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Figure 2: the Copernicus land cover and land use (2019) map interpretation of the 
situation in the area of interest for the project.  
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Figure 3: the simplified FFMES based interpretation of land cover and land use (Nov 
2020) map of the situation in the area of interest for the project.  
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3.3. Preliminary Standardised Biodiversity Sensitivity Analysis (SBSA) classes 

To further help with the definition of important areas for sampling, a preliminary Standardised Biodiversity Sensitivity 
Analysis (SBSA) has been undertaken. The methodological process followed to undertake this analysis is presented in 
Appendix 1. The output generated represents a classification of the landscape of concern on a scale ranging from 1 
(very low sensitivity) to 5 (very high sensitivity). The analysis was undertaken at a scale of 1 ha precision, which allows 
the targeted selection of sites of higher sensitivity at a high resolution. Figure 4 provides the summary of the analysis in 
a map format.  
 
4. General sampling strategy. 

The “landscape scale” situation for the area to be investigated precludes a census approach or a small areas approach. 
Hence, a “landscape approach” is required, which typically relies on a grid-based system, where each cell of the grid is 
considered a potential sampling grid cell (Bourgeron et al., 2001; Hayek and Buzas, 2010). Sampling then needs to 
occur within a representative number of such grid cells. Based on work conducted in a range of dry landscapes to wet 
and humid landscapes in Australia, Bourgeron et al. (2001) suggest using a “multistage stratified semi-random sampling” 
(MSSRS) approach employed over such a grid-based system. The MSSRS is applied to the full extent of the study area, 
where grid cells represent the basic unit to guide sampling. This approach is considered as optimal to define the study 
area when it is both vast and complex (Bourgeron et al.; 2001) and allows for summarising the landscape in a number of 
sampling units that can be considered in a rational manner. When confronted with a large and complex study area and 
faced with time and manpower limitations, Bourgeron et al. (2001) further recommend that a representative section of 
the study area, representing a minimum of at least 5% of the total study area, needs to be visited in greater depth. When 
using a sampling grid cells system to represent the landscape of concern, this means that from the total number of grid 
cells that represent the study area, at least 5% of the grid cells need to be visited and used to lay at least one research 
location and subject to additional general overview. However, a target of 10% is suggested as closer to what should be 
considered for an “optimal” overview. This structured approach of simplifying the landscape into a grid system, has been 
used regularly for large scale studies and has been considered to provide an adequate and representative illustration of 
a landscape (Hayek and Buzas, 2010; Greenwood and Robinson, 2006; Morris and Emberton, 2009) and its variations 
considering time and resources available. 
 
For such study areas simplified to grid cell system, a decision is required on the level of detail required. Typically, for 
areas spanning up to 2,000 km², using a 1 km² grid cell size can be considered as appropriate, however, on larger scale 
study areas, grid cell sizes may have to be increased to increase exploration affordability (Bourgeron et al, 2001; Hayek 
and Buzas, 2010). Such a choice needs to be further motivated by the diversity and homogeneity of ecosystems 
encountered whereby the less diverse and more homogenous ecosystems are, the more judicious it becomes to use a 
larger grid cell size.  
 
Considering the direct impact area of 980 km² spanning eight broad habitat types as well as 10 land use / land cover 
classes, the use of a 1 km² grid cell sampling system is deemed adequate. Further considering the 10% target 
suggested by Hayek and Buzas (2010), an optimal target of 98 sampling grid-cells will need to be visited for terrestrial 
fields of investigations to ensure the spatial representativeness requirements, although a minimum target of 49 sampling 
grid cells may also be considered. This 98 sampling grid-cells subset of the study area for direct impact should be 
subjected to a highly detailed (high number of observations) sample effort in order to have a representative illustration of 
the landscape (Morris and Emberton, 2009; Greenwood and Robinson, 2006) and its variations. From such a 
representative sample, extrapolations can be made, with levels of confidence that will have to be defined. For freshwater 
ecology, as the sampling area represents 361 km², the 10% requirements highlight that 36 sampling grid cells should be 
visited as an optimal target, while 18 sampling grid cells should be the minimum target.   
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Figure 4: the preliminary SBSA output for the 2 km buffer on either side of the road 
representing the area of direct impact, as established prior to the biodiversity 
baseline field visit by the group of biodiversity specialists incorporated by FFMES for 
the project. A total of three experts incorporated had the opportunity to join a 
reconnaissance visit, hence providing a higher level of confidence in the output.   
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Additional sampling for features likely to be affected indirectly needs to be considered in the indirect impact zone. 
However, sampling for the latter should be concerned with representativeness for the purpose of information required 
rather than representativeness in the landscape overall.  
 
