused by the Minor Moderate
workers and influx of job seekers and Presence and use of Highway. presence of the Highway.
Mammals — Small Mammals Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Habitat loss, degradation or modification through construction work and presence of
Use of borrow pits and quarries, Presence of workers and influx of job seekers and Presence and use of |Highway. Increase in mortality from vehicle collisions. Barrier effect caused by the Minor Moderate
Highway. presence of the Highway. Increased hunting because of an easier access to territory.
Mammals — Large Mammals Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Habitat degradation or modification through construction work and presence of
Presence of workers and influx of job seekers and Presence and use of Highway. highway. Increase in mortality from vehicle collisions. Barrier effect caused by the Minor Moderate
presence of the Highway. Increased hunting because of an easier access to territory.
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Valued Component

Source of Impacts

Potential Impacts

Residual Impact Residual Impact
Magnitude Magnitude
(Pre-Construction and |(Operation Phase)
Construction Phase)
Freshwater Ecology — Aquatic Habitat, Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Habitat degradation or modification through construction work and presence of
Macroinvertebrates and Fish Drainage and stormwater management, Structural work, Waste and hazardous material management, highway. Limitation to fish movements. Mortality of fish and macroinvertebrates. Moderate Minor
Presence and use of Highway and Heavy maintenance and rehabilitation. Increase fishing because of workers’ presence and better access to territory.
Ecosystem Services — Traditional medicine |(Implementation of temporary construction facilities, Site preparation, Waste and hazardous material Loss of vegetation cover and forested areas. Increase pressure due to better access of
management and Presence and use of Highway. territory. Minor Minor
Land Development, Use and Occupation Land acquisition, Resettlement and compensation and Use of borrow pits and quarries. Temporary or permanent loss of land due to space needed for construction activities
and the presence of some of the infrastructures of the Highway. Minor N.A.

Potential loss of economic activities for the same reasons.

Community Well-being — Health and Safety

Implementation of temporary construction facilities, Transportation and circulation, Site preparation,
Use of borrow pits and quarries, Drainage and stormwater management, Structural work, Base layer and
pavement work, Road furniture work, Waste and hazardous materials management, Presence of workers
and influx of job seekers, Presence and use of Highway, Operation and routine maintenance and Heavy
maintenance and rehabilitation.

Increased risk of injury and health problems for construction workers. Health problems
caused by dust and contamination. Safety risk for pedestrians, risk of wildlife-vehicle
collisions, and more frequent and severe traffic accidents. Increased prevalence of
malaria and dengue and of communicable diseases including STIs and HIV/AIDS.
Increased crime in surrounding communities.

Minor to moderate

Minor to moderate

Community Well-being — Other

Implementation of temporary construction facilities, Transportation and circulation, Site preparation,
Use of borrow pits and quarries, Drainage and stormwater management, Structural work, Base layer and
pavement work, Road furniture work, Waste and hazardous materials management, Purchase of
materials, goods and services, Presence of workers and influx of job seekers, Presence and use of
Highway, Operation and routine maintenance and Heavy maintenance and rehabilitation

Impacts on livelihoods, gender aspects, Indigenous Peoples, and labour conditions as
detailed in the Table below. Nuisances (noise, smell, dust, vibrations, and lights).
Limitation of pedestrian and livestock movement. Effect on mobility because of traffic
diversion and slowing down. Degradation of community relations and cohesion due to
land use and compensation disputes, tensions and conflicts over the awarding of jobs
and contracts, increased inequities that risk further marginalizing vulnerable groups,
and inadequate communication with communities and stakeholders. Increased pressure
on local natural resources and services.

Minor to moderate

Minor to moderate

Living Conditions, Social Amenities and

Land acquisition, Resettlement and compensation, Drainage and stormwater management, Presence and

Potential influence on local housing market because of the announcement of the

Community Assets — Living Conditions use of Highway, Operation and routine maintenance and Heavy maintenance and rehabilitation. Highway. Moderate Moderate
Living Conditions, Social Amenities and Reduced access to informal roads due to construction activities and during heavy
Community Assets — Social Amenities and maintenance of Highway. Minor Minor
Community Assets
Livelihood Strategies and Economic Land acquisition, Resettlement and compensation, Implementation of temporary construction facilities, |Reduction of agricultural production by the generation of dust, particles and pollution
Activities — Land-Based Livelihood Transportation and circulation, Site preparation, Use of borrow pits and quarries, Drainage and and by the loss of land. Effect on supply and produced goods circulation because of Moderate Minor
Activities stormwater management, Structural work, Base layer and pavement work, Road furniture work, Waste |traffic diversion and slowing down.
T ) . and hazardous materials management, Purchase of materials, goods and services, Presence of workers . . . .
LlV?ll.h.OOd Strategies and Economlc. and influx of job seekers, Presence and use of Highway, Operation and routine maintenance and Heavy Effegt on supply and producgd goods circulation because of traffic diversion and ;
Acthlths - Self-Employed and Business | .o o nce and rehabilitation. slowing down. Temporary displacement of street vendors. Moderate Minor
Based Livelihood
Livelihood Strategies and Economic See impacts on freshwater ecology above. Effect on supply and produced goods
Activities — Fisheries (water-based circulation because of traffic diversion and slowing down. Increased pressure on the Moderate Minor to Moderate
livelihood) resource because of population influx.
Livelihood Strategies and Economic Land acquisition, Resettlement and compensation, Implementation of temporary construction facilities, |Effect on supply and produced goods circulation because of traffic diversion and
Activities — Industry (Large-Scale Transportation and circulation, Site preparation, Use of borrow pits and quarries, Drainage and slowing down. Moderate Minor
Economic Activities) stormwater management, Structural work, Base layer and pavement work, Road furniture work, Waste
L . . and hazardous materials management, Purchase of materials, goods and services, Presence of workers : .
lee.:h.h.ood Strategies and Economic and influx of job seekers, Presence and use of Highway, Operation and routine maintenance and Heavy E.ffect.on transport .of goods along the Trans-African Highway because of traffic .
Activities — Transport Sector maintenance and rehabilitation. diversion and slowing down. Moderate Minor
Livelihood Strategies and Economic Potential loss of ecological components that form part of the attraction for tourists.
Activities — Tourism and Recreational Effect on transport efficiency of tourists because of traffic diversion and slower pace. Moderate Minor
Activities
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Valued Component

Source of Impacts

Potential Impacts

Residual Impact

Residual Impact

Magnitude Magnitude
(Pre-Construction and |(Operation Phase)
Construction Phase)
Labour Conditions Implementation of temporary construction facilities, Transportation and circulation, Site preparation, Increased risk of injuries and physical and mental illnesses, risk of abuse by contractors
Use of borrow pits and quarries, Drainage and stormwater management, Structural work, Base layer and |hiring underage workers (child labour, violation of workers’ rights, worker insecurity,
pavement work, Road furniture work, Waste and hazardous materials management, Purchase of fatigue and stress generating conflict at the household and community levels and Vil i

materials, goods and services, Presence of workers and influx of job seekers, Operation and routine
maintenance and Heavy maintenance and rehabilitation.

potentially act as a trigger for social problems such as drug and alcohol abuse and GBV
influx of workers and job seekers may negatively affect the social acceptability of the
Project.

Vulnerable and Marginalized Groups
(VMGs)

Implementation of temporary construction facilities, Transportation and circulation, Site preparation,
Use of borrow pits and quarries, Drainage and stormwater management, Structural work, Base layer and
pavement work, Purchase of materials, goods and services, Presence of workers and influx of job
seekers, Presence and use of Highway, Operation and routine maintenance and Heavy maintenance and
rehabilitation.

Limitation of movement for community member and of access to roadside for selling
goods. Potential indirect impact on urban sprawl and land speculation, creating
additional pressure on indigenous land. Increased risk of STIs and GBV due to
presence of workers.

Minor to moderate

Minor to moderate

Gender Aspects Land acquisition, Resettlement and compensation, Purchase of materials, goods and services, Presence |Inadequate distribution of dues following land or goods acquisition. Risk of Gender
of workers and influx of job seekers and Operation and routine maintenance. based violence, increase abandonment of wives and of prevalence of sexually Moderate Minor

transmitted infections because of population influx.

Public Infrastructure and Services — Roads |Land acquisition, Resettlement and compensation, Implementation of temporary construction facilities, |Potential degradation of public roads due to increase in heavy truck movement and :
Site preparation, Drainage and stormwater management, Presence and use of Highway, Operation and  |diversion of traffic to secondary roads. Moderate Minor
routine maintenance and Heavy maintenance and rehabilitation.

Public Infrastructure and Services — Potential temporary interruption of train circulation to allow some specific construction ;

Railway activities associated with the crossing structures. Minor N.A

Public Infrastructure and Services — Displacement or reconnection of some local distribution line for construction work ;

Electricity and Telecommunication purposes may cause some temporary interruption. Minor N.A.

Public Infrastructure and Services — Potential damages and service interruption to underground pipelines crossing the

Underground Utilities A8 Highway. Moderate N.A.

Archaeology and Cultural Heritage Site preparation and Use of borrow pits and quarries. Possibility of destroying undiscovered artefact during the soil movement works ;

associated with construction and operation activities. Minor N.A.

Visual Environment Transport and circulation, Use of borrow pits and quarries, Structural work, Presence and use of Reduction of visual fields quality with the presence of the construction activities and

Highway and Operation and routine maintenance. the presence of new elevated infrastructures (viaducts, overpasses, elevated structure in | Minor to moderate Moderate

Nakuru City).
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CLIMATE CHANGE RISK ASSESSMENT (CHAPTER 9)

A Climate Change Resilience Assessment was performed in accordance with the methods and requirements of
the ISO 31000 standards, using the best available climate projections and historical weather data to assess the
Project’s vulnerability to changes in climate and extreme weather for the construction, operation, and
maintenance life of the assets (see section 9.3). Risks were identified and evaluated based on the likelihood of
the risk occurring, the consequence should the risk occur, and the planned control measures (see section 9.4).

The vulnerability assessment showed that 20 potential impacts are likely to occur during the life span of the
Project. These impacts are mostly related to heat waves, extreme precipitation, pluvial flooding, landslides, high
winds, and drought conditions. Among these impacts, 19 of them are considered to represent a moderate, high,
or very high risk for the infrastructure project. Detailed analysis is provided in the Chapter 9 of the ESIA (see
section 9.4). Control measures were suggested to ensure a sufficient level of resilience (see section 9.4.3).

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (CHAPTER 10)

The ESMP summarizes important information that will be required for the preparation of the ESMS and ESMP
for construction and operation phases of the Project. It includes a summary of the impacts and mitigation
measures detailed in Chapter 8 (see section 10.2), an overview of the Projects governance structure at the global
project level as well as for the construction and operation phases (see section 10.3) and an indication of the
proposed content of the ESMS and list of management plan to be developed and implemented for the Project
(see section 10.4.1 and 10.4.2). Finally, it details the monitoring and follow-up requirements for the Project
which are respectively associated with the activities to be conducted to ensure implementation of all mitigation
measures during construction and their short to long-term effectiveness during operation (see section 10.5).

E&S monitoring is based on site inspections, verification of the effectiveness of mitigation measures as well as
reviews and updates, as required, based on observations and potential changes in construction or operation
activities. The main E&S monitoring measures to be applied during the construction phase are listed fore each
VECs in Table 10-1 of the ESIA. Those monitoring obligations are meant to correlate with the Project impacts
and mitigation measures.

Environmental follow-up will be carried out by the Project operator and will take place in the operation phase.
The proposed approach aims to monitor the progress of some Project-affected components and to validate the
accuracy of the impact assessment. Follow-up programmes are recommended in relation to the following
aspects:

— noise;

— surface water and freshwater habitat quality;

— soil stability;

— natural and critical natural habitat loss;

— success of revegetation and compensatory plantation;
— invasive alien flora species;

— use of wildlife crossings by terrestrial fauna;

— population outcomes for wildlife populations;

— roadkill monitoring;

— use and efficiency of pedestrian and cattle crossings;
— VMG’s satisfaction and FPIC agreement results, and

— climate change resilience.
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RIFT VALLEY HIGHWAY COMMITMENT TOWARD SOCIAL ACCEPTABILITY

In terms of social acceptability, RVH has demonstrated its willingness to adapt the Project to the needs
identified by the stakeholders. They have considered numerous requests regarding the Project Design. The main
requests that have been addressed are listed below:

— Accident black spot: This concern was raised during Consultations since it represents a safety hazard. The
enlargement of the highway (4-lane highway) should substantially reduce black spot areas. RVH also
commits to enhance safety, and the necessary adjustment will be made to the Project Design to minimize
the risks;

— Bus bays: Almost all requests have been accepted. Suggestions were made to add more bus bays or moving
already designed ones to more suitable locations for local populations;

— Climbing lane: Three of five requests have been approved. Another one is under review;

— Diversions during construction: A traffic management plan will be implemented to ensure traffic fluency
and safety;

— Flooding: All culvert’s dimension and design will be reviewed and replaced where needed. A follow-up
will be carried out on identified flooding areas to confirm efficiency of existing and new structures;

— Foot over bridge (FOB): There are approximately 30 requests that have been approved. They concern the
addition of new FOB or displacement of those already designed to more suitable locations for local
populations, especially in sensitive areas (schools, markets and black spots areas);

— Interchanges: Most of the requests were already satisfied with the current Project Design. Five requests are
under review for additional interchanges or relocation of proposed ones;

— Lighting: Lighting is designed according to the applicable regulation and is to be supplied in urban areas.
However, existing lights that will be removed during the construction phase will be replaced even if they
were not in urban areas. Additional lighting will be installed, following the requests received and accepted.
Finally, some requests were about safety issues and the new facilities will greatly improve safety;

— Equipment accessible to people with disabilities: Mostly all crossing infrastructures will be accessible for
people living with disabilities;

— Pedestrian underpass and Cattle underpass: the majority of requests have been approved, and some
additional infrastructure will be made. There are also displacements that will be realised, following the
requests received;

— Service lanes: Additional service lanes will be added responding to six requests deemed relevant;

— Truck bays: Eleven requests were accepted. They concerned additional truck bays or displacement of those
already planned,;

— U-Turns: Three of the six requests were accepted. The others concerned facilities that are already planned
in a short distance from the initial request;

—  Wildlife crossing: Specialists have established wildlife crossing points. Their recommendations have been
submitted to the Project designers and final numbers and characteristics will be presented in the biodiversity
action plan.

This brief summary of concerns and expectations gives an overview of the critical aspects to take into
consideration to assure that social acceptability remains among the host communities. It is mandatory to keep
expectations realistic towards the Project by defining what can be done or not with stakeholders. Stakeholders
clearly stated that they want to be actively involved in the Project design and implementation. There is no strict
opposition against the Project, but they would like the Project to respond to their needs and interests. A
transparent and continuous communication with stakeholders and host communities should provide social
acceptability or at least, social acceptance.
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As previously presented in sections 8.1, 8.2 and 8.3, the recommended mitigation measures aim to minimize the
impacts of the Project. Through the measures of RVH commitment, this will respond mostly to the concerns of
the host communities. Moreover, dialogue is maintained with stakeholders, which was identified as a key
element by them for the Project realisation. Thus, RVH remains apprised of the needs or concerns expressed by
the host communities.

Finally, during the third round of consultation, changes made to the design to integrate stakeholders’ concerns,
and main proposed mitigation measures were presented to all stakeholders. This was conducted in a
participative way, including all stakeholders from various sub counties concerned with the Project. It resulted in
a strong feeling of belonging and acceptability for stakeholders. Most comments expressed during the third
round acknowledged the participative work done during the ESIA and welcomed the Project. Details from the
consultative activities can be found in Chapter 7 and appendix 7.

8.5 CUMULATIVE IMPACTS

8.5.1 POTENTIAL CUMULATIVE EFFECTS ON VALUED ENVIRONMENTAL
AND SOCIAL COMPONENTS

Cumulative impacts are the result of a combination, or even the synergic effect of various past, present or future
projects. The evaluation of cumulative impacts first requires that a list of Valued Environmental Components
(VECS) be established from the global list of environmental components identified for the impact assessment
(see table 5-1). The selection of the VECs was based on their biophysical and/or socioeconomic importance and
their capacity to generate cumulative negative effects with other projects in the areas crossed by the proposed
Project. A total of 7 VECs have been selected for the current assessment. They are listed below with the
indicative aspects that will be considered for the evaluation of cumulative aspects:

—  Water resources / Aquatic Habitat. Indicative aspects: surface water quality, groundwater quality and
quantity;

— Soils. Indicative aspect: Stability and erosion;

— Nuisances (air quality, noise and vibration). Indicative aspects: increase noise/vibration levels and alteration
to local air quality (dust and particulate emissions);

— Terrestrial habitat. Indicative aspects: loss of terrestrial habitat through project construction increase
accessibility to land and induced local land use changes;

— Terrestrial fauna (birds, reptiles and amphibians, mammals). Indicative aspects: potential interaction
causing injuries or death and movement limitations;

— Physical well-being. Indicative aspects: land tenure, housing conditions, livelihood and economic aspects,
mobility, and health and safety (road users, local communities, and workers;

— Community relations and social justice. Indicative aspects: gender aspects, vulnerable and marginalized
groups (VMGs), and community tensions and conflicts (equitable distribution of benefits).

The cumulative impact assessment also requires that a realistic area and time period be established within which
past, present and future projects are identified. The area considered correspond to a 5 km zone around the
project. As for the time period, an extent of two years in the past and five years in the future was retained to
match the project’s construction period.

The various past, ongoing and upcoming projects potentially generating impacts that could be cumulative with
those of the Project, were identified during the public consultation sessions, discussion with local authorities and
consultation of Counties and main governmental agencies. They include:
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— For Nakuru County:

= A potential of four toll stations to be inserted at currently unknown locations of the A8 and A8 South
Highways. Although no official project schedule available, they are expected to be operational at the
same time as the Project itself;

= Menengai Geothermal Power Projects Phase 1 including the construction of three 35Mw power plants,
which will be under construction between 2021 and 2027;

= Construction of the Nakuru Airport to be completed between 2021 to 2022 in Lanet. The project is
realized on the site of an existing military airfield;

= Mai Mahiu-Suswa Road improvement project. No exact date of start or duration of project available.
ESIA was presented to NEMA in June 2020;

= Naivasha ICD-Longonot railway line project Standard Gauge railway project (24.35 km). Currently
under construction parallel to the west of the A8 South and scheduled to be completed in 2022;

= New Roadside Stations to be installed along the A8 and A8 South at five distinct locations within the
sections considered by the Project that is in Mai Maihiu, Naivasha, Kikopey, Salgaa and Mau Summit.
Exact location is only available for the Kikopey site (CH 89+050 to 89+400) and no project schedule is
available for none of the sites;

= New mall at the level of CH 51+100 along A8 Highway in southern Naivasha. Project started but
seems to be on hold and no schedule available;

= New shopping mall in Nakuru to the north-east of third roundabout (CH 126+400). No project
schedule available;

= New bus terminal in Nakuru along the north side of the first roundabout (CH 124+000 to 124+200). No
project schedule available;

= Kingdom City Development Project, at the level of the Soysambu Estate (CH 103+250 to 106+200).
No project schedule available;

= Karonga Market located in the Kuresoi North area at the level of A8 CH 173+150 to 173+200. No
project schedule available.

— For Kiambu County:

= One toll station to be inserted at a currently unknown location of the A8 South Highway. Although no
official project schedule available, they are expected to be operational at the same time as the Project
itself;

= Mau Road Project located some 4.5 km to the east of the A8 Highway. The project is under
construction and scheduled to be completed in 2022.

— For Nyandarua County:

= Magumu Ward Market and Logistic Center (Residential and Commercial) at CH 29+900 to 30+100).
No official construction schedule available.

All the projects with no official schedule available were kept for cumulative impact assessment as they are
located adjacent or very near the Project’s right-of-way. As the Project unfolds, an effort will be made to
maintain contact with the various potentially cumulative projects for which only high-level information was
available at the time of completing this ESIA. The objective is to update information and cumulative impact
assessment to adjust mitigation measures required in collaboration with the other projects’ instigators. A full
cumulative impact assessment will be produced as a SLIP document prior to construction, which will include
consideration of known additional interconnecting roads projects.

In addition, it must be noted that cumulative impacts associated with the opening of new quarries and borrow
sites required for the Project will be considered in the specific environmental assessment to be completed for the
obtention of permits as made mandatory by the Kenyan legislation.
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Table 8-136

Past, Present and Future Project/Infrastructure that May Have a Potential Effect on VECs

Potentially Affected VEC Components

Logistic Center

habitat effects

and mobility of local
population

Project/ Infrastructure Community
Water Resources/ Soils Nuisances Terrestrial Habitat | Terrestrial fauna | Physical Well-being | Relations & Social
Agquatic Habitat Justice
Toll Stations None None source of nuisance | Potential terrestrial None None Gender and VMGs
habitat effects
Menengai Geothermal groundwater soil stability and None Potential terrestrial | Potential effects on None None
Project erosion habitat effects terrestrial fauna
Nakuru Airport surface and None source of nuisances None Potential effects on | safety and security of None
groundwater terrestrial fauna local population
Mai Mahiu-Suswa Road surface and soil stability and source of nuisances | Potential terrestrial | Potential effects on | safety and security, | gender and VMGs.
groundwater erosion habitat effects terrestrial fauna mobility, livelihood
Naivasha ICD-Longonot surface and soil stability and source of nuisances | Potential terrestrial | Potential effects on | safety and security, | gender and VMGs.
railway line groundwater erosion habitat effects terrestrial fauna mobility, livelihood
New Roadside Stations, Mai groundwater None source of nuisances | Potential terrestrial | Potential effects on | safety and security, None
Maihu, Naivasha, Kikopey, habitat effects terrestrial fauna mobility, livelihood
Salgaa and Mau Summit
New mall, Naivasha None None source of nuisances None None safety and security of None
(CH 51+100) local population
New Shopping Mall, Nakuru None None source of nuisances None None safety and security of None
(CH 126+400) local population
New bus Terminal, Nakuru None None source of nuisances None None safety and security of None
local population
Kingdom City surface and soil stability and source of nuisances | Potential terrestrial | Potential effects on None None
groundwater erosion habitat effects terrestrial fauna
Karonga Market None None source of nuisances None None safety and security of None
(CH 173+150 to 173+200) local population
Mau Road Potential effect on soil stability and source of nuisances | Potential terrestrial | Potential effects on | safety and security, None
surface and erosion habitat effects terrestrial fauna mobility and
groundwater livelihood
Magumu Market and None None source of nuisances | Potential terrestrial None safety and security None
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8.5.2 EVALUATION OF CUMULATIVE EFFECTS ON VECS

Evaluation of cumulative effects takes into consideration the potential impacts that could be generated by the
Nairobi-Nakuru-Mau Summit Highway Project and adds those generated by identified past, existing and future
projects. This evaluation will be realized through the analysis of the various projects’ effects on each of the
VECs.

85.2.1 WATER RESOURCES / AQUATIC HABITAT
Potential impacts of the Nairobi-Nakuru-Mau Summit Highway Project on these VECs are defined by:

— Transport of exposed or disturbed soils towards water courses during rain events;

— Accidental spills and leaks from machinery and vehicle operations or associated with inadequate
management of hazardous products and wastes;

— Contamination risk through excavation site exposing groundwater;

— Groundwater extraction for construction and operation requirements.

With the design principles applied and the implementation of the proposed mitigation measures, the resulting
residual impacts were evaluated to be moderate to minor.

The various identified projects will affect these VECs as follows:

— The Menengai Geothermal project will essentially affect local groundwater quantity as it will require water
intakes for its construction and operation. There are no watercourses which are crossed by the Highway
Project that could be affected by the Menengai project;

— All other projects potentially affecting these VECs will have similar effects as with the Highway project,
that is: risk of loose soil and contaminant transport towards surface water, potential contamination of
groundwater through excavation activities and groundwater extraction for construction and operation
activities. For surface water potential effects, only the Kingdom City project crosses a watercourse and is
also traversed by the Highway Project. Also, the Mau Mau road project is not located in the same drainage
basins as the Highway Project, thus not affecting the same groundwater sources.

Considering that:
— Past, present and future projects are either currently in construction (not in operation) (Menengai

geothermal, Mau Mau Road, Naivasha-Longonot railway and Nakuru airport) or to be initiated at an
undisclosed date (Mai Mahiu-Suswa Road, Roadside Stations and Kingdom Center);

— These project activities are expected to have similar moderate to minor impacts on these VECs.
Some cumulative effect may be anticipated.

However, with the application of the standard and specific mitigation measures presented in section 8.1, the
overall residual cumulative impact should remain moderate to minor.
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8.5.2.2 SOILS

Potential impacts of the Nairobi-Nakuru-Mau Summit Highway Project on this VEC are essentially associated
with pre-construction and construction activities and are defined by:

—  Affecting soil stability in steep areas during land clearing, soil movements and quarry operations which
could generate or accentuate existing erosion.

With the design principles applied and the implementation of the proposed mitigation measures, the resulting
residual impacts were evaluated to be moderate to minor.

The various identified projects will affect this VEC as follows:

— The Menengai Project is located in an area with a steep slope (Menengai Crater area) and could generate
soil instability and erosion. However, this project site is not located close to the Highway project;

— The Naivasha-Longonot railway project is located on fairly flat land. However, it is constructed on an
elevated embankment which could be destabilized and generate erosion;

— The Maai Mahiu-Suswa Road project and the Kingdom City project are also located on relatively flat land
but may imply work near watercourse crossings thus potentially affecting the slopes of their embankments;

— For the Mau Mau Road project, it is located in steep and mountainous areas, thus may cause soil instability
and erosion. However, the location is very far from the Highway Project and will most likely not generate
cumulative impacts to interrelated slopes.

Considering that:

— Project potentially affecting existing slopes are not located near the Highway Projects (Menengai and Mau
Mau projects);

— The Highway project is not likely to create soil instability or erosion in its section parallel to the Naivasha-
Longonot railway project;

— The Mai Mahiu-Suswa Road project is not likely to affect the same watercourse crossings as that of the
Highway Projects, and

— The Kingdom City watercourse, the embankment of which could be destabilized by construction activities
could also be affected by the Highway Project.

Some cumulative effects could be anticipated but essentially with the Kingdom City project. However, no
project schedule is currently available for the Kingdom City project which makes it difficult to confirm effective
cumulative effects. Nonetheless, if both schedules eventually combine, it is believed that with the application of
the standard measures presented in section 8.1 overall cumulative effect would be no greater than moderate.

8.5.2.3 NUISANCES

The nuisances VEC includes effects on noise as well as on air quality. Potential impacts of the proposed
Highway Project on these VECs are defined by:

— Increasing temporarily noise levels, dust emissions and combustion gases emissions during the construction
phase;

— Increasing permanently, although moderate, noise levels in close proximity to the operational highways (A8
and A8 South).

WSP MERIDIAM S.A.S., VINCI CONSTRUCTION S.A.S., VINCI CONCESSIONS S.A.S.
WSP REF.: 201-10312-00 NAIROBI-NAKURU-MAU SUMMIT HIGHWAY PROJECT
8-146 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT



With the design principles applied and the implementation of the mitigation measures proposed for the project,
the resulting residual impact related to dust emissions was evaluated to be minor for both the construction and
operation phases. For noise generation, the resulting residual impact was evaluated to be moderate for the
construction phase. Although noise levels will be moderate near the line, it will be present for the life of the
infrastructure.

The various identified projects will affect this VEC for the same reasons as for the Highway Project, that is:
temporary local noise and dust generation increase during construction activities and permanent noise increase
during operation but mainly for the Nakuru airport, the road projects, the railway project, the Roadside Stations
and the Bus Terminal of Nakuru.

Considering that:

— All projects considered will have a similar moderate effect on local air quality through dust and particle
generation during their construction activities;

— All projects should have minimal to no effect on local air quality (dust and particle generation) at operation
phases;

— The airport and linear projects will generate similar impact levels (moderate) for noise as with the Highway
Project during construction activities while the toll stations, markets, Roadside Stations, Bus terminal and
Kingdom City projects are expected to have a minor effect (as they are shorter in duration, more localized
and not necessarily close to sensitive receptors);

— The operation of the airport will be a significant source of noise and vibration for the surrounding land
occupants;

— Railway projects will generate elevated noise levels but only intermittently;

— Road projects, being smaller in size and with lesser speed limits, should generate lower noise impacts on
surrounding land occupants;

— Toll stations, markets, roadside Station, bus terminals and Kingdom City projects should not generate any
significant noise levels during their operation.

Cumulative effects for both air quality and noise are to be expected during construction activities with all the
identified projects except for the Mau Mau road project which is located too far from the Highway Project. Note
also that cumulative effects with the Mai Mahiu-Suswa road project will occur only for the construction
activities of the first kilometers of this project as work will gradually move away from the A8 South.
Considering the application of the standard and specific measures presented in section 8.1, it is expected that
overall residual cumulative effects will remain respectively minor and moderate for air quality and noise.

At the operation phase of the project, cumulative effects are to be expected essentially for noise and with the
Nakuru airport, the Mai Mahiu Road and Naivasha-Longonot Rail projects. All other projects are either too far
(Mau Road project) or will not generate significant noise levels at operation phase (toll stations, markets,
roadside station, bus terminal and Kingdom City projects). The expected cumulative effect between the
Highway project, the railway project and the Mai Mahiu-Suswa road project should be moderate to minor
because of the intermittent noise emission associated with the railway and the fact that the large part of the road
project is extending perpendicularly from the A8 South. As for the cumulative effect of the Highway project
with the Nakuru airport, construction activities of the airport should be completed by the time those of the
Highway will be realized in this area, thus the effects should be minor. However, during operation of both
infrastructure, there will be some cumulative effects between plane movements and road activities although both
already existed. Resulting cumulative effect is expected to be moderate in the area of the airport.
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8.5.24 TERRESTRIAL HABITAT

Potential impacts of the Nairobi-Nakuru-Mau Summit Highway Project on this VEC are essentially associated
with pre-construction and construction activities and are defined by:

— Loss of noncritical terrestrial habitat through development of the road project within the existing right-of-
way and implementation of temporary construction facilities and new borrow pits and quarries;

— Potential spread of invasive species and alteration of local conditions that will alter vegetation composition;

— Anindirect impact of the presence of the highway is further loss of terrestrial habitat through better access
to territory, which favours an increase in land development.

Considering the limited loss of vegetation to be affected within the road reserve and its existing degraded
condition, with the implementation of the mitigation measures identified, the magnitude of the residual impact
on terrestrial habitat was assessed as minor.

The past, present and future projects identified in the vicinity of the Highway will mostly affect terrestrial
habitat by generating further habitat loss in the project area and contributing to additional fragmentation of the
terrestrial landscape. Further road infrastructure and developments in the area can also lead to population
growth, creating additional land conversions and loss of terrestrial habitat. Most importantly, the Kingdom City
development is set in a portion of remaining natural habitat, which used to be part of the Soysambu
Conservancy in a patch of natural habitat identified as critical habitat, creating its permanent loss. As for the
Roadside stations, only one of the five foreseen in the Project area is localised with precision. This site, located
in Kikopey, shows some residual terrestrial habitats mainly close to the A8 Highway. Since the nature of the
sites are unknown for the other four stations as well as for the foreseen toll stations, it was considered that they
might include some terrestrial habitat.

Considering that:

— Past, present and future projects are expected to cause additional terrestrial habitat loss and fragmentation;

— These projects activities are expected to have variable impacts on these VECs, the Kingdom City
development having the most impact on natural habitat with the Roadside station and toll stations at a lower
level.

Cumulative effect is anticipated. However, considering the existing level of degradation of terrestrial habitat, the
overall residual cumulative impact should be minor.

8.5.25 TERRESTRIAL FAUNA

The terrestrial VEC includes effects on avifauna, herpetofauna and small and large mammals within the Project
area. Potential impacts of the proposed Highway Project on these VECs are defined by:

— Habitat degradation or modification through construction work and presence of the highway;
— Increase in mortality from vehicle collisions;
— Barrier effect caused by the presence of the Highway;

— Behaviour disturbances because of artificial lighting and noise generation.

The terrestrial fauna is already affected by barrier effect or on-road mortalities from the existing road.
Furthermore, it is planned to implement a new dedicated wildlife crossing structure that should overall increase
the connectivity of terrestrial fauna habitats. With the mitigation measures, the magnitude of the residual
impacts was identified as minor to moderate.
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The past, present and future projects identified in the vicinity of the Highway will mostly affect terrestrial
habitat by generating further habitat loss in the project area and contributing to additional fragmentation of the
terrestrial landscape. Further Road infrastructure and developments in the area can also lead to population
growth, creating additional land conversions and loss of terrestrial habitat. Most importantly, the Kingdom City
development is set in a portion of remaining natural habitat, which used to be part of the Soysambu
Conservancy in a patch of natural habitat identified as critical habitat, creating its permanent loss. As for the
Roadside stations, only one of the five foreseen in the Project area is localised with precision. This site, located
in Kikopey, shows some terrestrial habitats and thus will affect terrestrial fauna using this area. Since the nature
of the sites are unknown for the other four stations, it was considered that they might include some terrestrial
habitat, thus potentially affecting terrestrial fauna.

The various identified projects will affect these VECs as follows:

— The Menengai Geothermal Project is set in a Forest Reserve. The construction and operation of this project
will mainly cause disturbance to terrestrial fauna by noise and lighting;

— The Nakuru Airport will also generate noise and lighting that can disturb terrestrial fauna during
construction and operation;

— The Naivasha ICD-Longonot railway line will create additional fragmentation and barrier effect for
terrestrial fauna. The embankment created by the railway will be especially difficult to cross for many large
mammals. Running parallel to the A8 South Highway in the Longonot area, road and rail traffic will
increase barrier effect and collision risks for fauna;

— New Road developments or improvements, namely the Maai Mahiu-Suswa Road and the Mau Mau Road,
will also have their own barrier effect and can increase mortality risks by collision with vehicles;

— The Kingdom City development is set in a portion of remaining natural habitat that used to be part of the
Soysambu Conservancy, creating its permanent loss. This area was assessed as critical habitat considering
the presence of the Nubian giraffe and the White backed vulture in the area;

— The Roadside station located in Kikopey will be constructed in an area mainly used for agricultural
activities with some residual natural habitat near the A8 Highway which could qualify as critical habitat for
vultures. It must be noted that it is also completely surrounded by dense agricultural plots and some
commercial activities.

Considering that:

— Past, present and future projects are expected to cause additional disturbance on terrestrial fauna; this may
cause them to avoid areas where construction works are carried out and areas where there is high air, rail,
and road traffic noise;

— The projects will reduce wildlife habitat connectivity in the project area. The intensity of barrier effect and
collision risks generated by road and rail projects depend on their width, their configuration and the level of
traffic, hence impacts on terrestrial fauna are variable.

Cumulative effect is anticipated. The multiplication of linear infrastructure and increased traffic will likely have
significant effect on wildlife. The development of the new railway may combine with the road development and
further limit the movement of fauna on a broader scale but equally at a local level. Complementarity of
mitigation measures for the different infrastructures is important. Where possible, it should be ensured that the
combined infrastructure projects place emphasis on same locations and species for wildlife crossings. Loss of
natural habitat related to the Kingdom City development will affect terrestrial fauna. However, the area targeted
for the development is less rich in wildlife, which is concentrated on the western side of the road in the
Soysambu conservancy. Furthermore, the area surrounding the river remains Soysambu’s property, as the
conservancy wishes to preserve the riverine forest. As for Roadside stations, they will all be adjacent to the
proposed A8 Highway, but apart from the Kikopey site, for which a specific location is known, the other still
needs to be located. The Kikopey site implies some habitat loss potentially affecting fauna. Nonetheless, impact
of this project on wildlife will be moderate.
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8.5.2.6 PHYSICAL WELL-BEING

This VEC includes effects on land tenure, housing conditions, livelihoods and economic activities, mobility, and
health and safety. Some impacts are covered in previous sections and are therefore not assessed here. These
include:

— Temporary increases in dust, particles, and pollution during pre-construction and construction activities
potentially affecting livelihoods (agricultural crops and capture fisheries), and human health (Sections
8.5.2.1and 8.5.2.3);

— Aquatic habitat degradation and disturbance and/or interference with fish movement (Section 8.5.2.1).
Potential impacts of the proposed Project on physical well-being are defined by:

— Changes in land tenure due to required additional land to accommodate the final design of some
interchanges;

— Changes in house value due to the presence of the widened A8 Highway whereby the value of house
located very close may depreciate and that of others may increase due to improved services;

— Intensification of urban sprawl and land and housing speculation;

— Reduced available land for agriculture, livestock, and agroforestry and forest resulting from the use of
additional land for interchanges, borrow pits and quarries;

— Temporary displacement of street vendors using the right-of-way;
— Increased fishing competition resulting from the influx of workers and of job seekers;

— Increased travel time and more difficult access to health services, key economic activity locations (e.g.,
access to suppliers, business and major tourism locations, and economic outlets), and sociocultural activity
locations caused by traffic disruptions (increased circulation and traffic diversion) during pre-construction
and construction activities and during routine maintenance;

— Temporary barrier effect for pedestrians and livestock during construction preventing crossing at their
preferred locations, thereby increasing travel time;

— Negative impacts on health and safety including:

= |Increased worker insecurity, fatigue, and stress potentially generated by poor labour conditions and
high levels of casualization (informality);

= |ncreased risk of injuries and physical and mental illnesses for workers caused by a dangerous work
environment as a result of poor health and safety conditions;

= |ncreased risk of gender-based violence (including sexual abuse) brought by outside workers and job
seekers or by local workers triggered by poor labour conditions;

= |ncreased risk of rising prevalence of HIV/AIDS and sexually transmitted infections (STls) following
the influx of workers and job seekers;

= Increased risk of crime in surrounding communities either through crimes directly perpetrated by
newcomers (e.g., assault, theft, etc.) or indirectly through their engagement in illicit activities such as
drug use and prostitution;

= Increased proliferation of disease-carrying insects such as dengue and malaria as a result of stagnant
water-filled holes produced by earthworks;

= Increased hazardousness of the highways caused by increased transportation and circulation and traffic
management.
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Considering that additional land requirement is only potential and that there is an existing RAP implemented
and managed by KeNHA, proper compensation will be proposed if required. Thus, the residual impact
magnitude for land tenure was determined to be minor. The residual impact magnitude for housing conditions
following noise mitigation measures was evaluated as minor to moderate. Considering the Project will improve
motorised and non-motorised traffic and the implementation of the proposed mitigation measures, the residual
impact magnitude for livelihoods and mobility was evaluated as minor (during operation) to moderate (during
construction). While proposed mitigation measures do not reduce the intensity of health consequences for
affected individuals, they greatly reduce the risk posed by the Project of health and safety impacts. As a result,
the residual impact magnitude for health and safety was assessed as moderate.

The various identified projects (see Table 8-136) will affect these VECs as follows:

— All projects have the potential to affect the housing market. Those associated with nuisances will affect
house value in the same way as the Highway Project, i.e., they will lower the value of houses directly
affected by nuisances and potentially increase the value of others. Other projects will likely increase house
value and risk accelerating land and housing speculation;

— All projects except the Nakuru Airport have the potential to impact land tenure and livelihoods through the
acquisition of land;

— All projects, except the Nakuru Bus Terminal, carry the same risk as the Highway Project with regards to
the influx of workers and job seekers in terms of increased fishing competition, GBV, and the transmission
risk of HIV/AIDS and STls;

— All projects carry the same risk as the Highway Project on the labour condition VEC, i.e., poor labour
conditions, poor health and safety conditions, and high levels of casualization (informality);

— All projects may accentuate the proliferation of disease-carrying insects during pre-construction and
construction activities;

—  While the Mau Mau Road Project will improve motorised circulation, it may create a barrier to non-
motorised transportation during pre-construction, construction and operation;

— The Mai Mahiu-Suswa Road improvement project will cause traffic disruptions during pre-construction and
construction activities;

— The Nakuru Bus Terminal will improve security of travellers who, until now, boarded and descended from
the buses amongst dense traffic along the existing highway;

— The Roadside Stations will improve overall safety and security for all Highway users as there will then be
safe areas to stop for rest, food, fuel, etc., creating a distance with road traffic, diminishing congestion and
nuisances on communities due to erratic truck stops and reducing accident risk due to fatigue with the offer
of additional resting areas.

Considering that:

— Past, present and future projects are expected to affect the housing market, land tenure, livelihoods, health
and safety and mobility;

Cumulative effect is anticipated. Impacts on the housing market will be location-specific in relation to each
project. This cumulative impact is therefore likely to vary from minor to moderate. Implementation of standard
and specific labour mitigation measures (Section 8.3.5) by all identified projects should result in a residual
cumulative effect of moderate magnitude. The multiplication of construction projects, especially for large
infrastructures, will affect land tenure and livelihoods through the acquisition of land. This will intensify the
influx of workers and job seekers and aggravate their potential impacts on local communities” health and safety.
Complementarity and coherence of mitigation measures between projects is important. It should be ensured that
the combined infrastructure projects do not threaten land-based livelihoods by avoiding loss of agriculture,
livestock and forest lands and/or offer adequate compensation for long-term effects. With application of these
mitigation measures, the residual cumulative impact should be moderate. Where possible, a regional strategy for
interaction with and integration of outsiders including, but not limited to, the standard and specific mitigation
measures related to the influx of workers presented in Sections 8.3.2, 8.3.6 and 8.3.7 should be developed in
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partnership with affected counties to minimize impacts. Nevertheless, the magnitude residual cumulative health
and safety impacts are likely to remain moderate during construction and operation. Overall, the magnitude of
residual cumulative impacts on physical well-being is expected to be moderate.

8.5.2.7 COMMUNITY RELATIONS AND SOCIAL JUSTICE

This VEC includes effects on gender, vulnerable and marginalized groups (VMGSs), and community relations.
While some impacts in this section intersect with physical well-being, they are also addressed here because they
will increase affected peoples’ marginalization.

Potential impacts of the proposed Project on community integrity and social justice are essentially associated
with pre-construction and construction activities (unless indicated otherwise) and defined by:

— Gender imbalance in employment which contributes to perpetuating women economic dependency and
further entrench gender-based roles;

— Land leasing and purchase of natural resources that may benefit socially recognized men at the expense of
marginalized groups including women, especially widows, single mothers and youth. These effects are
especially acute for women and youth in patriarchal communities under community land tenure;

— Increased gender-based violence (including sexual abuse) brought by outside workers and job seekers or by
local workers triggered by poor labour conditions. Indigenous women and girls are especially vulnerable
due to their marginalization and the fact that they walk often and on long distances;

— Workers and job seekers fathering children and abandoning mothers after conclusion of construction work;

— Rising prevalence of HIVV/AIDS and sexually transmitted infections (STIs) following the influx of workers
and job seekers (Section 8.6.2.6);

— Increased crime in surrounding communities either through crimes directly perpetrated by newcomers (e.g.,
assault, theft, etc.) or indirectly through their engagement in illicit activities such as drug use and
prostitution. Increased crime can exacerbate inequities, furthering the marginalization of vulnerable people,
and affect local communities’ sense of security;

— Barrier effect on A8 South temporarily preventing the free movement of the Maasai which may impact their
livelihoods (e.g., herding or accessing locations to sell goods), way of life (semi-nomadic pastoralism), and
culture (sociocultural activities, transmission of Indigenous knowledge);

— Indigenous culture erosion brought by increased interactions with outsiders;

— Upgraded highways that may intensify urban sprawl and land speculation creating additional pressure on
the Maasai to sell their land. This impact may begin during construction and is likely to extend during the
operation phase;

— Land use and compensation disputes (e.g., land resources and power conflict);
— Tensions and conflicts over the awarding of jobs and contracts;
— Increased inequities that risk further marginalizing vulnerable groups; and

— Degraded community relations caused by inadequate communication with communities and stakeholders.