Because the available baseline reference literature for the study area in Kenya is both outdated and limited in scope 
(Zhou et al. 2017), the sampling strategy should further leave room for adaptive methodological inputs in the sampling 
approach (Morris and Emberton, 2009). As such an allowance is made for adaptive (selective) sampling in order to cater 
for: 

- New information obtained during the baseline studies and warranting further research,  
- Complement current study pattern if judged insufficient,  
- Selective sampling of specific attributes considered necessary.  

 
As a MSSRS approach is suggested, the following should apply:  

- Stratification should rely on providing an overview of: 
o Broad habitat types, 
o Land cover / land use classes, 

- Stages of selection should be further guided by  
o Within 2 km distance from the main road alignment considered,  
o Proximity of an access route to ensure the sampling targets can be reached (although 100 m 

distance away from road or track or human feature should be observed if possible and relevant) 
and do not represent a logistical impossibility, 

o Predicted sensitivity for the sampling site location should be the highest possible (plot placement 
should be preferred within areas ranked with values of 5, 4 & 3),  

- Final selection of the sampling location in the field should be left to expert decision, preferably within 100 m 
of the predicted site assigned through the sampling planning exercise, provided that it fits the stratification 
requirements.  

 
5. Grid cells sampling. 

5.1. Defined sampling area: 

As suggested above, the following targets apply for terrestrial work scope 
- Total direct impact study area:  980 grid cells of 1 km²  or 98,000 ha,  
- Defined sampling grid cells:  98 grid cells of 1 km² or 9,800 ha (10 % of study area).  

 
Fore freshwater ecology work scope, the following targets apply:  

- Total direct impact study area:  361 grid cells of 1 km²  or 36,100 ha,  
- Defined sampling grid cells:  36 grid cells of 1 km² or 3,600 ha (10 % of study area).  

 
5.2. Undefined sampling area – adaptive (selective) sampling strategy: 

- Within the same total study area as above, or outside, placement as required once in-depth studies are 
launched and placement can be refined to complete the defined sampling strategy,  

- 15 sampling grid cells of 1 km² (1,500 ha or 2% of direct impact study area) to be located either randomly 
or subjectively, for terrestrial ecology purposes 

- 7 sampling grid cells of 1 km² (700 ha or 2% of direct impact study area) to be located either randomly or 
subjectively, for freshwater ecology purposes 
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The combination of defined and undefined sampling areas represents >10% of the total direct impact study area where 
baseline studies will be conducted.  
 
6. Preliminary sampling locations selection. 

On the basis of the recommendations made in the previous sections, a preliminary selection of sampling locations fitting 
the specified stratification and selection stages has been developed. This has culminated in a preliminary list of 442 
potential sampling locations and a total of 284 potential sampling grid cells within the study area. The list of potential 
locations and grid cells, further highlighting habitat types, land use / cover class and sensitivity for the selected location 
is provided in Appendix 2 as a guide. Appendix 3 provides an overview of the sampling locations as a map system over 
the study area. Table 3 below provides an overview of the number of potential locations identified per broad habitat class 
(BHC) and per land cover class (LCC) as well as per sensitivity class.  
 
Table 3: Overview of the potential locations pre-determined for the baseline field surveys, to be used by the survey team 
to select their field survey locations. The potential locations have been identified using the stratification and selection 
stages suggested.  

 
Land cover classes detail:  
3 CSDD Cultivation and severe deforestation/degradation (with old lands and minor settlements included) 
5 Pl Plantations  
6 MSDDOL Medium to severe deforestation/degradation and old lands 
7 SWG Sparse woodlands and grasslands 
8 ODW Open to dense woodlands 
9 DCWF Degraded closed woodlands and forests 
10 CWF Closed woodlands and forests 
12 Wtl Wetlands 

 

 
7. Sampling location selection approach 

The field survey team leaders will need to evaluate the suggested list of locations for sampling and identify, with respect 
to their field of investigation, which sampling locations provide the best chances of providing the level of evidence 
required.  
 
The sampling locations will be selected in pairs, either on the same grid cell or grid cells that are adjacent or closely 
related in space. This requirement is established to ensure a wet and dry season pattern investigation pattern of the 
locations in addition to the spatial representativeness. 
 
The sampling locations will be selected to provide a representative balance of the broad habitat classes and the land 
cover types, considering that a minimum of three sample site per broad habitat class or land cover type is deemed as 
the absolute lowest sampling effort permissible per type (Larsen, 2016; Kent, 2012; Newton, 2007). Table 4 summarises 
the area of land in ha per broad habitat class and land cover type in the target study area to consider the levels of 

Descriptions Land cover classes (LCC) and sensitivity classes

3 CSDD 5 Pl 6 MSDDOL 7 SWG 8 ODW 9 DCWF 10 CWF 12 Wtl

2 3 4 5 3 4 5 2 3 4 5 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 5

AfmB Afromontane bamboo (AfmB) 2 4 1 4 2 4 4 5 2 2 4 34

AfR Afromontane rainforest (AfR) 3 3 1 3 3 2 1 16

AUF Afromontane undifferentiated forest (AUF) 11 13 9 2 14 2 1 15 7 1 5 2 1 3 7 6 99

ESEBT Evergreen and semi evergreen bushland and thicket (ESEBT) 2 25 9 2 2 17 13 2 2 3 14 33 10 13 4 151

EWG Edaphic wooded grassland (EWG) 6 4 2 1 8 7 4 6 38

HalV Halophytic vegetation (HalV) 3 1 2 1 1 2 2 2 2 16

RWV Riverine wooded vegetation (RWV) 11 9 21 2 2 9 6 60

UAWG Upper Acacia wooded grassland (UAWG) 4 3 6 6 3 6 28

Total 5 6 50 40 6 18 2 1 6 54 25 2 2 3 2 5 49 63 6 1 18 4 3 7 39 19 6 442

Total / LCC 6101

Broad 

habitat 

classes 

(BHC)

Total 

per 

BHC

26 86 7 119 29 68
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representativeness. A possible outline of the number of sampling locations per broad habitat class and land cover type 
has been provided to target a theoretical figure of 110 locations being visited during the combined field work effort 
periods (dry season + wet season field work time), assuming 5 locations can be visited per day for the terrestrial 
aspects.  
 
Table 4: overview of the area (in ha) per broad habitat class and per land cover / land use types in the study area, with 
summary as a percentage. Sampling targets to be considered per broad habitat class and per land cover / land use 
types are suggested on a basis of 110 sampling locations ideal target over the two seasons of field work planned.  

 
 
The sampling locations will then be selected to ensure that the highest levels of sensitivity are selected first in the 
available group of sampling locations suggested, to ensure that the maximum potential for contact with biodiversity is 
incorporated.  
 
8. Baseline ecosystem and habitat definition related studies strategy within the sampling grid cells. 

8.1. General considerations 

These studies essentially rely on the vegetation studies accompanied by data collection on relevant ecological factors 
(Morris and Emberton, 2009) to define all habitats types found in the study area in a representative manner.  
 