With the implementation of mitigation measures, the magnitude of the residual impact on gender, Indigenous
peoples and community relations were assessed as moderate.

All identified projects will have similar effects on this VEC as the Highway Project, except for the barrier effect
impacting the Maasai and the introduction of tolling which may increase economic vulnerability of local
population including VMGs. Two projects may create an additional barrier to Maasai movement: the Mai
Mahiu-Suswa Road and the ICD Naivasha-Longonot railway.
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Considering that:

— Past, present and future projects may contribute to perpetuating women economic dependency, increase
gender-based violence, heighten the number of single mothers, increase the prevalence of HIV/AIDS and
STls, and cause or exacerbate land use and compensation disputes. In addition, they may trigger community
tensions and conflict, degrade community relations, prevent the free movement of the Maasai with
implications for livelihoods, way of life and culture, exacerbate pressures on the Maasai to sell their land,
and further marginalize vulnerable groups in relation to land control rights and by increasing inequities;

— The introduction of a toll to access the new highways may affect the economically vulnerable part of the
local population including the VMGs.

Cumulative effect is anticipated. The application of mitigation measures outlined in Sections 8.3.2, 8.3.6 and
8.3.7. should ensure that most residual cumulative impacts on gender, VMGs, and community relations remain
of moderate magnitude. These include a Community Engagement Plan, a Code of Conduct for workers,
measures limiting restrictions on Indigenous Peoples’ mobility, and measures favouring women, Indigenous,
and local employment. Where possible, a regional strategy for interaction with and integration of outsiders
including, but not limited to, the standard and specific mitigation measures related to the influx of workers
presented in Sections 8.3.2, 8.3.6 and 8.3.7 should be developed in partnership with affected counties to
minimize impacts. While the application of the above standard and specific measures will not reduce the
consequences for victims of crime and GBV brought by newcomers, they will greatly reduce the risks posed by
the different projects. As a result the residual cumulative impact should be of moderate magnitude.

As long as special consideration is given to the economically vulnerable part of the population when fixing the
toll for the access to the new highway, overall residual cumulative impact on community relations and social
justice is expected to be moderate.
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9 CLIMATE CHANGE RISK
ASSESSMENT

As a part of the ESIA, a Preliminary Climate Change Risk Assessment (PCCRA) has been conducted as
required by [FC Performance 1 (para. 7) to better understand the anticipated consequences of climate change on
the people, the economy, and the environment associated with this Project. This chapter aims at:

1 Presenting the relevant climate trends to be retained for this assessment at a regional scale;

2 Identifying climate hazards caused by projected climate change and how they affect all components of road
assets within the life span of the Project;

3 Identifying and prioritizing climate risks based on their level; and
4  Proposing mitigation and adaptation measures to:

a  Allow the Project design technical team to improve the highways’ final design through identification of
climate change adaptations that should be considered in more detail;

b Support planning future adaptations for the road infrastructure, people and environment.

9.1 METHODOLOGY

9.1.1 OUR APPROACH

The general process followed in this note is based on the ISO 31000 Risk Management Standards (Figure 9-1).
These standards are used worldwide and are well recognized in the scientific community. The analysis of
climate change trends will consist in the first two phases of this process, namely establishing the climate context
and identifying the risks. We will then assess the infrastructure vulnerabilities to climate change and the severity
of its impacts as part of the analysis phase and of the evaluation phase, respectively. We will finally propose
mitigation and adaptation measures as part of the last phase of the ISO31000 standards.
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Figure 9-2 presents the framework (based on the definition of risk from the fifth report of the Intergovernmental
Panel on Climate Change (IPCC, 2014), as being the product of the probability of observing climate impacts on
the Project with the severity of their consequences.

Likelihood of impacts
Climate Hazard Vulnerability

Severity of impacts
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Social
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Source: Inspired by IPCC (2014), adapted by WSP

The PCCRA is undertaken to identify the Project’s key climate and weather-related vulnerabilities, identify risks
and opportunities associated with the identified climate and weather-related risks, and develop control and
adaptation measures that may reduce those risks.

9.1.2 STEP-BY-STEP METHODOLOGY

The first part of the PCCRA consists of a high-level analysis, by identifying project vulnerabilities due to
climate change. A list of potential impacts is created based on those vulnerabilities. Finally, the second part
identifies potential impacts with a moderate, high or very high vulnerability, which are considered further to
complete the assessment and to propose adaptation measures. In more detail, the following steps are undertaken:

— Identification of relevant climate hazards for the infrastructure project;

— Likelihood ratings of climate hazards using climate projections leading to the exposure assessment;

— Potential impacts are defined for each infrastructure component cross-referenced with each climate hazard;
— Sensitivity is then assessed for each potential impact considering infrastructure design and thresholds;

— Assessment of the adaptive capacity of the infrastructure components;

— The combination the sensitivity and the adaptive capacity give the vulnerability rating for each potential
impact (end of Part 1);

— Assessment of the likelihood of each potential impact. Impacts with a moderate, high or very high
likelihood are considered further;

— Assessment of the severity of each impact selected for the time horizon relevant to the Project on an
economic, social and environmental point of view;

— The combination of the likelihood and the severity results in a list of initial risk ratings;

—  Any risks of concern with a moderate, high and very high rating are further investigated to determine
existing and possible additional control and adaptation measures;

—  After consideration of these measures, the final assessment is presented as the residual risk ratings.
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9.1.2.1

TERMINOLOGY

The ratings of exposure, sensitivity, adaptive capacity, vulnerability, severity and risk have five distinct levels
(very low, low, moderate, high and very high), and correspond to the terminology detailed in Table 9-1. The
likelihood of climate hazards is balanced by the data confidence scoring. If we have a medium confidence in
datasets, a penalty of -0.5 is applied to get the final exposure scoring. If the confidence is low, a penalty of -1 is

applied.
Table 9-1 Terminology of the PCCRA
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The potential impacts are prioritized with a color-coding system, corresponding to the vulnerability ratings. The
latter are obtained by the matrix of Table 9-2 cross-referencing the adaptive capacity and the sensitivity.

The terminology of the likelihood of impact is similar to that of the likelihood of climate hazards in Table 9-1,
and is defined by cross-referencing the exposure rating with the vulnerability rating (Table 9-3). The severity of
the impacts is assessed on an economic, social and environmental point of view separately, following the
consequence terminology illustrated in Appendix 9-1. The final severity of impacts is the maximum rating
among the three sectors. The initial risk rating is obtained by cross-referencing the likelihood and the severity of
each impact (Table 9-4).

The risks are then prioritized with the same scaling system:

— Very High Risk: immediate control required;

— High Risk: high priority control measures required;

— Moderate Risk: some control required to reduce risks to lower levels;
— Low Risk: control likely not required;

— Very Low Risk: risk events do not require further consideration;

— Positive Impact/Opportunity: Climate change may equally have a positive effect.

Table 9-2 Matrix for Vulnerability Ratings
Sensitivity Rating
Vulnerability - -
Very Low Low Moderate High Very High
Very Low Very Low Low Moderate High
Adaptive Low Very Low Low Moderate High High
Capacity Moderate Very Low Low Low Moderate High
Ratins High Very Low Very Low Low Moderate Moderate
Very High Very Low Very Low Low Low Moderate
Table 9-3 Matrix for the Likelihood of Impact
Vulnerability Rating
Likelihood of Impact . _
Very Low Low Moderate High Very High
Very High Low Moderate High
High Low Moderate High High
Eépo.s ure Moderate Low Low Moderate High High
ating
Low Very Low Low Low Moderate Moderate
Very Low Very Low Very Low Low Low Moderate
Table 9-4 Risk Rating Matrix
. . Severity of Impact
Initial Risk Rating
Very Low Low Moderate High Very High
Very High Low Moderate High
High Low Moderate High High
Likelihood of Moderate Low Low Moderate High High
Impact
Low Very Low Low Low Moderate Moderate
Very Low Very Low Very Low Low Low Moderate
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9.1.3 CONTEXT AND RISK IDENTIFICATION

All available information available on the Project and the characteristics of the natural and human environment
adjacent to the asset was gathered. This was done to identify components vulnerable to climate risks and select a
collection of climate hazards following their relevance.

9.1.4 ANALYSIS OF CLIMATE OBSERVATIONS AND PROJECTIONS

To complete the exposure assessment, climate data for the region of Nairobi, Nakuru and Mau Summit were
obtained from two main sources:

— Historical observations are provided through the reanalysis dataset of ERAS (ECMWF, 2020);

— Climate projections are gathered from the World Bank’s Climate Change Knowledge Portal (CCKP; The
World Bank Group, 2021).

The ERAS dataset consists of a reanalysis dataset of observation data. In other words, forecast models and data
assimilation systems are used to 'reanalyse' archived observations, creating global datasets describing the recent
history of the atmosphere, land surface, and oceans. This dataset provides hourly estimates of a large number of
atmospheric, land and oceanic climate variables on a 30 km spatial grid. This dataset is used to define the
baseline period from 1986 to 2005 with temperature, precipitation, evaporation and wind statistics.

The CCKP is an online database that provides scientific information related to climate change and disaster risk,
helping decision makers evaluate climate-related vulnerabilities and risks related to specific projects and
regions. Climate data from the CCKP is processed by the National Center for Atmospheric Research, the
International Research Institute of Columbia University, and the European Space Agency.

Understanding changes in climate exposure requires analysis of a range of climate projections over the course of
the life span of the proposed infrastructure. The analysis presented here draws strongly from the CMIP5
(Climate Model Intercomparison Project) downscaled models, provided through the CCKP, and for which
projections have been made for 39 climate indicators. These projections are based on four scenarios of future
greenhouse gas (GHG) atmospheric concentrations — low (RCP2.6), medium-low (RCP4.5), medium-high
(RCP6.0) and high (RCP8.5). They are available for four different future time periods (2020-2039, 2040-2059,
2060-2079, 2080-2099), with comparison to the baseline data for the 1986-2005 reference period.
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Figure 9-3 Net CO2 Emissions for each RCP Scenario until 2100

Projections for the Nairobi-Nakuru-Mau Summit Highway are presented under the RCP4.5 and RCP8.5
scenarios (Figure 9-3). RCP8.5 corresponds to a high-range 'business-as-usual' scenario that does not include
any mitigation measures (hereafter, the high-carbon scenario). On the other hand, the RCP4.5 is a moderate
mitigation scenario aimed at minimizing costs of inaction to achieve a significant reduction in emissions
(hereafter, the low-carbon scenario; Van Vuuren ef al., 2011). The time horizon selected is 2060-2079, as the
expected service life of the Nairobi-Nakuru-Mau Summit Highway infrastructure is set by default to 50 years.
The CCKP data was used to underpin the findings of the Fifth Assessment Report (ARS5) of the
Intergovernmental Panel of Climate change (IPCC). The analysis of future climate change is also supplemented
by a literature review.

Due to the nature of the Project, the infrastructure under study is linear, and thus will be constructed over an
extended region experiencing different climate conditions. This PCCRA then considers climate data from three
different locations to ensure inclusion of all climate types (Figure 9-4). This option has been selected to better
represent climate conditions along the entire Project area:

— Location 1 (1.279°S, 36.717°E): close to Nairobi with a relatively low altitude, located to the south of the
road infrastructure;

— Location 2 (0.711°S, 36.421°E): close to Naivasha with a relatively low altitude, approximately at the
middle point of the road infrastructure;

— Location 3 (0.171°8S, 25.625°E): close to Mau Summit with a relatively high altitude, located at the extreme
north part of the road infrastructure.

These locations are similar to those selected for the air quality study (see section 6.1.2) to ensure consistence
among all chapters of the ESIA.
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9.2 RISK IDENTIFICATION

This Section summarizes the main characteristics of the Project and presents the climate hazards that may have
an influence on its components. Depending on the climate projections available for the time horizon
corresponding to the design life of the infrastructure, an exposure assessment is presented in the last part of this
section.

9.2.1 CONTEXT OF THE PROJECT

9.2.1.1 PROJECT OVERVIEW

The Project, which is part of the Kenyan Government’s engagement to expand its road infrastructure, consists in
the dualling of a 175 km portion of the A8 Highway between Rironi and Mau Summit into a four-lane dual
carriageway. In addition, this includes strengthening of approximately 58 km of the A8-South Highway between
Rironi and Naivasha, with operation and maintenance for both. The A8-South Highway is situated in Nakuru
and Kiambu Counties, while the A8 Highway is located mainly in Kiambu and Nakuru Counties, with a small
portion in Nyandarua and Baringo Counties (Figure 9-5). These highways are part of the busiest and most
important transport corridors in East and Central Africa, yet their original design, combined with increased
traffic, leads to congestion problems and many accidents involving people, livestock and wildlife. Thus, there is
the need to expand the capacity and to improve the quality of the road.
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Figure 9-5 Location of the Nairobi-Nakuru-Mau Summit Highway Project

9.2.1.2 PROJECT COMPONENTS

In addition to the road infrastructure, many auxiliary features are included in the Project, listed in Table 9-5
according to the Project component categories that are used for this risk assessment.
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Table 9-5 Components of the Nairobi-Nakuru-Mau Summit Highway Project

Category

Feature

Pavement structures

Dualling of A8 Highway between Rironi and Mau Summit

Strengthening of A8-South Highway between Rironi and Naivasha
Improvement of major and minor roads junctions

Service lanes near towns and urban stretches to connect minor roads on A8
Climbing lane at steep gradient locations

Construction of new U-turn facilities and upgrades to existing U-Turn
facilities

Truck lay-byes

Engineering structures

Flyover viaduct in Nakuru City

Bridges

Culverts

Underpasses (trains, vehicles, pedestrians)
Overpasses (trains, vehicles, pedestrians)
Wildlife and livestock crossing points
Retaining structures

Additional road equipment

Bus bays and shelters
Gantries

Street lighting

High mast lighting

Road furniture (delineators, guideposts, nested rails, safety barrier systems,
etc.)

Landscaping
Pedestrian facilities

Temporary construction
facilities

Construction sites
Material sites

Workers’ accommodation camps

Surroundings

Nearby communities

Surrounding environment (fauna and flora)

Key activities during construction will include site clearance and topsoil stripping, earthworks, drainage and
culvert works, bridge works, subgrade, asphalt paving, and installation of road furniture. During the operation
phase of the Project, the completed highway will require routine maintenance. This includes patch repair, crack
sealing, edge repair, cleaning of roadside drains/cross drainage structures, repairing of shoulders, painting of
road signs and kilometer stones, turfing, road markings, removal of litter and debris, replacement of damaged
signs, and maintenance of culverts, among others. Periodic maintenance should also be conducted, such as
pavement and structure maintenance, emergency works, environmental maintenance, traffic services
maintenance, property management as well as network and assets management.
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9.21.3 PROJECT TIMELINE AND DESIGN LIFE

According to the current Project timeline, construction is scheduled to take place from 2022 to 2025. Work on
the different sections of the A8 and A8-South Highways will be conducted in parallel. The pavement structure
has been designed to carry the projected traffic for an estimated 38 years. It is assumed that during this period,
only ordinary maintenance work will be carried out. Such work includes maintenance of the shoulder and
drainage systems, erosion monitoring, vegetation control, localized patching, and periodic resealing in the form
of surface dressing or thin asphalt concrete, as per pavement surface conditions. The lifespan for all engineering
structures (bridges, underpasses, viaducts) is approximately 100 years. For other road equipment (lighting,
gantries, etc.) the lifespan varies from 3 to 30 years.

Based on this, the time horizon selected for the assessment is 2060-2079 (i.e. time horizon available on data
portals and corresponding to the end of design life of the project). This takes into consideration the maintenance
work carried out over the years and corresponds to the period during which the pavement structure will likely
reach the end of its service life.

9.2.2 IDENTIFICATION OF CLIMATE HAZARDS

A hazard is defined as "the potential occurrence of a natural or human-induced physical event that may cause
loss of life, injury, or other health impacts, as well as damage and loss to property, infrastructure, livelihoods,
service provision, and environmental resources" (Lavell ef al., 2012). A climate hazard is therefore a hazard at
least partly linked to one or more climate variables. Some characteristics such as intensity, probability of
occurrence, frequency as well as spatial location allows the identification of hazards likely to have an impact in
each context. Based on the type of infrastructure and the geographical context of the Project, climate hazards
considered in this assessment are:

— Heat waves;

— Droughts;

— Extreme precipitation and pluvial flooding;
— High winds and storm activity; and

— Landslides.

Although landslides are associated with geomorphological rather than climate risks, they are still likely to be
affected by climate change. The triggering or aggravating factors of landslides include extreme precipitation and
the increase in total annual precipitation (MTQ, 2018). River and lake flooding have been initially considered
but have finally been rejected. Indeed, although considered a major hazard in African countries like Kenya,
riverine flooding remains very unlikely to have a direct impact on the infrastructure assets because the road is
located at least 10 meters above watercourses along the entire pathway.

In the following sections, climate trends are presented for climate indicators relevant for each climate hazard
identified.

9.2.3 EXPOSURE ASSESSMENT

The Project’s level of exposure was determined based on historical weather data (where available) and an
analysis of scenarios for projected future climates and literature review of climate hazards, taking into
consideration the associated uncertainty. Exposure is the presence of people, livelihoods, environmental services
and resources, infrastructure, or economic, social, or cultural assets in places which could be adversely affected
by a changing climate.
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9.2.3.1 NATIONAL CLIMATE CONDITIONS

The Republic of Kenya is located across the equator in East Africa. Its relatively high topography moderates the
tropical climate usually in place in these low-latitude regions, coastal plains to the eastern edge of the East
African Plateau and the Great Rift Valley. The Project area lies in the west part of the country, which is
considered warm temperate by the Koppen-Geiger distribution of climate zones (Kottek et al., 2006). This
means that temperatures are relatively high throughout the year and that the region receives substantial amounts
of precipitation in all seasons.

During the historical period, the mean annual temperature is about 24 °C. The rainy season usually begins in
March and decreases in May to June. The second wet season begins around September/October and shows a
decreasing trend in December. The mean annual amount of precipitation lies between 600 mm and 700 mm. The
windiest time of the year occurs during the southeast monsoon, which extends from May to September

(Figure 9-6).
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Source: The World Bank Group (2021)
Figure 9-6 Average Monthly Temperature and Rainfall in Kenya from 1901 and 2016

Under the influence of climate change, Kenya’s mean annual temperature has increased by 1.0 °C since 1960, at
an average rate of 0.21°C per decade. The rate of increase has been most rapid in March to May (0.29 °C per
decade) and slowest in June to September (0.19 °C per decade). However, observations of rainfall over Kenya
since 1960 do not show statistically significant trends, as trends in the extreme indices based on daily rainfall
data are mixed (The World Bank Group, 2021).

9.2.3.2 BASELINE STATISTICS AND FUTURE CLIMATE TRENDS

Table 9-6 to Table 9-8 present the different climate trends under the low- and high-carbon scenarios for the
2060-2079 horizon for each location considered, consistently with the 50-year life span of the Project
components. Numbers in brackets represent the 10™ and 90™ percentile range of the inter-model spread (indeed,
climate models do respond differently as a function of their climate sensitivity).
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Table 9-6 Climate Baseline and Projections for Observation Location #1 (Near Nairobi)
Projections
Baseline (changes from baseline to 2060-2079)
Climate variable
(1986-2005) Low carbon High carbon
(RCP4.5) (RCP8.5)
Mean annual temperature 18.6 +1.6 +2.6
(°O) [18.3; 19.0] [+ 1.0; +2.5] [+2.0; + 3.8]
Maximum temperature — 26.8 +1.6 +2.5
March (°C) [25.7; 27.8] [+ 1.0; + 2.2] [+ 1.5;+ 3.8]
Minimum temperature — 12.1 +1.6 +2.8
July (°C) [11.4; 12.6] [+1.2;+29] [+2.1;+4.6]
Highest daily maximum 30.1 +1.8 +29
temperature (°C) [29.0; 31.1] [+0.2; +3.8] [+ 1.4;+5.1]
Number of summer days 133.0 +78 +114
(Timax > 25 °C) [104.3; 172.0] [+54;+ 114] [+ 83;+ 149]
1.5
Annual number of heat N/A N/A
waves [0.0; 3.0]
Probability of heat wave N/A +20 + 40
(%) [+ 10; + 40] [+ 20; + 70]
Mean annual precipitation 700 +77 +85
(mm) [527; 936] [- 181; +369] [-251; +434]
precipitation days 22 +08 +LS
(>20 mm) [0.0; 3.2] [- 1.4;+5.9] [-1.1;+7.2]
Maximum daily rainfall 44.45 +4.41 +6.78
(25-yr return level) (mm) ) [-21.64; + 75.78] [- 19.29; + 89.62]
Maximum rainfall over 5
+ 15.30 +20.01
Ce (g Emm ol 110.89 [- 49.44; + 151.66] [- 28.80; + 148.16]
(mm)
Mean drought index
(Standardized Precipitation 08 +0.36 +0.33
Evapotranspiration Index ' [-0.91; +1.18] [-0.97; +1.28]
over 12 months)
9.0 - 10% in the boreal
Mean wind speed (km/h) ) N/A summer
[8.4;9.6] + 5% in the boreal winter

Maximum hourly wind 24.4 N/A - 5% in the boreal summer
speed (km/h) [23.2; 25.7] + 5% in the boreal winter

Source: IPCC (2012); CSIC (2019); ECMWF (2020); The World Bank Group (2021).
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Table 9-7 Climate Baseline and Projections for Observation Location #2 (Near Naivasha)

Projections
Baseline (changes from baseline to 2060-2079)
Climate variable
(1986-2005) Low carbon High carbon
(RCP4.5) (RCP8.5)
Mean annual temperature 15.8 +1.6 +2.7
°C) [15.6; 16.2] [+ 1.1;+ 2.5] [+2.1;+ 3.8]
Maximum temperature — 23.8 +1.6 +2.6
March (°C) [22.5;25.1] [+0.9; +2.2] [+ 1.7; + 3.6]
Minimum temperature — 10.1 +1.6 +3.1
July (°C) [9.5; 10.7] [+ 1.3;+3.1] [+2.1; +4.5]
Highest daily maximum 27.2 +1.9 +3.2
temperature (°C) [26.3; 27.8] [+0.2;+4.2] [+ 1.5;+5.3]
Number of summer days 24.8 +86 +130
(Tmax > 25 °C) [8.7; 46.8] [+ 56;+117] [+ 86; + 155]
14
Annual number of heat N/A N/A
waves [0.0; 3.0]
Probability of heat wave N/A +20 +50
(%) [+ 10; + 40] [+ 30; + 70]
Mean annual precipitation 1059 +101 + 105
(mm) [762; 1372] [- 195; +417] [- 334; + 466]
precipitation days 47 +12 b LS
(>20 mm) [1.9;8.1] [- 1.7, +9.7] [-1.4;+12.8]
Maximum daily rainfall 93.48 + 5.64 + 8.24
(25-yr return level) (mm) ) [-17.31; + 63.83] [- 12.46; + 76.55]
Maximum rainfall over 5
+24.31 +17.39
G (@i el 139.96 [- 35.57; + 130.08] [- 18.18; + 151.23]
(mm)
Mean drought index
(Standardized Precipitation 09 +0.31 +0.19
Evapotranspiration Index ' [-0.91; +1.18] [- 1.19; + 1.31]
over 12 months)
. 5.9 - 10% in the summer

Mean wind speed (km/h) (5.6 6.2] N/A + 5% in the winter
Maximum hourly wind 18.6 N/A - 5% in the summer
speed (km/h) [17.5;20.2] + 5% in the winter

Source: IPCC (2012); CSIC (2019); ECMWEF (2020); The World Bank Group (2021).
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Table 9-8 Climate Baseline and Projections for Observation Location #3 (Near Mau Summit)
Projections
Baseline (changes from baseline to 2060-2079)
Climate variable
(1986-2005) Low carbon High carbon
(RCP4.5) (RCP8.5)
Mean annual temperature 16.0 +1.6 +2.7
0 [15.7; 16.4] [+ 1.1;+2.6] [+2.1;+3.8]
Maximum temperature — 24.2 +1.6 +2.7
March (°C) [23.1; 25.7] [+0.9; +2.4] [+ 1.6; +3.9]
Minimum temperature — 10.3 +1.7 +3.0
July (°C) [9.7; 10.8] [+ 1.4, +3.1] [+2.3;+4.5]
Highest daily maximum 27.3 +1.9 +3.0
temperature (°C) [26.4; 28.7] [0.0; +4,0] [+ 1.5;+4.7]
Number of summer days 30.1 + 82 +123
(Timax > 25 °C) [14.7; 50.7] [+42; +122] [+82;+161]
1.3
Annual number of heat N/A N/A
waves [0.0; 3.0]
Probability of heat wave N/A +20 + 40
(%) [+ 10; + 40] [+30; + 70]
Mean annual precipitation 2264 +81 +103
(mm) [1826;2 739] [- 185; +448] [- 260; + 521]
preciptation day 203 +038 r13
(>20 mm) [11.5;29.3] [- 1,9; +12.6] [- 1.3;+ 11.3]
Maximum daily rainfall 94.38 +5.03 +11.79
(25-yr return level) (mm) ' [- 18.9; +59.91] [- 15.31; + 73.46]
Maximum rainfall over 5
+20.83 +12.63
G (@i el 233.16 [- 47.63; + 113.27] [- 19.05; + 158.12]
(mm)
Mean drought index
(Standardized Precipitation 1.0 +0.47 +0.14
Evapotranspiration Index ' [-0.76; + 1.41] [- 1.03; + 1.52]
over 12 months)
. 5.0 - 10% in the summer
Mean wind speed (km/h) [4.8: 53] N/A + 5% in the winter
Maximum hourly wind 18.0 N/A - 5% in the summer
speed (km/h) [16.3; 19.8] + 5% in the winter

Source: IPCC (2012); CSIC (2019); ECMWEF (2020); The World Bank Group (2021).
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9.2.3.3 PROBABILITY SCORES FOR CLIMATE TRENDS

The likelihood and confidence of temperature and drought trends are generally high (Table 9-10). In terms of
precipitation, the trends are less significant due to higher temporal and spatial variability. Probability score
refers to the likelihood of observing a change in the climate variable over the next century. The higher is the
probability score, the higher is the chance that climate variables will be modified over the 21st century (see
Table 9-9 for the exact terminology). Climate hazards that are influenced by each climate variable are
highlighted in the right column.

Table 9-9 Terminology of the likelihood of observing a change in a climate variable

Score Probability

|

Projected ranges in future climate are similar to historic ranges and no trend can be identified.

Low
2 Projected ranges in future climate completely or significantly overlap historic baseline means
and uncertainty ranges and/or do not exceed historic or design thresholds.
Moderate
3 Projected ranges in future climate overlap historic baseline means and lower or upper

uncertainty ranges (dependant on if the trends are increasing or decreasing) and/or meet or
marginally exceed historic values.

4 Projected ranges in future climate overlap historic lower or upper uncertainty ranges (dependant
on if the trends are increasing or decreasing) and/or exceed historic values.

5 Projected ranges in future climate are entirely out of the range of historic baseline means and
uncertainty ranges and/or significantly exceed historic values.
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Table 9-10

and RCP8.5

Likelihood and Confidence of Climate Trends for the 2060-2079 Period under RCP4.5

Likelihood of climate trends
(- confidence penalty)

Corresponding climate

Climate variable Trend hazards and probability
Observation | Observation | Observation score
Point 1 Point 2 Point 3
Mean annual A 5 5 5 Heat waves
temperature (°C) -0 -0) -0)
Maximum
5 5 5 Heat waves
temperature — March
o T -0) -0) -0) Droughts
Minimum temperature 5 5 5
o N/A
~uly (°C) 8 -0) -0) -0)
Highest daily 5 5 5
maximum temperature () (- 0) - 0) (- 0) Heat waves
(°C)
Number of summer A 5 5 5 Heat wa
days (Tmax > 25 °C) (- 0) (- 0) (- 0) cat waves
Annual number of
heat waves + A 4 4 4 Heat waves
Probability of heat (-0 (-0 (-0
wave (%)
Drought
Mean annual A 3 3 3 roug ) > )
precipitation (mm) (-0.5) (-0.5) (-0.5) | Extreme precipitation and
pluvial flooding
Number of heavy 3 3 3 Extreme precipitation and
precipitation days () (- 0.5) (- 0.5) (- 0.5) pluvial flooding
(>20 mm) ' ’ ’ Landslides
Maximum daily Extreme precipitation and
rainfall (25-yr return 0\ 4 (-1) 3(-1) 3(-1) pluvial flooding
level) (mm) Landslides
Maximum rainfall Extreme precipitation and
over 5 days (25-yr () 5(-1) 5(-1) 4(-1) pluvial flooding
return level) (mm) Landslides
Mean drought index
(Standardized ) ) )
Precipitation () 1) 1) 1) Droughts
Evapotranspiration
Index over 12 months)
Mean wind speed 2 2 2 2 High winds and storm
(km/h) : -D -D -D activity
Maximum hourly 2 2 2 2 High winds and storm
wind speed (km/h) ‘ -D -D -D activity
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9.2.3.4 HISTORICAL OCCURRENCE AND FUTURE TRENDS BY CLIMATE HAZARD

HEAT WAVES

Mean annual temperature is expected to rise by +1.6-2.7°C for the 2060-2079 period. This increase is also
visible in maximum summer (March) temperature and minimum winter (July) temperature, which has a 10%
chance to increase by +3.1°C in the worst-case scenario. This shift will lead to an increase in the frequency,
intensity and duration of heat waves. On average over the year, location #1 (in the southern portion of the road
infrastructure) presents higher daily maximum temperatures compared to the two other locations. The number of
heat waves identified (period of at least three consecutive days above the 95 percentile of the distribution) has
been slightly greater in location #1 in the recent past. The evolution of their frequency will evolve in a similar
way for the three locations.

Data quality, likelihood and confidence levels are high on average. Statistical downscaling of climate models is
considered a valid method to identify trends in temperatures at the seasonal or annual scale.

DROUGHTS

Drought conditions are usually triggered by a lack of precipitation and high temperatures facilitating
evapotranspiration. Since location #1 experiences higher temperatures and receives less precipitation than the
two other locations, drought conditions are more likely to happen in the southern part of the Project. Indeed, the
drought index used in this study (the Standard Precipitation and Evapotranspiration Index — SPEI) exhibits
slightly lower values than locations #2 and #3. Under the influence of climate change, the drought index is
likely to increase in all locations, predicting a decrease in the likelihood of drought conditions. This means that
the general increase in precipitation has a greater influence than the higher potential evapotranspiration due to
higher temperatures. Results from the scientific literature, however, highlight mixed findings. Studies specific to
Kenya have mostly focused on historical tendencies, and the few that include future projections of drought
conditions highlight contradictory trends (Tan et al., 2020). However, the hydrographic network flows inside of
the region where the infrastructure project is located, directly leading to water accumulation, underground
infiltration and evapotranspiration in the three surrounding lakes. Drought conditions near the infrastructure will
likely be exacerbated in the future compared to the current period.

EXTREME PRECIPITATION AND PLUVIAL FLOODING

As already mentioned in the above section on drought, location #1 receives much less precipitation than location
#2 and especially location #3. Location #3 is therefore more subject to extreme precipitation events than
location #1. For instance, the maximum amount of precipitation received within five consecutive days is 111,
140 mm and 233 mm for locations #1, #2 and #3, respectively. Under the influence of climate change,
precipitation regimes are likely to change overall, but a great variability remains among the different climate
models. Overall, the mean annual change over the 21% century corresponds to an increase in annual precipitation
of 11 to 12% for location #1, 10% for location #2, and 4 to 5% for location #3, respectively for low and high
carbon emission scenarios. The number of days with more than 20 mm of precipitation will very slightly
increase by the end of the century under the RCP8.5 scenario (between +1.3 and 1.5 days). Daily extreme
precipitation events and maximum rainfall over 5 days are likely to increase in magnitude.

High variability between models for precipitation indicators leads to a moderate likelihood and a low confidence
of trends. Nonetheless, a precaution principle would imply planning for an increase in overall precipitation and
more frequent and intense extreme precipitation events. This applies especially in the northern part of the
infrastructure, where major extreme precipitation events already occurred in the recent past.
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HIGH WINDS AND STORM ACTIVITY

In the recent past, observation data shows that location #1 has been exposed to more intense winds than the two
other locations. Wind is one of the hardest climate variables to projects, both in terms of direction and
magnitude. Wind projection is the indirect result of assessing circulation patterns from daily temperature and
precipitation outputs from global models. According to the most reliable climate projections, wind speed is
likely to evolve differently depending on the location or the season of interest under the influence of climate
change. Under RCPS8.5, changes in the mean wind speeds and wind gusts for the 2081-2100 period (relative to
1981-2000) predict that Kenya will experience contradictory seasonal trends. That is, winds will decrease during
the summer months (December through February) by approximately 10% (mean wind speed) and 5% (mean
wind gusts), while winter months (June through August) will see an increase of approximately 5% in both mean
wind speeds and wind gusts (IPCC, 2012).

LANDSLIDES

Landslides, although associated with geomorphological rather than climate risks, are still likely to be affected by
climate change. Indeed, the triggering or aggravating factors of landslides include, among others, extreme
precipitation as well as the increase in total annual precipitation (MTQ, 2018). In the Project area, landslide
susceptibility is classified as high according to the information that is currently available at large scale

(Figure 9-7).
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Figure 9-7 Current Landslide Susceptibility for Different Regions of Kenya
WSP MERIDIAM S.A.S., VINCI CONSTRUCTION S.A.S., VINCI CONCESSIONS S.A S.
WSP REF.: 201-10312-00 NAIROBI-NAKURU-MAU SUMMIT HIGHWAY PROJECT

9-18 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT



This means that this area has rainfall patterns, terrain slopes, geology, soil and land cover that make localized
landslides a frequent hazard phenomenon. The Rift Valley is indeed highly exposed to landslides due to its
topography and soil types. Major landslides occur every year following high precipitation events. Events of
spring 2020 well represents the level of risk in the Project area (OCHA, 2020).

Climate change is likely to alter slope and bedrock stability through changes in precipitation regimes. It is
difficult to determine future locations and timing of large rock avalanches, as these depend on local geological
conditions and other non-climate factors. However, due to the type of infrastructure under study (linear and over
more than 100 km), the likelihood of a landslide occurring near the asset is initially high and will significantly
increase due to climate change. This may occur especially in the northern part of the Project, where precipitation
amounts are larger than in the southern part. WSP recommends that geotechnical assessments be undertaken
before commencement of construction works to confirm the level of risk associated with landslides and inform
the final design of the road.

SOURCES OF UNCERTAINTY

There are several sources of significant uncertainties related to climate modeling. These sources are considered
in this analysis to apply the best practices regarding the use of climate information:

—  Greenhouse gas emissions: we considered greenhouse gas emissions under two different emission
scenarios. The concentration of GHG in the atmosphere is indeed a major source of uncertainty in climate
projections. Climate modelling takes this uncertainty into account through the inclusion of different
emissions scenarios which produce a large range of outcomes, depending on socioeconomic conditions and
the implementation of mitigation measures at global scale.

—  Climate models: this analysis is based on an ensemble of global climate models. Climate models are
complicated computer programs that include many variables and equations to simulate atmospheric and
oceanic processes and changes in climate conditions over time. Despite this, the climate system is so
complex that it is not possible to include all processes in the model and so they remain simplified versions
of the real world. These trade-offs and approximations result in limitations and uncertainties. Given this
uncertainty and the differences between individual climate models, it is not possible to select a single best
climate model. To account for this, an ensemble of models is used, allowing the inter-model range of
projections to be analysed.

—  Down-scaling techniques: the best available data are produced by statistical downscaling of model
simulations. This technique tends to underestimate extremes and to be imprecise to represent short-term
climate events. In this respect, the analysis of regional climate model outputs, considering territorial
features (e.g., topography and land use) would improve the quality of the data analysis.

9.2.3.5 EXPOSURE TO CLIMATE HAZARDS

Exposure is the presence of people, livelihoods, environmental services and resources, infrastructure, or
economic, social, and cultural assets in places which could be adversely affected by a changing climate (IPCC,
2014). This section aims to summarize the current and future exposure of the Project to the climate-related
hazards identified in Section 9.2.2. More precisely, the aim here is to link climate hazards selected as being
relevant for the design, the service, and the construction of the infrastructure with climate baseline and trends.
Table 9-11 present probability scores for each of these climate hazards. They begin with the most important
hazards based on the average of scores of the related climate trends and confidence intervals of climate
projections, as detailed in Table 9-10. The current probability scores of each climate hazard correspond to
statistics of the recent past, whereas the future probability scores are obtained by combining current scores and
likelihood of trends identified in Sections 9.2.3.2 and 9.2.3.3. Baseline scores are used for the analysis of
impacts affecting the construction phase, where future scores are used for the analysis of impacts affecting the
other phases of the project.
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Table 9-11 Probability Scores for Baseline and Future Occurrence of the Selected Climate hazards

PROBABILITY SCORES
CLIMATE . . .
HAZARD Location 1 Location 2 Location 3
Baseline Baseline Baseline Future

Extreme precipitation

and pluvial flooding Moderate

Low Moderate

High winds and storm

.. Moderate Moderate
activity

Landslides Moderate Moderate

9.3 VULNERABILITY ASSESSMENT

Vulnerability to climate change is the degree to which a system (here, the components of the Project) is capable
or unable to cope with the negative effects of climate change. Vulnerability is then the combination of the
sensitivity and the adaptive capacity of each component. Ratings have been assessed through the Vulnerability
Matrix illustrated in Table 9-2.

9.3.1 POTENTIAL IMPACTS

Table 9-12 presents all interactions that can trigger a potential impact on the integrity of the infrastructure and
its surroundings. Potential impacts are sorted out in a matrix depending on the infrastructure component/phase
exposed and on the climate hazard triggering the impact. If a potential impact is linked to more than one climate
hazard, the corresponding likelihood rating will correspond to the maximum value of the ratings in order to
avoid underestimating the level of risk. Project components have been defined in Section 9.2.1 and are used here
to categorize the different climate impacts identified:

— Construction phase and facilities;
— Pavement structures;

— Engineering structures;

— Additional road equipment;

— Nearby communities and the environment.

Potential impacts on the construction phase and facilities are assessed with current and near-future climate
conditions (i.e., baseline ratings from the exposure assessment). Impacts on other categories are assessed with
long-term projections (i.e., future ratings, see Table 9-11). The highest rating is considered among the three
locations selected and the most impacted portion of the infrastructure is made in the risk register.
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Table 9-12 List of Potential Impacts for each Climate Hazard Identified
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Construction phase and facilities

1

Loss of labour productivity during construction

2 Increase in the number of health and safety incidents in the workplace

3 Decrease of potable water supply

4 Delays in material deliveries and lack of access to construction site
Pavement structures

5 Melting of pavement due to high temperatures

6 Tree fall or rock crumbling causing damages on pavement

7 Higher maintenance needs on pavement due to cracks and destruction

8 Increase in vegetation spread on pavement

Engineering structures

9 Higher maintenance needs on bridge joints

10 |Excessive lateral wind loading on bridge and viaduct structures

11 | Thermal expansion of steel structures of bridges and viaducts

12 |Insufficient capacity of the drainage systems

13 |Blockage of crossing points due to water and debris accumulation
14 | Corrosion of retaining walls

Additional road equipment

15  |Power and communication system failure

16  |Landscaping vulnerable to increased temperatures and reduced soil moisture

17 | Destruction or deterioration of shelters and street lighting
Nearby communities and the environment

18 | Dust dispersion in communities during construction

19  |Flooding of surrounding areas

20  |Reduced visibility due to smoke during wildfires

21  |Injuries or fatalities due to flash flooding of crossing points

22 |Long-term loss of serviceability of the infrastructure

23 |Large-scale disturbance of economic activities
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9.3.2 SENSITIVITY AND ADAPTIVE CAPACITY

Sensitivity to climate change is the degree to which a system is affected, either adversely or beneficially, by
climate-related stimuli. The effect may be direct (e.g., a change in crop yield in response to a change in the
mean, range or variability of temperature) or indirect (e.g., damages caused by an increase in the frequency of
coastal flooding due to sea level rise; UNEP, 2005). Adaptive capacity is the ability of a system to adjust to
climate change, including climate variability and extremes, to moderate potential damages, to take advantage of
opportunities, or to cope with the consequences. Adaptive capacity can reduce a Project’s vulnerability to
potential impacts, and, depending on input provided by the client, the Project itself already has an intrinsic level
of capacity to adapt to climate change. The measures already in place and those that would be easy to implement
in the final design phase are listed.

Presented below in Table 9-13 is the summary of the sensitivity, adaptative capacity rationales for each impact,
considering design standards to follow and local challenges!. Note, as a higher adaptive capacity decreases the
impact from a climate hazard and a lower adaptive capacity increases the impact the colours have been assigned
accordingly for that row. Reds contribute the most to increasing a climate risk, orange meaning moderate, and
green and yellow signifying a higher capacity to adapt to climate impacts.

! Refer to documents supplied by Vinci Construction (Schedule 2: Design Construction Standards and Schedule 3:
Performance Standards).

MERIDIAM S.AS., VINCI CONSTRUCTION S.A.S., VINCI CONCESSIONS S.A.S. WSP
NAIROBI-NAKURU-MAU SUMMIT HIGHWAY PROJECT WSP REF.: 201-10312-00
ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 9-22



Table 9-13

Sensitivity and Adaptive Capacity Rationales for each Potential Impact

Potential impacts

Sensitivity

Adaptive capacity

Construction of the infrastructure may be delayed
and has no plan for weather contingencies. Even a
small decrease in productivity will have a large

Working schedules can be arranged to better fit cooler
hours of the day. Health guidelines for working in heat

1 Loss of labour productivity during construction impact. However, construction is likely to happen |are applied and recurring events have been taken
within the next years: climate trends displayed will |account in the program. Alternate personnel can be
then not have a significant influence on current available, but only in limited quantity.
climate conditions.

More incidents can jeopardize the construction
hedul -ti li f the infrastructure. .
. - |36 etils g o 1me d? tvery OF the INMAstUCIUIC. | o 1temate staff to replace those unable to work remains
Increase in the number of health and safety incidents in| However, construction is likely to happen within .
2 . . . scarce. The health and safety system for construction
the workplace the next years: climate trends displayed will then . L .
L . . needs to be revised and significantly improved.
not have a significant influence on current climate
conditions.
Access to potable water for workers is essential
during construction. Supply could be reduced as
there is less precipitation during the dry season. Potable water can be stored and brought to the
Some municipal systems can provide for personal |construction site. But water availability in general can

3 |Decrease of potable water supply . . )
use. However, construction is likely to happen trigger some supply problems in case of very dry
within the next years: climate trends displayed will | conditions.
then not have a significant influence on current
climate conditions.