These studies focus on vegetation as it is an obvious and non-mobile element of biodiversity that is:  

- Easy to sample (non-mobile and easily identified) (Kent, 2012; Sutherland, 2006; Newton, 2007;  
- Long lived and therefore representative of 50 years timeframes dynamics within which most development 

projects fall (Newton, 2007),  
- Dynamic, with relatively rapid response to disturbance (Newton, 2007),  
- Sensitive and species rich (Sutherland, 2006; Morris and Emberton, 2009),  
- The basic supply of habitats (structural diversity) for mobile organisms and therefore a good surrogate to 

define potential mobile organisms diversity (Morris and Emberton, 2009),  
 
These studies need to provide an overview of variations, structure, function, sensitivity, and integrity of the habitats in 
order to establish habitat and ecosystem quality and the potential for 1) provisioning, 2) regulating and 3) supporting 
ecosystem services (IFC performance standard N°6, 2012).  
Based on previous experience and using Larsen (2016) recommendations for standardized core methods for Rapid 
Biological Assessments as well as the best practice guidelines for undertaking biodiversity baseline studies (Gullison et 
al. 2015), at the field work level the following work is suggested:  

Area in ha - Land cover types per VECEA habitat types within a 2 km buffer zone around the road alignment

V
eg

 

O
th

er

M
am

m
al

s

OBJECTID VECEA Class 1: Villages and 

towns

3: Cultivation 

and severe 

deforestation/de

gradation (with 

old lands and 

minor 

settlements 

included)

4: Permanent 

cultivation 

(green houses)

5: Plantations 6: Medium to 

severe 

deforestation/de

gradation and 

old lands

7: Sparse 

woodlands and 

grasslands

8: Open to dense 

woodlands

9: Degraded 

closed 

woodlands and 

forests

10: Closed 

woodlands and 

forests

11: Water Total % of tota l  

area in 

the VECEA 

class

1 Afromontane bamboo 0.0 1,288.4 0.0 611.3 209.1 0.4 295.1 1.8 187.9 0.0 2,593.9 3.5% 6 6 6

2 Afromontane ra inforest 122.1 321.9 0.0 40.3 10.0 0.0 54.9 0.0 36.1 0.0 585.3 0.8% 6 6 6

3 Afromontane undi fferentiated forest 275.1 21,585.8 0.0 1,913.3 1,869.3 49.8 4,150.6 644.6 1,730.6 1.6 32,220.7 43.8% 30 30 30

4 Edaphic wooded grass land 70.9 2,860.9 0.0 26.1 394.6 0.0 108.2 16.5 100.1 0.2 3,577.5 4.9% 9 9 9

5 Evergreen and semi  evergreen bushland and thicket 5,229.3 13,783.5 127.6 48.6 1,921.8 141.3 4,485.9 51.3 207.1 55.8 26,052.3 35.5% 20 20 20

6 Freshwater swamp 0.0 114.3 0.0 0.0 20.4 0.0 13.9 0.0 6.3 0.5 155.5 0.2% 6 6 6

7 Halophytic vegetation 0.0 20.6 0.0 0.0 24.5 0.0 29.4 0.0 3.4 35.0 113.0 0.2% 6 6 6

8 Riverine wooded vegetation 106.8 2,751.8 51.0 8.5 572.9 2.7 582.8 22.0 190.0 41.7 4,330.2 5.9% 12 12 12

9 Upper acacia  wooded grass land 14.2 2,704.0 64.0 3.1 140.9 0.0 312.3 34.2 103.2 1.1 3,377.0 4.6% 9 9 9

10 Water 3.8 32.8 0.0 0.0 22.7 0.0 25.0 0.0 2.3 395.2 481.8 0.7% 6 6 6

Total 5,822.3 45,464.0 242.5 2,651.1 5,186.2 194.2 10,058.2 770.6 2,566.9 531.1 73,487.1 100.0% 110 110 110

% of the total  area in the land cover type 7.9% 61.9% 0.3% 3.6% 7.1% 0.3% 13.7% 1.0% 3.5% 0.7% 100.0%

Sampl ing targets  adjusted to figures  and representativeness 12.0 23.0 6.0 9.0 13.0 6.0 20.0 6.0 9.0 6.0 110

12.0 23.0 6.0 9.0 13.0 6.0 20.0 6.0 9.0 6.0 110

12.0 23.0 6.0 9.0 13.0 6.0 20.0 6.0 9.0 6.0 110

Sampling targets 

adjusted to figures 

and 

representativeness
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- General ecological habitat description per structural group of vegetation:  
o Height for emergent, canopy and sub canopy and ground level canopies for trees, shrubs and 

grasses, 
o Cover for emergent, canopy and subcanopy and ground level canopies for trees, shrubs and 

grasses,  
- Braun Blanquet phyto-sociological surveys: 

o Genus and species identification, 
o Cover abundance value per species per site, 