In case of extreme events blocking access paths,
delivery of materials can be delayed or even
cancelled and workers staying in neighboring

Delays in material deliveries and lack of access to communities WIH not 155 e T ETETaRe . Deliveries can be scheduled in advance to assure

4 L construction site. This would lead to potential o . .

construction site . . . availability of essential materials.
major delays in construction. However,
construction is likely to happen within the next
years: climate trends displayed will then not have a
significant influence on current climate conditions.
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Potential impacts Sensitivity Adaptive capacity

Concrete and bitumen are sensitive to very high
temperatures and sun exposure. In the long term,
the warmest day of the year will reach 33 C in the
south. No issue on bitumen is identified for these
temperature values. The infrastructure is built
following codes and standards and to take account
of climate change for the evaluation of the
elasticity modulus. Melting of pavement remains
very unlikely given the temperature ranges
projected.

Following design standards is good but may be not
sufficient. A security factor can be implemented but
would require a change in design and material use.

5 Melting of pavement due to high temperatures

Although removal of tree hazards is part of the site
work, trees on site will remain sensitive to this risk

6 Tree fall or rock crumbling causing damages on over time. Crumbling will remain a significant Trees and unstable rock can be actively monitored and
pavement issue on secondary roads, directly constructed on |managed to prevent issues.
rock. And damages can cause temporary loss of
serviceability if substantially major.
) ) . . | When such a hazard occurs, damages are not
) ) Ifa major landsh.de or flood does occur due to high avoidable, even if the infrastructure is strong.
7 Higher maintenance needs on pavement due to cracks |precipitation, serious damages could occur, and The onl be taken i ffici
and destruction maintenance work may be urgent to ensure road € Only Measure to be taken 1510 ensure a syticiont
safety contingency fund to repair damaged road as soon as

possible.

Higher temperatures will lead to rapid growth of | Vegetation can be actively monitored and managed to

8 |Increase in vegetation spread on pavement . . .
& P P unwanted vegetation on the infrastructure. prevent issues.

Increased thermal expansion can cause joint
displacement and accelerated deterioration of
materials. The design criteria give a minimum-
maximum temperature range corresponding to
historical average only and does not consider
future climate conditions. However, thermal
expansion remains very unlikely given the
temperature ranges projected.

The design criteria comply with the recommendations
of design standards but may not be sufficient in the
relatively near future. A security factor can be
implemented and would be considered in the design
with a minimal cost.

9  |Higher maintenance needs on bridge joints
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Potential impacts

Sensitivity

Adaptive capacity

Excessive lateral wind loading on bridge and viaduct

Although high winds due to storm activity are

Although it is expected that the infrastructure will be
designed with these potential risks in mind already

10 structures projected to increase, it is anticipated that winds | (design standards consistent with future climate
will still be within design thresholds. conditions), retrofitting of the structure of bridges and
viaducts remains very expensive.
Increased thermal expansion can cause joint
displacement and accelerated deterioration of
materials which may lead to premature failing that
can lead to water and/or air leakage (ex. sealant
joints). In the long term, the warmest day of the
el 33C.1n the south. DS (o 1Eeh Retrofitting of bridge and culvert components remains
Thermal expansion of steel structures of bridges and iES the.rmall CXpansion 1s certain before et relatively feasible but would incur a significant
11 . P g the design life of the infrastructure, it has no Ve . a sig .
viaducts . . additional cost that is not foreseen in any contingency
consequence on isostatic structures (such as the 1
viaducts) as long as the bridge joints and the plans.
bearings are correctly designed. Thermal
expansion on hyperstatic bridges will result in
internal stress, which are considered in the design.
Thermal expansion of culvert is minimal as they
are buried structures
The design criteria used for drainage and storm
water management need to meet current and future
extreme precipitation statistics. The high If flooding was to exceed the capacity of the system, it
topography and the relatively insufficient storm would overflow pathways and roads and even flood
water management system (in light of past neighboring communities. Surface drainage flow could
12 |Insufficient capacity of the drainage systems experience and future statistics) may lead to major |be retroactively improved which could be expensive

runoff and flooding of the asset. The hydrological
model used (TRRL East African Flood Model)
does not consider future climate projections.
Insufficient capacity may be more critical in
northern regions.

and require site regrading. Retroactive grading
changes, incorporating increase to storm pipes may be
invasive and expensive.
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Potential impacts

Sensitivity

Adaptive capacity

Blockage of crossing points due to water and debris

Crossing points are essential for wildlife and local

Cleaning operations are easy to implement, but

13 . communities. Flash floods can occur in these stormwater management capacity is hard and
accumulation . . . . . .
points when drainage capacity is insufficient. expensive to improve.
Corrosion of retaining walls is a slow process and
will not affect the serviceability of the
infrastructure as much as, for example, thermal
. . IO O brldg.e matquals. .The impact N s Non-corrosive material can be used in the final design
14 | Corrosion of retaining walls temperature and rainfall intensity on corrosion of .
. . ) .| of the retaining walls for a reasonable cost.
structure is very minimal. The reduction of section
due to corrosion is taken into consideration in the
design of corroding structures (such as nailed
walls).
In case of extreme heat or high winds, major
power failures can occur. The infrastructure does
L . not have a back-up power source, and street An alternative source of power is difficult to
15 |Power and communication system failure S . . . L .
lighting and signals may become out of service. implement in this situation and remains costly.
This triggers the serviceability of the infrastructure
itself.
Well-e§ loliglied specles tay LS .adapFe.d to Watering frequency can be modified (although water
. . new climate conditions. But the serviceability of .
Landscaping vulnerable to increased temperatures and . . . supply must be sufficient to do so), and more heat
16 . . the infrastructure is not compromised. In case of . . .
reduced soil moisture . L . . resistant plants can be introduced if not already part of
major plant extinction, soil may be more subject to ;
S . landscaping plan.
landslides in some specific areas.
In case ofa} major extreme event, shelt@rs il It is expected that the infrastructure will be designed
street lighting may be destroyed, especially by . Co )
. . C . . with these potential risks in mind already (design
. o strong winds if horizontal loading standards are . . . "
Destruction or deterioration of shelters and street . ... standards consistent with future climate conditions),
17 o not sufficient to future conditions. As a result, they . . . )
lighting . retrofitting of shelters and signals remains relatively
can also be affected by landslides because some
. . affordable compared to the renewal of other larger
components of the infrastructure can be seriously .
components, such as bridges or culverts.
damaged.
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Potential impacts Sensitivity Adaptive capacity

Dispersion of dust is very likely during Monitoring of dust dispersion can not be done in an
construction work and surrounding communities | efficient way during construction. Warnings can be
. . o . . can be impacted by respiratory problems and sent to surrounding communities to reduce the
18  |Dust dispersion in communities during construction o S . . . e .
reduced visibility. However, this impact is temporary impact on their activities. Water spreading
temporary and does not affect the construction of |is already a common practice in the environmental
the infrastructure. management plan.

In the recent years, an important number of
communities and farms were flooded because of
malfunctioning drainage systems directly linked to
the infrastructure. Economic activities are strongly
impacted for local communities. The high
topography and the relatively insufficient storm

19  |Flooding of surrounding areas water management system (in light of past
experience and future statistics) may lead to major
runoff and flooding of surrounding areas. The
hydrological model used (TRRL East African
Flood Model) does not consider future climate
projections. Insufficient capacity may be more
critical in northern regions.

If flooding was to exceed the capacity of the system, it
would overflow neighboring communities. Surface
drainage flow could be retroactively improved which
could be expensive and require site regrading.
Retroactive grading changes, incorporating increase to
storm pipes may be invasive and expensive.

Good visibility is a priority for users of the

it s, \n erse o 5w ks mendhy, Monitoring of wildfire occurrence is relatively easy to

prevent low visibility problems for users. However, in

20 |Reduced visibility due to smoke during wildfires visibility can be significantly reduced, and traffic . )
. . . a case of a wildfire, the infrastructure owner has no
may have to be interrupted until the fire is under . .
capacity to adapt to such extreme conditions.
control.
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Potential impacts

Sensitivity

Adaptive capacity

Injuries or fatalities due to flash flooding of crossing

Crossing points are essential for wildlife and local
communities. Flash floods can occur in these

Cleaning operations are easy to implement, but
stormwater management capacity is hard and
expensive to improve.

21 points points when drainage capacity is insufficient and | AAWareness campaign for local communities can be
when accumulation of debris is significant. easily implemented to'p'revent any injuries in case of
extreme weather conditions. However, controlling
wildlife traffic at crossing points remains challenging.
hen a portion of the road is seriously dama . . .
Wit A portion o1 The T0 &5 onlons y'd ged The adaptive capacity of the owner remains low when
by a climate hazard (flash flood, landslide, . :
. . a portion of the infrastructure becomes unusable.
wildfire), road closures are unavoidable. However, . ; . X
. o Actions to clean the infrastructure will be implemented
. . . this may rarely happen, and if it does, only a small .
22 |Long-term loss of serviceability of the infrastructure . . as soon as possible, but a delay could occur. The
part of the infrastructure will be affected. The . . o
e . . . adaptive capacity of local communities is low as well
spatial distribution of linear infrastructure is an . - .
. . e . since there is no alternative road to travel to a
opportunity here to reduce its sensitivity to this . .
o s neighboring county.
specific impact.
In a case of a major climate hazard, local . . . .
. & . Y There is no alternative road to travel to a neighboring
businesses, regional transit and international trade .
. . county and for transit of goods between Port of
can be impacted, which leads to less traffic on the . .
. . o ) . . . . |Mombasa and inland northeastern Africa (Uganda,
23 |Large-scale disturbance of economic activities infrastructure. Alternatively, if the infrastructure is . ) .
. Ethiopia, Congo Democratic Republic), and local
closed due to weather damages, economic . :
. . ) businesses depend on road infrastructure to generate
activities which rely on transportation of e (s L)
merchandise or people may be strongly affected. & ’
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9.3.3 VULNERABILITY SCORING

Presented below in Table 9-14 are the final vulnerability ratings of the Project to each impact. The matrices used
to calculate the vulnerability can be found in Section 9.1.2. Here are presented the final vulnerability ratings (see
Appendix 9-2 for the complete risk register).

Table 9-14 Vulnerability Ratings for each Potential Impact
Potential impacts Vulnerability scoring
1 Loss of labour productivity during construction Low
Increase in the number of health and safety incidents
2 . Low
in the workplace
3 Decrease of potable water supply Low
Delays in material deliveries and lack of access to
4 . . Low
construction site
5 Melting of pavement due to high temperatures
6 Tree fall or rock crumbling causing damages on Low
pavement
7 Higher maintenance needs on pavement due to cracks
and destruction
8 Increase in vegetation spread on pavement
9 Higher maintenance needs on bridge joints
Excessive lateral wind loading on bridge and viaduct
10 Low
structures
Thermal expansion of steel structures of bridges and
11 . Low
viaducts
12 Insufficient capacity of the drainage systems
13 Blockage of crossing points due to water and debris
accumulation
14 Corrosion of retaining walls
15 Power and communication system failure
16 Landscaping vulnerable to increased temperatures
and reduced soil moisture
Destruction or deterioration of shelters and street
17 " Low
lighting
18 | Dust dispersion in communities during construction Low
19 Flooding of surrounding areas
20 Reduced visibility due to smoke during wildfires
71 Injuries or fatalities due to flash flooding of crossing
points
22 | Long-term loss of serviceability of the infrastructure
23 Large-scale disturbance of economic activities
wsP MERIDIAM S.AS., VINCI CONSTRUCTION S.AS., VINCI CONCESSIONS S.AS.
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9.4 RISK EVALUATION

Risk is the potential loss of life, injury, or destruction/damage of assets which could occur to a system, society
or a community in a specific period, determined probabilistically as a function of hazard, exposure, vulnerability
and capacity. In other words, risk is the product of the likelihood and the severity of impacts. Applying this
definition, climate-and weather-related risks have been identified by reviewing the available Project
documentation and relevant literature, and by applying expert opinion and experience of previous similar
projects. For the purpose of this assessment, the risk rating is defined as “the risk before the consideration of
mitigation efforts”. As such, this is the climate-and weather-related risk that exists before any type of resilience
or mitigative measures are considered.

9.4.1 LIKELIHOOD AND SELECTION OF RELEVANT IMPACTS

Likelihood of impact is the probability of occurrence of an impact caused by a climate hazard that affects the
society, the economy, an infrastructure and/or the environment. The likelihood of each impact is obtained by
cross-referencing the associated vulnerability of the Project and the exposure to climate hazards causing this
impact. Presented below in Table 9-15 is the likelihood of impact ratings for impacts which were rated
‘moderate’ or higher (20 out of 23). These are the impacts that will be carried through in the subsequent section
of this chapter.

Table 9-15 Likelihood of Impact for Impacts with a Rating of 'Moderate' or Higher
Potential impacts Likelihood scoring
1 Loss of labour productivity during construction Moderate
Increase in the number of health and safety incidents
2 in the workplace Moderate
3 Decrease of potable water supply Moderate
Delays in material deliveries and lack of access to
4 construction site Moderate
5 Melting of pavement due to high temperatures Moderate
Tree fall or rock crumbling causing damages on
6 pavement Moderate

7 Higher maintenance needs on pavement due to cracks
and destruction

11 Thermal expansion of steel structures of bridges and

viaducts

12 Insufficient capacity of the drainage systems
13 Blockage of crossing points due to water and debris

accumulation
14 Corrosion of retaining walls Moderate
15 Power and communication system failure Moderate
17 Destruction or deteriloifgaigi)rgg of shelters and street Moderate
18 | Dust dispersion in communities during construction Moderate
19 Flooding of surrounding areas

20 | Reduced visibility due to smoke during wildfires

21 Injuries or fatalities due to flash flooding of crossing
points

22 | Long-term loss of serviceability of the infrastructure

23 Large-scale disturbance of economic activities
WSP MERIDIAM S.AS., VINCI CONSTRUCTION S.A.S., VINCI CONCESSIONS S.A S.
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9.4.2 SEVERITY OF IMPACTS AND INITIAL RISK RATING

Severity is a measure of impact a hazard has on an element of the Project. The severity of each impact is
identified from a social, economic and environmental point of view. The final severity score corresponds to the
maximum level of severity among the three sectors, to keep a conservative approach and not to underestimate an
impact. Provided below in Table 9-16 are the severity ratings for impacts which had a likelihood of occurring
‘moderate’ or higher. Severity rationales have been provided in Appendix 9-1 (see Appendix 9-2 for the
complete risk register).

Table 9-16 Severity Ratings for Impacts with Likelihoods of 'Moderate' or Higher
Potential impacts Severity scoring

1 Loss of labour productivity during construction

) Increase in the number of health and safety incidents
in the workplace

3 Decrease of potable water supply

4 Delays in material deliveries and lack of access to
construction site

5 Melting of pavement due to high temperatures

6 Tree fall or rock crumbling causing damages on

pavement

7 Higher maintenance needs on pavement due to cracks
and destruction

9 Higher maintenance needs on bridge joints

1 Thermal expansion of steel structures of bridges and

viaducts
12 Insufficient capacity of the drainage systems
13 Blockage of crossing points due to water and debris
accumulation

14 Corrosion of retaining walls

15 Power and communication system failure

17 Destruction or deterioration of shelters and street

lighting

18 | Dust dispersion in communities during construction

19 Flooding of surrounding areas

20 Reduced visibility due to smoke during wildfires

71 Injuries or fatalities due to flash flooding of crossing

points
22 | Long-term loss of serviceability of the infrastructure
23 Large-scale disturbance of economic activities

From these severity ratings, a level of risk linked to each impact is assessed. Nineteen out of the 20 selected
impacts received a risk rating of “moderate” or higher. These risks can often be easily mitigated by iterative
control measures and relatively easy-to-implement adaptation options (see Section 9.4.3).
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9.4.3 CONTROL MEASURES AND RESIDUAL RISK RATING

Risk rating does not consider all the adaptation and mitigation measures that could or will be implemented
during construction and, eventually, during operations. Indeed, some measures could potentially enable the risk
rating to significantly decrease. Potential measures having an influence on moderate, high and very high risks
are presented. If all measures are implemented in an efficient way, all potential impacts will represent a low to
moderate risk until the end of the designed life of the infrastructure.

Risks with a rating below moderate may not require any specific measures in the short term. Examples of
control measures can include hard measures, such as control systems and/or soft measures, such as risk
assessment frameworks, strategies, and plans.

For this Project specifically, the measures presented in Table 9-17 can be implemented:

— to ensure security of workers and respect the work schedule during the construction and heavy maintenance
of the infrastructure;

— to ensure climate resilience of all infrastructure components during the construction design;
— during the operation and maintenance processes;

— during a collaborative process where governments, research units, and small businesses can be included (i.e.
large-scale measures);

— as measures to investigate (i.e., nice to have if possible).
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Table 9-17 List of Control and Adaptation Measures for Higher Risks Identified

Proposed measures

Impacts with a reduced risk rating*

During construction

Implementation of a sustainable reserve of alternate personnel in case of emergency and high rates of absenteeism, i.e.
capability of mobilizing extra staff in case of emergency

Development of practices for working in extreme heat including break times and ensuring drinking water accessibility for
workers and work interruption when conditions are too dangerous

Ensuring workers understand the risks of working in extreme heat and have first aid on site for any heat-related illness

Development of water management plans for dry conditions, and keep stored water on hand in the case of low supply

Implementation of a contingency plan to ensure sufficient materials are already on site to continue construction

o

Modification of the environmental management plan to increase the frequency of water spreading during very dry and windy
conditions

Construction design

Inclusion of the foreseen temperature elevation in the criteria to design the pavement structure

Inclusion of the foreseen temperature elevation in the design criteria for the choice of materials used

Improvement of grading/surface drainage where water accumulates associated with flooding problems

Ensure that the stormwater management capacity is sufficient given the values of future extreme precipitation statistics
incorporating climate change effects

Consideration of the effect of corrosion of structure in the design

Operation and maintenance

Implementation of careful pavement monitoring to prevent significant damage, such as pavement melting and rock
crumbling

High and frequent maintenance of drainage systems to avoid clogging

Regular monitoring to properly foresee potential maintenance costs on retaining walls

Careful monitoring and maintenance work if needed at crossing points in case of a high likelihood of a major extreme event
occurring
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Proposed measures Impacts with a reduced risk rating*

Collaborative process

Investigation of opportunities for greywater reuse if municipal water infrastructure is in good shape 3

Collaboration with scientific institutions to better monitor the occurrence of potentially destructive hazards

Optimal integration of the Project with other major projects in the surrounding areas and planning of the drainage system at a
larger scale to avoid that stormwater affects neighboring communities

Collaboration of national weather services and the Kenya Forest Service to better forecast disturbances due to wildfires and to 20
better plan any necessary road closures

Collaboration with local communities to implement awareness campaigns for the use of crossing points only when weather
conditions allow it

Promotion of climate resilient strategies in local business model to decrease interdependencies between transportation
infrastructure and profitability

Investigation

Implementation of rainwater storage as a domestic water source on construction site 3

Implementation of a contingency fund to ensure damages can be repaired on short notice (already considered)

Verification that inspection and maintenance schedules are developed to identify and repair any issues (already considered)

Identification of alternative sources of power in case of a major outage (already provided for the operation and maintenance 15
center with a generator)

Note * Colors correspond to initial risk ratings. Each number corresponds to a potential impact that is mitigated by the corresponding measure. Some of the measures have the
potential to reduce the risk of more than one impact
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9.5 CONCLUSION

The Climate Change Resilience Assessment, comprising the preliminary risk assessment and the detailed risk
assessment, have been conducted in accordance with the methods and requirements of the ISO 31000 standards.

For this assessment, the best available climate projections and historical weather data were used to assess the
vulnerability of this Highway Project to changes in climate and extreme weather for the construction, operation,
and maintenance life of the assets. Risks were identified and evaluated based on the likelihood of the risk
occurring, the consequence should the risk occur, and the planned control measures.

The vulnerability assessment showed that 20 potential impacts (out of 23) are likely to occur during the life span
of the Project (with a moderate, high or very high likelihood). These impacts are mostly related to heat waves,
extreme precipitation, pluvial flooding, landslides, high winds and drought conditions. Among these impacts, 19
of them are considered to represent a moderate, high or very high risk for the infrastructure project.

The WSP climate change resilience team considers that the Project would have a sufficient level of resilience if
the suggested control measures are implemented. Nevertheless, risk assessment should be considered an
ongoing process and it is recommended that the Project periodically revisit the vulnerability and risk
assessments, and the control measures considered in this assessment as new information becomes available
(e.g., climate projections, changes to operating parameters and/or local conditions).
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10 ENVIRONMENTAL AND SOCIAL
MANAGEMENT PLAN

This section of the ESIA presents the Environmental and Social Management Plan (ESMP) proposed for the
construction and operation activities of the NNM Highway Project.

10.1 OBJECTIVES

The ESMP describes mitigation, monitoring and institutional measures to be taken during the project
implementation to eliminate adverse impacts, offset them, or reduce them to acceptable levels.” The objectives
of the ESMP are in line with this definition, which are listed as follows:

— Present all standard and specific mitigation measures developed for the NNM Highway Project that should
be part of the selected Contractor’s contract and procedures;

— Define financing responsibility for the implementation and the supervision of these measures;
— Discuss governance aspects in relation to RVH requirements;

— Identify and describe monitoring activities that need to be realized during and after construction activities to
ensure adequate implementation of mitigation measures and efficiency reducing associated impacts.

In addition to the information provided hereafter, an Environmental and Social Management System (ESMS)
and a series of thematic environmental management plans will be developed and are succinctly presented in
Section 10.4.

10.2 SUMMARY OF IMPACTS AND MITIGATION
MEASURES

The following table presents a summary of the various impacts and mitigation measures presented in the
previous sections of this chapter. Its purpose is to serve as a tool to facilitate the development of the contractors
ESMP. It is structured in seven columns based on the selected VECs carried forward in the ESIA for the
construction activities related to the Nairobi-Nakuru-Mau Summit Highway Project:

— Column 1 lists the assessed VECs (see Table 5-1 for VECs selection rationale);
— Column 2 identifies the sources of impact relating to the VECs (see Table 5-12);
— Colum 3 outlines the potential Project-related impacts to the VECs;

—  Column 4 describes the proposed mitigation measures;

— Colum 5 and 6 identify responsibility for implementing the mitigation measures and monitoring and
evaluating the associated work.

Finally, Column 7 provides an estimated cost which could become part of the normal construction costs or, for
certain specific measures, imply additional costs.
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Table 10-1

Environmental and Social Management Plan

Responsibilities

Use of borrow pits and
quarries, Structural Works,
Presence and use of Highway
and routine maintenance.

Prohibit idling of vehicles on the site or near sensitive receptors. Generators and machinery should be shut down when not in use.
Inform drivers to limit speed in sensitive areas and to limit noise from the rear panel of dumpster truck.
Drivers should be sensitized on noise reduction measures through an Eco-driving attitude program.

Equip the compressors and generators used on site with an acoustic enclosure, a noise barrier or placing them in a soundproof box. This is
particularly important for such equipment that requires round-the-clock operation in areas with sensitive receptors.

If blasting is required at quarry sites, ensure noise and vibration mapping has been realized, limit load of explosives accordingly and advise
local population in advance to prevent nuisances.

Specific Measures:

Respect the noise levels set in the noise permit to be obtained from NEMA when working in the vicinity of sensitive areas including
residential, institutional and/or educational components.

For all stations identified with a Low and Medium impact intensity and resulting in a moderate impact magnitude (see above), no specific
noise reduction measure is recommended. This is because the current model could not take into consideration the potential noise reduction
effect of having a smoother road surface which should induce some noise level improvements. However, it is recommended that a noise
survey campaign be conducted in these areas at least twice a year for the first two years of operation to confirm that effective noise levels do
not increase more than 3 dBA in comparison with initial noise level. After two years, the frequency could be revaluated based on the survey
results.

For all stations identified with a high impact intensity resulting in a Major impact magnitude, it is recommended, when relocation cannot be
considered or speed reduction is insufficient to bring noise levels down to acceptable levels, to implement noise barriers in the specific areas
where concentration of sensitive receptors are found adjacent to the Highway’s right-of-way.

Use porous concrete for the construction of the retaining walls on both sides of the various structures that will be constructed for the Nakuru
crossing between CH 123+570 (ramp to access first viaduct) and CH 126+600 (ramp north of third roundabout) to minimise noise reflection
and maintain noise at an acceptable level such as presented in Table 8.8 (stations S7 to S7f). For the first ramp starting at CH 123+570, the
use of porous concrete is only required on its northeastern side because of the presence of the Lenana Primary School.

If ambient noise-related grievances are received for the section of the Highway where no noise reduction measures have been implemented,
develop and conduct a specific noise monitoring program to verify existing problems and evaluate additional actions required.

which is the
responsibility of
KeNHA

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Atmospheric Environment — | Implementation of temporary | Release of dust and Standard Measures: RVH! Lenders, NEMA To be
Ambient Air Quality construction facilities, atmospheric — Avoid leaving mechanical equipment, machinery, trucks, and vehicles idling unnecessarily at the work site. and KeNHA included in
Transportation and contaminants locally. —  Ensure all vehicles, equipment and machinery are in good working order with a particular attention to motor combustion efficiency and E&S Specialists | construction/
Atmospheric Environment - | circulation, Site preparation, |Contribution to National antipollution systems. operation
GHG Emissions Use of borrow pits and GHG emissions. —  Limit vehicle and machinery speed within the work site to minimize dust generation. Authorized speeds on the work site should be specified COsts.
quarries, Structural Works, and enforced by the contractor.
Base layer and pavement —  Use water bowsers as dust abatement to limit excessive dust emissions from granular material handling and piling, and vehicle movements.
work, Presence and use of —  Ensure trucks transporting fine granular (sand) material and asphalt are equipped with a tarpaulin to cover the material during travel between
Highway, Operation and material site source and work site.
routine maintenance —  Drop granular material as close to the ground possible to reduce the generation of airborne particles.
— Implement an Eco-driving attitude program that will help better manage heavy equipment and fuel consumption.
—  When practically possible, use alternative technologies, energy sources and materials.
Specific Measures:
—  Ensure implementing the Traffic management plan as approved by KeNHA, for the transportation of granular material from existing quarries
to the work site.
— If ambient air quality-related grievances are received, develop and implement an ambient air quality monitoring program to verify
construction-related emission levels, identify the main sources, and develop potential actions for improvement.
Ambient noise. Implementation of temporary |Local increase of noise |Standard Measures: RVH except for | Lenders, NEMA To be
construction facilities, and/or vibration locally Maintain equipment and machinery including brakes, mufflers, catalyzers and silencers in good running condition, clean (power washed), acquisitionand | and KeNHA | included in
T_ranqurtatlo_n and _ durlng_ construction and free of leaks, excess oil and grease. re_chatlon of E&S Specialists construc_tlon/
circulation, Site preparation, |operation activities. sensitive receptor operation

costs except
for acquisition
and relocation

of sensitive
receptor which

is the

responsibility

of KeNHA.

1 RVH will delegate the implementation and responsibility to Construction Joint Venture and/or Operation Company through contractual obligations, with adequate oversight and monitoring.
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Responsibilities
Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Water Resources — Implementation of temporary | Temporary obstruction |Standard Measures: RVH Lenders, NEMA To be
Hydrology construction facilities, of surface water flow |~  Define vehicle and machinery movement routes within the work site and ensure they are respected to limit the creation of ruts. and KeNHA included in
Transportation and during construction and |—  Where possible, run-off water from the work area and adjacent lands should be captured through ditches and redirected appropriately. E&S Specialists | construction/
circulation, Site preparation, |maintenance activities. |— As much as possible, conduct work that may impact local hydrology during the dry seasons (from January to February and from June to operation
Use of borrow pits and September) to minimize the risks associated with watercourse obstruction or encroachment. COsts.
quarries, Drainage and —  Ensure adequate water flow during work by diverting flood prone watercourses for the duration of the work if it needs to be done during rain
stormwater management, seasons (from March to May and from October to December).
Structural work, Waste and —  Except where specifically required (i.e. for bridge construction), avoid storage of granular or any other material within, on the shore of or
hazardous material near (less than 30 m) a water course to limit the risks of such material impeding water flow.
management, Presence and —  Conduct regular inspection and cleaning of culverts to remove encumbrances and maintain the efficiency of the drainage system.
use of Highway, Operation Specific Measures:
and routine maintenance. —  Verify efficiency of water management upgrades at the flood-prone areas identified during the public consultation rounds.
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Valued Component

Source of Impacts

Potential Impacts

Mitigation Measure

Responsibilities

Implementation

Monitoring and
Evaluating

Costs

Water Resources — Surface
Water Quality

Implementation of temporary
construction facilities,
Transportation and
circulation, Site preparation,
Use of borrow pits and
quarries, Drainage and
stormwater management,
Structural work, Waste and
hazardous material
management, Presence and
use of Highway, Operation
and routine maintenance.

Potential introduction of
contaminants
(suspended solids and
others) in the local
watercourses and
wetlands during
construction and
operation activities.

Standard Measures:

Ensure vehicles, equipment and machinery are in good working order to minimize the leak of contaminants.

Remove existing vegetation as late as possible and revegetate as soon as possible to avoid leaving soils bare for longer than necessary to

limit transport of fines in water run-off. This is particularly true on the shores of watercourses crossed by the Project.

Install terrestrial silt screens, where practically possible, between work areas and water’s edge to limit transport of fines in water run-off.

Keep terrestrial and aquatic spill kits at the work site to accelerate intervention to confine and recuperate any occurring accidental spills or

leaks.

Ensure the development of a strong Environmental Management Plan, including but not limited to, strong measures to improve efficiency in

the use of water, a Spill Prevention and Response Plan and a Waste Management Plan that should consider the following recommendations:

= Hazardous waste and hazardous material (including cement powder bags) storage facilities should be built on an impermeable surface
offering confinement capacity in the event of a spill or release. These storage facilities should offer protection against weather
conditions, be access limited and secured, clearly identify content and present the names and coordinates of resources to contact in the
event of spill or release.

= Store all waste in distinct closed containers to allow for some segregation (recyclables and waste) and adequate confinement.

= The fuel trucks that will ensure fueling of machinery at the work sites should carry a spill kit. Except for fixed water works equipment
that cannot be moved, all machinery should be moved away from water side before fueling (at least 30 m). All fuel storage tanks should
be equipped with adequate and required confinement capacity.

= Ensure some of the personnel trained are available to intervene in the event of accidental spills or leaks.

= Contacts of firms (hames and phone numbers) specialized in spill intervention must be kept on-site in the event of a spill or leak that
cannot be handled with on-site spill kits alone.

= Ensure material used for construction comes from known clean sources to avoid chemical contamination. If soils from a non-certified
site are accepted, characterization prior to use is recommended.

After confirming with the National Environment Management Authority (NEMA) of existing options, all waste should be properly stored on

site in appropriate containers and regularly disposed off-site by certified companies.

Develop and implement an emergency preparedness and response plan in case of accidental pollution.

Specific Measures:

Use adequate wastewater capture and/or treatment installations for wastewater from concrete production and surface waters from quarries in

order to respect selected applicable criteria for release in the environment.

Ensure dedicating a specific area for the cleaning of concrete trucks. Capture the resulting wastewater and proceed to adequate treatment or

disposal.

Ensure a particularly stringent application of the above standard measures when working at the level of the following surface water

components:

= Manguo Swamp (CH 3+00 to 4+00), located on the east side of the right-of-way.

= Water courses flowing towards Naivasha lake including Malewa and Gilgil rivers (A8 Highway: approximate CH 42+800 to 43+000,
43+850 to 43+950, 59+650 to 59+750, 64+600 to 64+700 and 76+100 to 76+300; A8 South approximate CH: 47+050 to 47+250).

= Water courses flowing towards EImentaita lake including Mereroni and Mbaruk rivers (A8 Highway approximate CH 90+000 to
91+000, 92+250 to 92+450, 95+600 to +850, 99+550 to 99+700, 104+400 to 104+600 and 106+200 to 106+350).

= Water courses forming the head of the Molo river basin flowing toward lake Baringo (A8 Highway approximate CH 148+800 to
148+900, 149+750 to 149+850, 153+750 to 153+850, 159+050 to 159+125, 169+500 to 169+600, 171+825 to 171+950 and 174+350
to 174+450).

Develop and conduct a regular surface water quality monitoring program covering all work sites located near high sensitivity sites or

hydrologically connected to such sites, such as locations listed in the previous bullets, to verify existing problems and evaluate action

requirements.

Develop and conduct a surface water quality monitoring program to verify existing problems and evaluate action requirements at any other

location along the RoW, if surface water contamination-related grievances are received.

Monitor presence of run-off water reaching lakes Naivasha, Elementeita or Baringo, or effluents thereof. In the affirmative, implement

additional water treatment facilities as required. Particular attention shall be give to the project section bordering Lake Elementeita and

surrounding of CH 38+900; 40+100; 98+100; and 100+800.

Regularly verify and maintain as necessary the water treatment infrastructures listed in table 4-13 and any additional one added.

RVH

Lenders, NEMA
and KeNHA
E&S Specialists

To be
included in
construction/
operation
costs.
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Responsibilities
Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Water Resources — Implementation of temporary | Potential contamination |Standard Measures: RVH Lenders, NEMA To be
Groundwater quality construction facilities, Site | of groundwater through |—  Same measures as for surface water quality. and KeNHA included in
preparation, Use of borrow | accidental spills and Specific Measures: E&S Specialists | construction/
pits and quarries, Waste and | leaks during —  Ensure a particularly stringent application of the above standard measures when working at the level of the following surface water operation
hazardous material construction activities. components: costs.
El‘z;ng?eHr?;Q\;[\,laF;rleée;ecrzﬁgg = Manguo Swamp (CH 3+00 to 4+00), located on the east side of the right-of-way.
and routine maintenance. = Water courses flowing towards Naivasha lake including Malewa and Gilgil rivers (A8 Highway: approximate CH 42+800 to 43+000,
43+850 to 43+950, 59+650 to 59+750, 64+600 to 64+700 and 76+100 to 76+300; A8 South approximate CH: 47+050 to 47+250).
= Water courses flowing towards Elmentaita lake including Mereroni and Mbaruk rivers (A8 Highway approximate CH 90+000 to
91+000, 92+250 to 92+450, 95+600 to +850, 99+550 to 99+700, 104+400 to 104+600 and 106+200 to 106+350).
= Water courses forming the head of the Molo river basin flowing toward lake Baringo (A8 Highway approximate CH 148+800 to
148+900, 149+750 to 149+850, 153+750 to 153+850, 159+050 to 159+125, 169+500 to 169+600, 171+825 to 171+950 and 174+350
to 174+450).
—  Develop and conduct a regular groundwater quality monitoring program covering all work sites located near high sensitivity sites, such as
locations listed in the previous bullets, to verify existing problems and evaluate action requirements.
—  Develop and conduct a groundwater quality monitoring program to verify existing problems and evaluate action requirements at any other
location along the RoW, if groundwater contamination-related grievances are received.
Water Resources — Extraction of Standard Measures: RVH Lenders, NEMA To be
Groundwater quantity groundwater for —  Limit groundwater use to essential needs and aim at continually improve efficiency in the use of groundwater to minimise effect on local and KeNHA included in
construction and availability. E&S Specialists | construction/
operation requirements. |—  Regularly inspect all installations associated with groundwater extraction and distribution to eliminate leaks which are wasting the resource. operation
— Regularly maintain the equipment used to spray water for dust abatement to eliminate leaks and minimise losses. COsts.
Specific Measures:
—  Communicate with the Kenyan Water Resource Authority and any other land management authorities potentially concerned (such as
protected area management authorities), before implementing a groundwater well (hamely within the Lake Naivasha-Elmentaita basin) to
validate best location, local capacity and obtain required permits.
—  Consider the installation of systems to collect and store rainwater to minimise dependency on groundwater within the work sites.
Soil and Sediment — Soil Implementation of temporary | Initiation of soil erosion | Standard Measures: RVH Lenders, NEMA To be
stability/erosion construction facilities, through construction —  Ensure the development of a strong Environmental Management Plan, including but not limited to, site assessment requirements prior to and KeNHA included in
Transportation and activities disturbances and availability of soil erosion protection systems. E&S Specialists | construction/
circulation, Site preparation, |(groundworks). —  Detailed slope stability assessments should be done where required for in areas of cut and or fill operations within the final route alignment. operation
Use of borrow pits and Final designs are to include suitable mitigation measures based on the findings of such studies. Soil stability and erosion should be Ccosts.
quarries, Structural work, monitored prior to the installation of such final mitigation measures.
Road furniture work. —  Avreas disturbed indirectly as part of construction activities (e.g., temporary access routes, temporary vegetation clearing) should be protected
from erosion and returned to a protected state after disturbing activity is removed.
—  Temporary run-off and erosion control management plans should be created and implemented during construction phases. This should
identify construction stages during which assessments and measures should be applied for each section of road as well as all temporary
construction areas.
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Responsibilities

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Soil and Sediment — Soil Implementation of temporary | Contamination of Standard Measures: RVH Lenders, NEMA To be
quality construction facilities, surface soils through —  Ensure all vehicles, equipment and machinery are in good working order with a particular attention to fuel/oil pipes, tanks and sumps, and KeNHA included in
Transportation and accidental leaks or spills hydraulic hoses, etc. E&S Specialists | construction/
circulation, Site preparation, |of contaminants during |—  Keep spill kits at the work site to accelerate intervention in the event of a spill or leak. operation
Base-layer and pavement construction and —  Ensure the development of a strong Environmental Management Plan, including but not limited to, a Spill Prevention and Response Plan and COsts.
work, Waste and hazardous | maintenance activities. a Waste Management Plan that should consider the following recommendations:
material management, = Hazardous waste and hazardous material storage facilities should be built on an impermeable surface offering confinement capacity in
Presence and use of the event of a spill or release. These storage facilities should offer protection against weather conditions, be access limited and secured,
Highway, Operation and clearly identify content and present the names and coordinates of resources to contact in the event of spill or release.
routine maintenance. = Store all waste in distinct closed containers to allow for segregation (recyclables and waste) and adequate confinement.
= The fuel trucks that will ensure fueling of machinery at the work sites should carry a spill kit. All fuel storage tanks should be equipped
with adequate and required confinement capacity.
= Ensure personnel trained are available to intervene in the event of accidental spills or leaks are available.
= Contacts of firms (hames and phone numbers) specialised in spill intervention must be kept on-site in the event of a spill or leak that
cannot be handled with on-site spill kits alone.
= Ensure material used for construction comes from known clean sources to avoid chemical contamination. If soils from a non-certified
site are accepted, characterisation prior to use is recommended.
—  After confirming with the National Environment Management Authority (NEMA) of existing options, all waste should be properly disposed
off-site by certified companies.
Specific Measures:
— If soil contamination-related grievances are received, or if impacts are suspected following any incidents, develop and conduct a soil quality
monitoring program to verify existing problems and evaluate action requirements.
—  Develop an operation procedure to manage accidental soil contamination coming form accidental spills.
Soil and Sediment — Implementation of temporary |Contamination of Standard Measures: RVH Lenders, NEMA To be
Sediment quality construction facilities, Site  |sediments through —  Ensure vehicles, equipment and machinery are in good working order to minimize leak of contaminants. and KeNHA included in
preparation, Drainage and accidental leaks and —  Keep terrestrial and aquatic spill kits at the work site to accelerate intervention to confine and recuperate any occurring accidental spills or E&S Specialists | construction/
stormwater management, spill of machinery used leaks. operation
Presence and use of Highway | at the level of —  Ensure the development of a strong Environmental Management Plan, including but not limited to, a Spill Prevention and Response Plan and COsts.
and routine maintenance. watercourses during a Waste Management Plan that should consider the following recommendations:
construction and = Hazardous waste and hazardous material (including cement powder bags) storage facilities should be built on an impermeable surface
maintenance activities. offering confinement capacity in the event of a spill or release. These storage facilities should offer protection against weather
conditions, be access limited and secured, clearly identify content and present the names and coordinates of resources to contact in the
event of spill or release.
= Store all waste in distinct closed containers to allow for some segregation (recyclables and waste) and adequate confinement.
= The fuel trucks that will ensure fueling of machinery at the work sites should carry a spill kit. Except for fixed water works equipment
that cannot be moved, all machinery should be moved away from water side before fueling (at least 30 m). All fuel storage tanks should
be equipped with adequate and required confinement capacity.
= Ensure some of the personnel trained are available to intervene in the event of accidental spills or leaks.
= Contacts of firms (names and phone numbers) specialized in spill intervention must be kept on-site in the event of a spill or leak that
cannot be handled with on-site spill kits alone.
= Ensure material used for construction comes from known clean sources to avoid chemical contamination. If soils from a non-certified
site are accepted, characterization prior to use is recommended.
Specific Measures:
— Regularly verify and maintain as necessary the water treatment infrastructures listed in table 4-13 and any additional one added.
MERIDIAM S.A.S., VINCI CONSTRUCTION S.A.S., VINCI CONCESSIONS S.A.S. WSP

NAIROBI-NAKURU-MAU SUMMIT HIGHWAY PROJECT
ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

WSP REF.: 201-10312-00

10-7



Responsibilities

and use of Highway.

land development.

Also, the Project may
favour the spreading of
invasive species and
alteration of local
conditions that will alter
vegetation composition.

Maximise the use of vegetation resources from areas that are cleared for road construction activities as specified by KeNHA, NEMA or
KFS's directives.

Remove and keep topsoil to be reused in the same area for revegetation needs. Revegetate temporally disturbed areas once the work is
completed with indigenous flora species.

In order to limit the propagation of invasive species, all such invasive species within the corridor of impact and/or right of way shall be
removed/cleared and replanted with local species.

Ensure all road verge replanting and landscaping is done using appropriate indigenous species.

Inspect construction vehicles and heavy machinery before first mobilization on site to ensure they are free of soil or viable segments of
invasive alien species.

Do not use soils potentially contaminated with invasive alien species as a covering material on site or elsewhere.

Ensure the development of a strong Environmental Management Plan, including but not limited to, a Spill Prevention and Response Plan and
a Waste Management Plan.

Rehabilitate burrow pits using indigenous vegetation when works are completed, or in accordance with landowner agreement.

Implement a construction closure plan in which rehabilitation measures are defined and budgeted.

All construction material and waste must be removed from the construction sites and the area rehabilitated once works are completed.
Implement an alien plant control and monitoring program aimed at removing new populations and preventing them from spreading to other
natural areas.

Specific Measures:

Implement a procedure for vegetation clearing based on detailed maps of presence of NH and CH, pre-construction ground-truthing
walkover surveys, marking off specific areas prior to clearing, and monitoring for compliance.

Avoid placement of any supporting project activities (e.g. camps, laydown yards, topsoil storage etc) within remaining Natural Habitats,
including an appropriate buffe.

The pre-construction walkover survey within the road reserve, quarry sites and other temporary construction facilities to identify the areas of
natural habitat and priority plant species (as defined in the BAP). Mark and leave undisturbed to the extent feasible.

Undertake compensatory plantation either along the project corridor or at places identified by the Kenya Forest Services (KFS), in order to
compensate for the tree felled.

Where possible, plant indigenous trees along the road that will not only act as shade or resource but help create suitable habitat and improve
connectivity to other surrounding natural areas by creating an interconnected greenbelt. Trees planted will also act as atmospheric pollution
barriers.

Only indigenous species approved by the KFS shall be used for plantation.

Where the road crosses the Forest Reserves (Koibatek and Kinale) and private conservancies (Marula Estate and Soysambu Conservancy)
ensure that all temporary works remain within the road reserve and that no encroachment is made on these reserves and conservancies. If
encroachment is inevitable, an adequate compensation for lost habitat shall be developed with KFS and the Private Conservancies.
Collaborate with KFS and Kenya Wildlife Services (KWS) to identify protection measures in case degradation of habitats or land-use
changes are observed in relation to the road development in forest reserves or protected areas along the Highway.

collaboration with
KFS and KWS.

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Habitats and Flora Implementation of temporary |Loss of vegetation cover | Standard Measures: RVH Lenders, NEMA To be
construction facilities, Site | through site clearing and|—  Avoid unnecessary clearance of vegetation. and KeNHA included in
preparation, Waste and later through better —  Preserve existing vegetation where no construction activity is planned. Some measures | E&S Specialists | construction/
hazardous material access to territory —  Protect small patches of natural and regenerated habitat located at the limit of the work site, such as clumps of trees, ponds or wetlands. must be operation
management and Presence favouring an increase in These areas must be designated as sensitive, and staff and contractors must be formally made aware that these areas are not to be destroyed. implemented in COsts.
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Responsibilities

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating

Birds Implementation of temporary | Habitat loss, Standard Measures: RVH Lenders, NEMA To be
construction facilities, degradation or —  Implement measures associated with Noise and Vibrations. Some measures and KeNHA included in
Transportation and modification through —  Implement measures identified to mitigate impacts on hydrology and water quality (see above), such as effective stormwater dissipating must be E&S Specialists | construction/
circulation, Site preparation, |construction work and systems in order to maintain integrity of habitats important to congregatory species. implemented in operation
Use of borrow pits and presence of highway. —  Implement measures identified to mitigate impact on habitat and flora (see above). collaboration with COsts.
quarries, Presgnce of workers | Increase n morta_II'Fy —  No hunting by the contractor’s crew shall be allowed. Possession, transport, collection, fishing, hunting or purchase of TUCN Red-listed KFS and KWS.
and influx of job seekers and | from vehicle collisions. species, CITES listed species, and any species protected by national law by the contractor’s crew will not be permitted.
routine maintenance. Behaviour disturbances o .

because of artificial Specific Measures:

lighting and noise —  The pre-construction walkover survey within the road reserve, quarry sites and other temporary construction facilities shall identify any

generation. active nests of hollow-nesting and canopy-nesting birds. If a threatened bird species is nesting, consult a local avifauna specialist for
guidance on actions to be taken.

—  Ensure that the directives of the noise permit to be obtained from NEMA will also be applied in areas of high-quality habitat for birds, in
particular along Lake Elmentaita World Heritage Site, near Manguo Pond and in the Kinangop grassland IBA)

— Avoid conducting construction work near Manguo Pond, through Marula Estate and other wetlands during the peak of the Grey-crowned
cranes' (EN) breeding season, considered to be December. By late February cranes have finished breeding (Wamiti et al., 2020.). If not
possible, initiate work prior to the breeding period to encourage Grey-crowned cranes to nest away from work areas. If nesting activities are
detected, consult a local avifauna specialist to determine if and what actions should be taken.

— Avoid conducting construction near the Kinangop grasslands IBA area (chainage 26+000 to 35+500) during the Sharpe's longclaw’s (EN)
breeding season, after the rains, from March to June, September to October and in December (Tyler, 2004). If not possible, initiate work
prior to the breeding period to encourage Sharpe’s longclaws to nest away from work areas. If nesting activities are detected, consult a local
avifauna specialist to determine if and what actions should be taken.

— Regularly remove litter and collision carcasses to avoid scavengers to be attracted to the road.

— Implement proposed Wildlife Crossing Structures, including land bridges and bridge underpasses as provided in the Wildlife Mitigation
Report in Appendix 8-2. These types of Wildlife Crossing Structures are likely to be used by birds with strong terrestrial
behaviourlmplement a roadkill monitoring program and identify adaptive management measures if roadkill hotspots are documented.

Reptiles and Amphibians Implementation of temporary |Habitat loss, Standard Measures: RVH Lenders, NEMA To be
constructior_1 facilities, degrgc_jatiqn or —  Implement measures associated with Noise and Vibrations. Some measures and KeN_HA included_ in
Transportation and modification through . e . . . must be E&S Specialists | construction/
circulation, Site preparation, | construction work and Implement measures identified to mitigate impacts on hydrology and water quality (see above). implemented in operation
Use of borrow pits and presence of highway. — Implement measures identified to mitigate impact on habitat and flora (see above). collaboration with costs.
quarries, Drainage and Increase in mortality |~ No hunting by the contractor’s crew shall be allowed. Possession, transport, collection, fishing, hunting or purchase of IUCN Red-listed KFS and KWS.
stormwater management, from_ vehicle collisions. species, CITES listed species, and any species protected by national law by the contractor’s crew will not be permitted.

Structural quk, Prese_nce of |Barrier effect caused by Specific Measures:

workers and influx of job the presence of the SDecilic ieasures. . o . ] o . .

seekers and Presence and use | Highway. — The pre-construction walkover survey within _the rogd reserve, quarry sites and other temporary construction faC|I|t|e§ shall identify small

of Highway. patches of habitat important to herpetofauna, including roadside rocky ridges, hedges, bush clumps and flooded terrain that forms seasonal
wetlands without affecting local stakeholders. These areas to be avoided as much as possible, especially when located at the limit of the road
work site. Areas to be preserved must be marked-off and staff and contractors must be formally made aware that these areas are not to be
destroyed.

—  Implement proposed Wildlife Crossing Structure, including land bridges, bridge underpasses, dedicated culverts, multi-use culverts and
canopy bridges (for arboreal reptiles) as provided in the Wildlife Mitigation Report in Appendix 8-2. All these types of Wildlife Crossing
Structures are likely to be used by reptiles and amphibians.

—  Implement a roadkill monitoring program and identify adaptive management measures if roadkill hotspots are documented.
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Responsibilities
Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Mammals — Small Mammals | Implementation of temporary | Habitat loss, Standard Measures: RVH Lenders, NEMA To be
constructior_m facilities, degrg(.iatiqn or —  Implement measures associated with Noise and Vibrations. Some measures and KeN_HA included_ in
Transportation and modification through imol identified . . hvdrol q r b must be E&S Specialists | construction/
circulation, Site preparation, |construction work and plement measures identified to mitigate impacts on hydrology and water quality (see above). implemented in operation
Use of borrow pits and presence of highway. —  Implement measures identified to mitigate impact on habitat and flora (see above). collaboration with costs.
quarries, Presence of workers |Increase in mortality —  No hunting by the contractor’s crew shall be allowed. Possession, transport, collection, fishing, hunting or purchase of IUCN Red-listed KFS and KWS.
and influx of job seekers and from_ vehicle collisions. species, CITES listed species, and any species protected by national law by the contractor’s crew will not be permitted.
Pr_esence and use of Barrier effect caused by Specific Measures:
Highway. the presence of the . o . . o o
Highway. Increase —  The pre-construction walkover survey within the road reserve, quarry sites and other temporary construction facilities shall identify small
hunting because of an patches of habitat important to small mammals, including clumps of trees, hedges and bush clumps. These areas to be avoided as much as
easier access to territory. possible, especially when located at the limit of the road work site. Areas to be preserved must be marked-off and staff and contractors must
be formally made aware that these areas are not to be destroyed.
—  Where the road crosses the Forest Reserves (Koibatek and Kinale) ensure that all temporary works remain within the road reserve and that
no encroachment is made in the Forest Reserves. If encroachment is inevitable, an adequate compensation for lost habitat shall be developed
with KFS.
—  Implement proposed Wildlife Crossing Structure, including land bridges, bridge underpasses, dedicated culverts, multi-use culverts and
canopy bridges as provided in the Wildlife Mitigation Report in Appendix 8-2. All these types of Wildlife Crossing Structures are likely to
be used by small mammals.
Mammals — Large Mammals | Implementation of temporary |Habitat degradation or | Standard Measures: RVH Lenders, NEMA To be
construction facilities, modification through —  Implement measures associated with Noise and Vibrations. Some measures and KeNHA included in
Transportation and construction work and |—  Implement measures identified to mitigate impacts on hydrology and water quality (see above). must be E&S Specialists | construction/
circulation, Site preparation, |presence of highway. — Implement measures identified to mitigate impact on habitat and flora (see above). implemented in operation
Presence _Of workers and Increase n morta_ll'gy —  No hunting by the contractor’s crew shall be allowed. Possession, transport, collection, fishing, hunting or purchase of IUCN Red-listed collaboration with costs.
influx of job seekers and from vehicle collisions. species, CITES listed species, and any species protected by national law by the contractor’s crew will not be permitted. KFS and KWS.
Presence and use of Barrier effect caused by o .
Highway. the presence of the Specific Measures: - . L S .
Highway. Increase - !Er}sure fencing is mglntaln_ed_ e_tround the road during construction in the Marula Estate and Soysambu Conservancy, to avoid animals being
hunting because of an injured by construction activities. _ ) _ o ) _ _ o
easier access to territory. | Ensure that the directives of the noise permit to be obtained from NEMA will also be applied in areas of high-quality habitat for wildlife.
—  Establish a wildlife crossing technical committee for a period of five to ten years, to develop and implement a monitoring and evaluation
program of the rate of use of crossing structures and their effectiveness at achieving population outcomes for wildlife. The composition as
well as the objectives of this committee as well as the monitoring and evaluation program to be developed and implemented should align
with orientations provided in chapter 6 of Appendix 8-2.
—  Implement proposed Wildlife Crossing Structure, including land bridges, bridge underpasses, dedicated culverts, multi-use culverts and
canopy bridges as provided in the Wildlife Mitigation Report in Appendix 8-2. All these types of Wildlife Crossing Structures are likely to
be used by large mammals. Implement wildlife fencing in Marula Estate, with fence jump out options, and in short lengths at all dedicated
wildlife crossing structures (see Wildlife Mitigation Report in Appendix 8-3).
—  Construct noise and light screens at wildlife crossings and the approaches to the wildlife crossings. This is particularly important at the high
priority crossings to enable more sensitive wildlife species to approach and use the crossing structures.
—  Apply wildlife-friendly lighting design principles (see Wildlife Mitigation Report in Appendix 8-3).
— Install signage warning drivers of the risk of WVC along the highway in high quality habitat for wildlife (A8 South: Kikuyu Escarpment
forest, and area between Maai Maihu and Longonot; A8: Kikuyu Escarpment forest, KWS Training institute, Marula Estate, Soysambu
Conservancy, Koibatek Forest).
— Regularly remove litter and collision carcasses to avoid scavengers to be attracted to the road.
— Implement a roadkill monitoring program and identify adaptive management measures if roadkill hotspots are documented.
Freshwater Ecology — Implementation of temporary |Habitat degradation or | Standard Measures: RVH Lenders, NEMA To be
Aquatic Habitat, construction facilities, modification through —  Implement measures identified to mitigate impacts on hydrology and water quality (see above). and KeNHA included in
Macroinvertebrates and Fish | Transportation and ) construction workand | No fishing by the contractor’s crew shall be allowed. Possession, transport, collection, fishing, hunting or purchase of IUCN Red-listed E&S Specialists | construction/
circulation, Site preparation, | presence of highway. species, CITES listed species, and any species protected by national law by the contractor’s crew will not be permitted. operation
Drainage and stormwater Limitation to fish o . costs.
management, Structural movements. Mortality Specific Measures: . . L . . . .
work, Waste and hazardous | of fish and ,rbi\\slerguch as possible, ensure the maintenance of upstream and downstream connectivity for fish during construction works in streams and
Lnrzcietseerrz?:le?rigal?s?;?‘nﬁiighway miggglsg\;ei;eiazgat;séause —  Restore shores and rive_:rbeds to their pre'-existi'ng.condition once works are completet_j. _
and routine maintenance. of workers® presence —  Ensure culvert and drainage structures dimensioning allows for connectivity of aquatic habitat.
and better access to
territory.
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Responsibilities

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating

Ecosystem Services — Implementation of temporary |Loss of vegetation cover | Standard Measures: RVH Lenders, NEMA To be

Traditional medicine construction facilities, Site  |and forested areas. —  Implement measures identified to mitigate impact on habitat and flora (see above). and KeNHA included in
preparation, Waste and Increase pressure due to | Specific Measures: E&S Specialists | construction/
hazardous material better access of territory |—  Where the road crosses the Forest Reserves (Koibatek and Kinale) ensure that all temporary works remain within the road reserve and that operation
management and Presence no encroachment is made in the Forest Reserves. If encroachment is inevitable, an adequate compensation for lost habitat shall be developed COsts.
and use of Highway. with KFS.

—  Conduct a pre-construction walkover tree survey within the road reserve, quarry sites and other temporary construction facilities to
determine if trees used in traditional medicine are present. The species most frequently mentioned for their medicinal use is Prunus africana.
Warburgia ugandensis, Azadirachta indica and Aloe species were also very frequently recorded. Mark and leave undisturbed to the extent
feasible.

— If loss of traditional medicine trees is not avoidable, undertake compensatory plantation either along the project corridor or at places
identified by the KFS, in order to compensate for the loss of medicinal plants.

—  Collaborate with KFS and KWS to identify protection measures in case degradation of habitats or land-use changes are observed in relation
to the road development in forest reserves or protected areas along the Highway.

Population and Land Tenure |Land acquisition, Temporary or Standard Measures: KeNHA Lenders and Costs are
Resettlement and permanent loss of land |—  Ensure that rented land is rehabilitated, after work is completed, as per agreement with owner and, if any, Kenyan regulatory requirements. NEMA E&S under the
compensation and Use of due to space needed for Specialists responsibility
borrow pits and quarries. construction activities of KeNHA

and the presence of
some of the
infrastructures of the
Highway.
Potential loss of
economic activities for
the same reasons.
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Valued Component

Source of Impacts

Potential Impacts

Mitigation Measure

Responsibilities

Implementation

Monitoring and
Evaluating

Costs

Community Well-being —
Health and Safety

Implementation of temporary
construction facilities,
Transportation and
circulation, Site preparation,
Use of borrow pits and
quarries, Drainage and
stormwater management,
Structural work, Base layer
and pavement work, Road
furniture work, Waste and
hazardous materials
management, Presence of
workers and influx of job
seekers, Presence and use of
Highway, Operation and
routine maintenance.

Increased risk of injury
and health problems for
construction workers.
Health problems caused
by dust and
contamination. Safety
risk for pedestrians, risk
of wildlife-vehicle
collisions, and more
frequent and severe
traffic accidents.
Increased prevalence of
malaria and dengue and
of communicable
diseases including STIs
and HIV/AIDS.
Increased crime in
surrounding
communities.

Stan

dard Measures:

Implement soil management measures (dust reduction and contamination) as outlined above.

Implement atmospheric environment mitigation measures (dust reduction and contamination) as outlined above.

Implement mitigation measures for large mammals outlined in Section 8.2.2.4 to limit their crossing of the highway.

Ensure all drivers working for the project have a valid driver’s license, are certified for driving the vehicle they are responsible for, and have

successfully followed a recognized driving course covering road safety measures and the importance of sharing the road with pedestrians and

other types of vehicles.

Control driver activities to avoid exceeding normal work shifts and to ensure they have enough rest periods.

Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide

maximum safety and traffic flow and that includes, among others, the following measures:

= Control access to work areas to ensure that only necessary personnel and machinery is present.

= Develop and implement specific access routes to and within the work site that are optimized to reduce travel distances by vehicles and
machinery and ensure all drivers working for the project are aware of the established routes.

= Ensure implementing the Traffic management plan as approved by KeNHA, for the transportation of granular material from existing
quarries to the work site.

= Verify with the Ministry of Transport the existing authorized load limits on the various sections of the road network to be used, if any,
and enforce compliance.

= Provide safe and convenient pedestrian paths and crossing points along the road alignment and construction areas, including under and
OVer passes.

= Ensure installation and maintenance of speed control and traffic control systems at pedestrian crossing areas.

= Ensure installation and maintenance of appropriate road signs, signals, markings, and other traffic regulation devices related to
pedestrian facilities and to regular local and regional vehicular traffic.

= Around work areas where significant interactions with pedestrians are likely, install barriers and buffer zones to deter pedestrian access
to the roadway, and reorient them towards designated crossing points and protect them from potential hazards.

Develop and implement a strong Code of Conduct detailing the guidelines on expected engagement with local communities and penalties for

failure to adhere to regulations, and closely monitor its application and effectiveness. The Code of Conduct should include among others:

= Astrict prohibition of GBV (including harassment, exploitation and abuse) and sexual intercourse with partners younger than 18 years
of age (underage sex).

= The requirement to immediately report any suspected case of GBV or underage sex to construction supervising engineer.

= Astrict prohibition for engaging in illicit or criminal activities.

Avoid as much possible the use of chemicals for clearing vegetation. Favour manual or mechanical clearing methods.

Specific Measures:

If diversion of traffic is necessary, take into account key location livelihoods, health and safety services and sociocultural activities in
planning alternate routes.

Establish partnerships with social and health services at project level.

The migrant workers will undergo a pre-hiring and annual medical check up and will be offered treatment if sick. They will also be trained
on disease prevention and recognition to avoid spreading. Organize education campaigns, including a STI and HIV/AIDS prevention
program, for the workers and surrounding communities to facilitate interactions between workers and communities.

Avoid the formation of open holes, or ensure these are covered as much as possible, especially during the rainy season.

During construction, signs announcing known animal crossing areas will be installed to alert drivers.

If possible, design traffic diversion in a way to prevent or limit overtaking in the most hazardous sections of the highways.

Propose, when appropriate, specific local measures to increase safety for road sections where vehicles interact with sensitive areas (dense
urban areas, roadside markets, etc.). For example, implement temporary signalisation, pedestrian crossing lights, by-passes, etc.

Design safety awareness campaign in collaboration with local administrations and governmental agencies aimed at local populations.
Monitor the use of pedestrian crossings and conduct specific awareness campaign to encourage their use.

Insert road use topics amongst the subjects to be covered within the stakeholder engagement plan to increase safety awareness.

Consider, as much as possible, the likelihood of vandalism and theft when designing road furniture, especially in the most hazardous sections
of the highways.

RVH

Lenders, NEMA
and KeNHA
E&S Specialists

To be
included in
construction/
operation
costs.

MERIDIAM S.A.S., VINCI CONSTRUCTION S.A.S., VINCI CONCESSIONS S.A.S.
NAIROBI-NAKURU-MAU SUMMIT HIGHWAY PROJECT
ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

WSP
WSP REF.: 201-10312-00
10-12



Responsibilities

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Community Well-being — Implementation of temporary | Impacts on livelihoods, |Standard Measures: RVH Lenders, NEMA To be
Other construction facilities, gender aspects, —  Implement mitigation measures on livelihoods, gender aspects, Indigenous Peoples, and labour conditions as outlined below. and KeNHA included in
Transportation and Indigenous Peoples, and |—  Regarding nuisance: E&S Specialists | construction/
circulation, Site preparation, |labour conditions = Implement noise measures as outlined above. operation
Use of borrow pits and include: Nuisances = Implement soil management measures (dust reduction and contamination) as outlined above. COsts.
quarries, Drainage and (noise, smell, dust, = Implement atmospheric environment mitigation measures (dust reduction and contamination) as outlined above.
stormwater management, vibrations, and lights). = Limit work activities to normal work hours (8 h to 18 h) as much as possible.
Structural work, Base layer | Limitation of pedestrian = Respect the noise levels set in the noise permit to be obtained from NEMA when working at night.
and pavement work, Road and livestock = Ensure the development and implementation of a Waste Management Plan that should allow for safe and quick disposal of waste.
furniture work, Waste and movement. Effect on = After confirming with the National Environment Management Authority (NEMA) of existing options, all waste should be properly
hazardous materials mobility because of stored on site in appropriate containers and regularly disposed off-site by certified companies.
management, Purchase of traffic diversion and —  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide
materials, goods and services, | slowing down. maximum safety and traffic flow and that includes, among others, the following measures:
Presence of workers and Degradation of = Control access to work areas to ensure that only necessary personnel and machinery is present.
influx of job seekers, community relations and = Develop and implement specific access routes to and within the work site that are optimized to reduce travel distances by vehicles and
Presence and use of cohesion due to land use machinery and ensure all drivers working for the project are aware of the established routes.
Highway, Operation and and compensation = Ensure implementing the Traffic management plan as approved by KeNHA, for the transportation of granular material from existing
routine maintenance. disputes, tensions and quarries to the work site. This Plan should include a map highlighting sensitive receptors in relation with access routes to be used. The
conflicts over the map should be updated regularly with access route changes.
awarding of jobs and = Provide Project drivers with awareness sessions on the Traffic Management Plan and keep records of the trainings.
contracts, increased = Conduct a regular mandatory drug and alcohol testing for drivers working on the construction sites.
inequities that risk = Verify with the Ministry of Transport the existing authorized load limits on the various sections of the road network to be used, if any,
further marginalizing and enforce compliance.
vulnerable groups, and = Provide safe and convenient pedestrian paths and crossing points along the road alignment and construction areas, including under and
inadequate OVer passes.
communication with = Ensure installation and maintenance of speed control and traffic control systems at pedestrian crossing areas.
communities and = Ensure installation and maintenance of appropriate road signs, signals, markings, and other traffic regulation devices related to
stakeholders. Increased pedestrian facilities and to regular local and regional vehicular traffic.
pressure on local natural = Around work areas where significant interactions with pedestrians are likely, install barriers and buffer zones to deter pedestrian access
resources and services. to the roadway, and reorient them towards designated crossing points and protect them from potential hazards.
— As required by IFC Performance 1, develop and implement a Stakeholder Engagement Plan (SEP) to keep communities informed of work
site evolution, planned activities and any potential risk that may arise from the work site. The SEP should include, among others, the
following components:
= Alist of Project stakeholders derived from the present ESIA, the RAP, information from RAP implementation as well as any other
relevant information.
= Analysis of stakeholder engagement to date.
= Identification of methods of communication and information disclosure for specific groups; and
= Action plan for stakeholder information and engagement during project construction.
— Plan and conduct at least one yearly stakeholder engagement session to inform, in one session, all interested and influential stakeholders on
the road/highway activities. Subjects to be covered include a summary of activities held during the last year, upcoming projects, ESMP
implementation results, HSE aspects, and a discussion pertaining to the main grievances received and how to resolve them. Some time
should be allowed for questions and exchanges.
—  Develop and implement a strong Code of Conduct detailing the guidelines on expected engagement with local communities and penalties for
failure to adhere to regulations, and closely monitor its application and effectiveness. The Code of Conduct should include among others:
= Astrict prohibition of GBV (including harassment, exploitation and abuse) and sexual intercourse with partners younger than 18 years
of age (underage sex).
= The requirement to immediately report any suspected case of GBV or underage sex to construction supervising engineer.
= Astrict prohibition for engaging in illicit or criminal activities.
—  Continue favoring local recruitment for job openings.
—  Ensure adequate monitoring of noise levels in sensitive areas.
—  Follow-up on nuisance related grievance to promptly identify problem sources and design adapted mitigation measures.
—  Extend the stakeholder engagement plan into the Operation phase to cover the entire Project lifecycle as required by IFC PS1. Through its
application, communicate job opportunities and application process and initiate discussions on the interaction of local communities with the
highway.
—  Minimise traffic flow interruptions or disturbances during routine maintenance activities through adequate planning and efficient
communication and signalisation.
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Responsibilities
Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Specific Measures:
—  Maximize the hiring of local labour through the following measures:
= Apply human resource policies favouring local labour.
= Implement training programs to build local capacity; and
= Disclose information on newly created business opportunities.
—  Establish partnerships with social and health services at project level.
— If diversion of traffic is necessary, take into account key location of livelihoods and sociocultural activities in planning alternate routes.
—  Through the implementation of the Stakeholder engagement plan, engage stakeholders on topics such as cohabitation of communities and the
highway which could generate potential improvements.
House, Social Amenities and |Land acquisition, Potential influence on | Standard Measure: RVH Lenders, NEMA To be
Community Assets — Resettlement and local house value —  Implement measures for noise reduction outlined above. and KeNHA included in
Housing Conditions compensation, Drainage and |because of the presence |—  Ensure that access is provided to connect local roads and properties with current direct access to the A104. E&S Specialists | construction/
stormwater management, of the highway operation
Presence and use of costs.
House, Social Amenities and | Highway, Operation and Reduced access to Standard Measure: RVH Lenders, NEMA To be
Community Assets — Social | routine maintenance. informal roads dueto  |—  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide and KeNHA included in
Amenities and Community construction activities maximum traffic flow and that includes, among others, the following measures: E&S Specialists | construction/
Assets and during routine = Control access to work areas to ensure that only necessary personnel and machinery is present. operation
maintenance of = Optimize transport routes to reduce travel distances by vehicles and machinery. COsts.
highway. —  Minimise traffic flow interruptions or disturbances during routine maintenance activities through adequate planning and efficient
communication and signalisation.
Specific Measures:
— Avoid locating borrow pits and quarries in the path of informal roads. If necessary in those areas, ensure as much as possible a detour for
non-motorised vehicles.
— If diversion of traffic is necessary, take into account key location of important social amenities and paying special attention to those used by
vulnerable groups (e.g., schools and health centers) in planning alternate routes.
Livelihood Strategies and Land acquisition, Reduction of Standard Measures: RVH Lenders, NEMA To be
Economic Activities — Land- |Resettlement and agricultural production |—  Implement soil management measures (dust reduction and contamination) outlined above. and KeNHA included in
Based Livelihood Activities |compensation, by the generation of —  Implement atmospheric environment mitigation measures (dust reduction and contamination) outlined above. E&S Specialists | construction/
Implementation of temporary |dust, particles and —  Implement surface and groundwater quality mitigation measures outlined above. operation
construction facilities, pollution and by the loss |—  Ensure the development of a strong Environmental Management Plan, including but not limited to, site assessment requirements prior to Ccosts.
Transportation and of land. Effect on supply disturbances, a spill prevention and response plan and a waste management plan.
circulation, Site preparation, |and produced goods —  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide
Use of borrow pits and circulation because of maximum traffic flow and that includes, among others, the following measures:
quarries, Drainage and traffic diversion and = Control access to work areas to ensure that only necessary personnel and machinery is present.
stormwater management, slowing down. = Optimize transport routes to reduce travel distances by vehicles and machinery.
Structural work, Base layer Specific Measures:
and pavement work, Road — Avoid locating borrow pits and quarries on agricultural and livestock lands and in forested areas and respect the official agreement with the
furniture work, Waste and landowner with regards to site rehabilitation once work is completed.
hazardous materials — I diversion of traffic is necessary, take into account key location of land-based activities and their access to markets and local businesses in
management, Purchase of planning alternate routes.
Livelihood Strategies and materials, goods and services, | Effect on supply and Standard Measures: RVH Lenders, NEMA To be
Economic Activities — Self- | Presence of workers and produced goods —  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide and KeNHA included in
Employed and Business influx of job seekers, circulation because of maximum traffic flow and that includes, among others, the following measures: E&S Specialists | construction/
Based Livelihood Presence and use of traffic diversion and = Control access to work areas to ensure that only necessary personnel and machinery is present. operation
Highway, Operation and slowing down. = Optimize transport routes to reduce travel distances by vehicles and machinery. costs.
routine maintenance. Temporary —  To maximize the project’s positive impacts on the creation of jobs, the following enhancement measures are recommended:
displacement of street = Apply human resource policies favoring local labor.
vendors. = Implement training programs to build local capacity.
= Disclose information on newly created business opportunities.
—  Ensure to include self-employed and business-based livelihood as part of the stakeholder engagement plan, namely those having a direct
interaction with the highway.
Specific Measures:
— If diversion of traffic is necessary, take into account key location of local businesses and their access to suppliers and economic outlets such
as markets in planning alternate routes.
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Responsibilities
Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Livelihood Strategies and See impacts on Standard Measures: RVH Lenders, NEMA To be
Economic Activities — freshwater ecology —  Implement the mitigation measure identified for freshwater ecology (i.e., ensure that culverts and drainage structures allow for connectivity and KeNHA included in
Fisheries (water-based above. Effect on supply of aquatic habitat) (Section 8.2.3). E&S Specialists | construction/
livelihood) and produced goods —  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide operation
circulation because of maximum traffic flow and that includes, among others, the following measures: COsts.
traffic diversion and = Control access to work areas to ensure that only necessary personnel and machinery is present.
slowing down. = Optimize transport routes to reduce travel distances by vehicles and machinery.
Increased pressure on | Specific Measures:
the resource because of |—  If diversion of traffic is necessary, take into account key location of fishing and aquaculture sites and processors, and their access to
population influx. suppliers and economic outlets such as fish markets in planning alternate routes.
Livelihood Strategies and Land acquisition, Effect on supply and Standard Measures: RVH Lenders, NEMA To be
Economic Activities — Resettlement and produced goods —  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide and KeNHA included in
Industry (Large-Scale compensation, circulation because of maximum traffic flow and that includes, among others, the following measures: E&S Specialists | construction/
Economic Activities) Implementation of temporary |traffic diversion and = Control access to work areas to ensure that only necessary personnel and machinery is present. operation
construction facilities, slowing down. = Optimize transport routes to reduce travel distances by vehicles and machinery. COsts.
Transportation and Specific Measures:
circulation, Site preparation, —  Ensure continued access to industries located along the highways (e.g., the diatomite quarry at Kariandusi).
Use of borrow pits and — If diversion of traffic is necessary, take into account key location of industries and their access to suppliers and economic outlets. in planning
quarries, Drainage and alternate routes.
Livelihood Strategies and stormwater management, Effect on transport of | Standard Measures: RVH Lenders, NEMA To be
Economic Activities — Structural work, Base layer |goods along the Trans- |—  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide and KeNHA included in
Transport Sector and pavement work, Road African Highway maximum traffic flow and that includes, among others, the following measures: E&S Specialists | construction/
furniture work, Waste and because of traffic = Control access to work areas to ensure that only necessary personnel and machinery is present. operation
hazardous materials diversion and slowing = Optimize transport routes to reduce travel distances by vehicles and machinery. COsts.
management, Purchase of down. Specific Measures:
materials, goods and services, — If diversion of traffic is necessary, take into account key location of industries and their access to suppliers and economic outlets. in planning
Presence of workers and alternate routes.
Livelihood Strategies and influx of job seekers, Potential loss of Standard Measures: RVH Lenders, NEMA To be
Economic Activities — Presence and use of ecological components |—  Implement the following aforementioned mitigation measures to reduce pollution and environmental degradation of touristic natural areas: and KeNHA included in
Tourism and Recreational Highway, Operation and that form part of the = Flora, fauna, and freshwater ecology (Sections 8.2.1, 8.2.2, and 8.2.3). E&S Specialists | construction/
Activities routine maintenance. attraction for tourists. = Soil management (dust reduction and contamination) (Section 8.1.4.). operation
Effect on transport = Atmospheric environment (dust reduction and contamination) (Section 8.1.1.). Ccosts.
efficiency of tourists = Surface and groundwater quality mitigation measures (Sections 8.1.3.2 and 8.1.3.3).
because of traffic —  Ensure the development of a strong Environmental Management Plan, including but not limited to, site assessment requirements prior to
diversion and slower disturbances, a spill prevention and response plan and a waste management plan.
pace. —  Ensure the development of a Traffic Management Plan that considers the distinctive features of the Project area in order to provide
maximum traffic flow and that includes, among others, the following measures:
= Control access to work areas to ensure that only necessary personnel and machinery is present.
= Optimize transport routes to reduce travel distances by vehicles and machinery.
Specific Measures:
— If diversion of traffic is necessary, take into account key location of major tourists’ sites in planning alternate routes.
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Responsibilities

quarries, Drainage and
stormwater management,
Structural work, Base layer
and pavement work, Road
furniture work, Waste and
hazardous materials
management, Purchase of
materials, goods and services,
Presence of workers and
influx of job seekers,
Operation and routine
maintenance.

labour, violation of
workers’ rights, worker
insecurity, fatigue and
stress generating
conflict at the household
and community levels
and potentially act as a
trigger for social
problems such as drug
and alcohol abuse and
GBYV influx of workers
and job seekers may
negatively affect the
social acceptability of
the Project.

= Work Injury Benefits Act (Section 2.3.10); and

= International Finance Corporation (IFC) Performance Standard 2: Labour and Working Conditions (Section 2.5).

Contractually require all contractors, subcontractors, and suppliers to adopt and comply with policies and procedures that comply with
national regulations and international standard and address all aspects of labour standards relevant to the project

Develop and implement a Health and Safety Management plan that meets or exceeds national regulations and international standards to
protect every worker involved in construction activities, including temporary workers. Specific provisions must be included for:

= Supply of drinking water of adequate quantity and quality.

= Provision of gender-separated sanitation at construction sites.

= Declaration of accidents through an accident reporting mechanism.

= Handling of domestic and specialized waste, as well as dangerous goods.

= Procedures in case of injuries and accidents.

= Provision and use of personal protective equipment (e.g., helmets, fall protection equipment, etc.)

= Securing of equipment and demarcation of any excavation work areas; and

= Deployment of signs and fences in construction areas, where necessary.

Develop and implement an Emergency Measures Plan.

Develop and implement a monitoring system for the application of the above plans, regulations, and standards by all levels involved in the

Project, including contractors, subcontractors, and suppliers of goods and services.

Develop and implement a grievance redress mechanism for workers and residents and establish a safe and ethical reporting environment that

allows for anonymous reporting.

Implement a long-term training program throughout the construction phase to ensure adequate training and qualification of all staff
employed for the project.

Provide medical facilities throughout the construction phase for the use of workers where required.

Ensure reasonable working hours, wages and other benefits.

Provide suitable and safe amenities and sanitation facilities, including available drinking water and latrines.

Implement measures for supporting the recruitment and retainment of female workers outlined in Section 8.3.7.

Specific Measures:

Maximize the hiring of local labour through the following measures:

= Apply human resource policies favouring local labour including, but not limited to, local hiring targets.

= Implement training programs to build local capacity; and

= Disclose information on newly created business opportunities.

Establish partnerships with social and health services at project level.

Prepare a list of relevant medical and social resources and services for workers and ensure all relevant staff (e.g., human resources,
supervisory staff, grievance redress mechanism staff, etc.) have access to and are familiar with this document.

Provide assistance to workers struggling with physical and mental health issues and substance abuse in accessing needed resources and
services (e.g., helpline, physical and psychological health services, etc.).

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Labour Conditions Implementation of temporary | Increased risk of injuries | Standard Measures: RVH Lenders and To be
construction facilities, and physical and mental |—  Develop and implement hiring guidelines that meet or exceed relevant national regulations and international standards, including: KeNHA human | included in
Transportation and illnesses, risk of abuse = Occupational Safety and Health Act (Section 2.3.2). resources construction/
circulation, Site preparation, |by contractors hiring = Public Health Act (Section 2.3.3). specialists operation
Use of borrow pits and underage workers (child = Employment Act (Section 2.3.9). COsts.
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Responsibilities

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Vulnerable and Marginalized | Implementation of temporary | Limitation of movement | Standard Measures: RVH Lenders, NEMA To be
Groups (VMGs) construction facilities, for community member |—  As detailed in the VMGPF (KeNHA, 2019), develop and implement a strong Code of Conduct (CoC) detailing the guidelines on expected and KeNHA included in
Transportation and and of access to engagement and penalties on issues around the local community, child protection and gender-based violence protection, including sexual E&S Specialists | construction/
circulation, Site preparation, |roadside for selling exploitation and abuse (SEA). The Code of Conduct should include among others: operation
Use of borrow pits and goods. = Astrict prohibition of GBV and sexual intercourse with partners younger than 18 years of age (underage sex). COsts.
quarries, Drainage and = The requirement to immediately report any suspected case of GBV or underage sex to the construction supervising engineer.
stormwater management, —  Develop a Gender and Social Inclusion (GSI) Policy for the Project’s activities.
Structural work, Base layer —  Develop and conduct GSI information/ awareness sessions with all staff.
and pavement work, Purchase —  Develop and implement a Free, Prior, and Informed Consent process in line with the IFC Performance Standard 7.
of materials, goods and —  Develop and implement an Indigenous Peoples Plan that includes, but is not limited to, the following components:
services, Presence of workers = A culturally appropriate Grievance Redress Mechanism developed in partnership with affected Indigenous communities.
and influx of job seekers, = A participatory monitoring process to evaluate the effectiveness of the FPIC agreement and ongoing consent; and
Presence and use of = The conditions under which the consent process can be reinitiated and the FPIC agreement renegotiated.
Highway, Operation and —  To maximize the project’s positive impacts on the creation of jobs, the following enhancement measures are recommended:
routine maintenance. = Apply human resource policies favouring local labour.
= Implement training programs to build local capacity.
= Disclose information on newly created business opportunities.
—  Ensure the continued implementation of the Grievance Redress Mechanism developed in partnership with affected Indigenous communities.
—  Implement the participatory monitoring process to evaluate the effectiveness of the FPIC agreement and ensure ongoing consent.
Specific Measures:
—  Consider, when and if possible, preferred Maasai crossing locations when planning pre-construction and construction activities to minimize
detours required by herders.
—  Limit, when and if possible, the duration for which stalls and curio shops would not have access to the right of way.
—  Support GBV victims through the following measures:
= Prepare alist of relevant resources and services for GBV victims and ensure all relevant staff (e.g., human resources, supervisory staff,
grievance redress mechanism staff, etc.) have access to and are familiar with this document.
= Provide assistance to GBV victims in accessing needed resources and services (e.g., helpline, physical and psychological health
services, etc.).
—  Organize education campaigns, including a ST1 and HIVV/AIDS prevention program, for the workers and surrounding communities (targeting
men, women, boys and girls) to facilitate workers and community interactions.
— Include, as much as possible, footbridges and underpasses in preferred locations identified by the Maasai.
—  Consider, when and if possible, Indigenous Peoples’ use of the RoW (e.g., grazing, stalls and curio shops) when planning routine
maintenance activities.
— Increase as much as possible the safety of areas used by Maasai women such as pedestrian crossings and sections adjacent to the right-of-
way with curio shops.
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Responsibilities

Valued Component Source of Impacts Potential Impacts Mitigation Measure Implementation | Monitoring and Costs
Evaluating
Genders Aspects Land acquisition, Inadequate distribution |Standard Measures: RVH Lenders, NEMA To be
Resettlement and of dues following land |— In the case of compensation to be given in response to expressed grievances, ensure strong representation of women in the process in order and KeNHA included in
compensation, Purchase of  |or goods acquisition. to attribute and distribute compensation equitably. E&S Specialists | construction/
materials, goods and services, | Risk of Gender based |—  Ensure proper consideration of gender issues in decision-making processes. operation
Presence of workers and violence, increase —  Fully implement, monitor and enforce legal and regulatory requirements pertaining to non-discrimination interventions/strategies and gender COsts.
influx of job seekers and abandonment of wives under employment laws of Kenya.
Operation and routine and of prevalence of —  Encourage the recruitment of female workers, with equal payment for male and female workers, for equivalent jobs. This can be achieved
maintenance. sexually transmitted through the following potential measures:
infections because of = Set targets for women employment.
population influx. = Recruit and train women to be integrated in existing work teams.

= Offer equal salaries for the same work to all employees with the same level of experience and skills, whether they are men, women or
people with a disability.

= Implement family-friendly measures such as health coverage and time-off for the birth of a new child. Ensure these measures are in
line with Kenya’s governmental regulation.

= Provide civic and employee education on sexual harassment in the workplace.

= Ensure adequate amenities in field-based work such as segregated toilets, adequate waste disposal facilities, water for personal hygiene,
etc.

= Develop and implement gender and issue sensitive staff grievance redress mechanisms and establish a safe and ethical reporting
environment that allows for anonymous reporting.

—  Develop a Gender and Social Inclusion (GSI) Policy for the Project’s activities.

—  Develop and conduct GSI information/ awareness sessions with all staff.

—  Develop and implement a strong Code of Conduct that protects women, girls, boys and men from gender-based violence (physical, sexual,
and psychological) and closely monitor its application and effectiveness. The Code of Conduct should include among others:
= Astrict prohibition of GBV and sexual intercourse with partners younger than 18 years of age (underage sex).
= The requirement to immediately report any suspected case of GBV or underage sex to construction supervising engineer.

—  Develop and implement internal grievance and support that is accessible to all employees, pays special attention to the different realities of
female and male victims of GBV, and includes the possibility of denouncing any form of harassment or intimidation. Ensure proper actions
are taken according to the Kenyan legislation in cases of harassment.

—  Develop and implement an external gender-sensitive grievance redress mechanism that is accessible to all segments of the general
population, pays special attention to the different realities of female and male victims of GBV, and includes the possibility of denouncing
any form of harassment or intimidation. Ensure proper actions are taken according to the Kenyan legislation in cases of harassment.

— Implement and follow-up on gender-sensitive grievance redress mechanisms, paying special attention to the different realities of female and
male victims of GBV.

—  Collect gender-segregated data during monitoring and evaluation, and ensure proper consideration of gender issues in decision-making
processes.

—  Fully implement, monitor and enforce legal and regulatory requirements pertaining to non-discrimination interventions/strategies and gender
under employment laws of Kenya.

Specific Measures:

—  Establish partnerships with social protection services at project level.

—  Support GBV victims through the following measures:
= Prepare a list of relevant resources and services for GBV victims and ensure all relevant staff (e.g., human resources, supervisory staff,

grievance redress mechanism staff, etc.) have access to and are familiar with this document.
= Provide assistance to GBV victims in accessing needed resources and services (e.g., helpline, physical and psychological health
services, etc.).

—  Organize education campaigns, including a ST1 and HIV/AIDS prevention program, for the workers and surrounding communities to
facilitate workers and communities’ interactions.

—  Ensure that the Project offers some procurement opportunities for women, youth and persons with disabilities as required by Kenyan
policies. This can be facilitated by:
= Establishing a system for tracking bidders and awardees from women-headed or majority women-owned firms.
= Setting up a mechanism to promote bid-readiness support for women-owned or majority women-owned small firms and businesses.
= Maintaining vigilance for opportunities which could be offered to women groups.

—  Provide, if possible, additional income generating opportunities to women during construction (e.g., provision of catering services, selling
local products).

— Increase as much as possible the safety of areas used by women such as pedestrian crossings and sections adjacent to the right-of-way with
stalls.
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