- Abundance of woody species surveys, including dead wood, to define biomass content, and forestry 
/carbon sequestration potential, 

- Baseline environmental parameters: 
o Slope,  
o Geo-morphology,  
o Aspect,  
o Wetness index,  
o Soil clay fraction, 
o Light,  
o Noise,  
o Humidity,  
o Litter depth, 
o Cavities abundance, 

- Fragmentation index; 
- Degradation index; 
- Mobile biodiversity species encounters; 
- Ecological functionality;  
- Evaluation of human influence and any human related removals, such as: 

o Cut stems index,  
o Honey gathering evidence,  
o Harvesting signs,  
o Snares and traps records,  
o Constructions and infrastructures index,  
o Footpath index. 

 
This work will be undertaken through a 0.06 ha plot of 10 m by 60 m “small plot” investigation. Such small plots are 
considered as a new standard for biodiversity baseline investigations in relation to vegetation work (Larsen, 2016). 
Moreover, rectangular plots are considered as more efficient to capture diversity than square plots (Kent 2012; Newton, 
2007), while they reduce the impact of large tree shading on the sampling zone. As far as feasible, plots will be placed at 
least 100 m away from roads and human presence sites to limit such influences.  
 
In addition to the “formal” plot survey sampling, an “informal” sampling approach will be kept in parallel. This will consist 
of keeping up a study area plant list, which will inform all species encountered while travelling to and from plots. 
Moreover, a basic description of habitats will be undertaken for all grid cells traversed by road to reach survey sites, to 
further complement descriptions from formal sampling. 
 

8.2. Scaling of the field work effort 
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As replicate number is a key feature, the team undertaking the sessile lifeform surveys will aim to cover at least 5 plots 
per day as a minimum. This will provide an expected overview of at least 5 x 10 = 50 locations visited during the dry 
season field period and 5 x 12 = 60 locations during the wet season (total for wet and dry season = 110 locations 
visited). The plots/locations will be spread over the planned 98 sampling grid cells, or more if feasible. The following 
requirements will further be observed to ensure representativeness:  

- All broad habitat types encountered in a sampling grid cell should be sampled,  
- All land cover combinations per habitat type should be represented,  

o Minimum aim (if technically feasible) of 1 survey plot per habitat type and per land cover class 
encountered in the sampling cell,  

 
9. Baseline “mobile biodiversity” (fauna) definition studies strategy within the sampling grid cells. 

9.1. General considerations 

These studies essentially rely on the fauna identification studies accompanied by data collection on relevant ecological 
factors (Morris and Emberton, 2009).  
These studies are inherently limited due to the following aspects: 

- Number of lifeforms is substantial and number of species is high, 
- Different taxa require highly different sets of skills and methods that are not necessarily compatible (Morris 

and Emberton, 2009), 
- Many species are inconspicuous, elusive, fugitive, nocturnal or highly seasonal (Morris and Emberton, 

2009),  
- Species tend to use many different habitats or sections of the same habitat for different functions 

depending on the lifecycle they are in, which makes their study highly complex (Morris and Emberton, 
2009),  

- Many species are highly mobile and can move long distances in short timespans that may defeat all efforts 
of identification during restricted timelines of study periods (Morris and Emberton, 2009),  

- As a result, distribution and abundance is complex to determine unless long periods encompassing 
potential variations in the species lifecycles are considered, this is usually impossible for initial baseline 
studies and can be considered better suited to monitoring studies (Morris and Emberton, 2009).  

 
The definition of broad habitat types presented in this document will be used to ensure representativeness within such 
units, although simplification may be required and considered to ensure the effort requirement is not impossible. For 
mobile biodiversity studies it may be more judicious to focus on “structural” groups of habitats as recommended in Morris 
and Emberton (2009). These structural groups of habitats are expected to correspond better to the land use and land 
cover classification presented earlier in the present document.  
 
In a general manner, these “mobile biodiversity” studies, due to their inherent limitations, need to provide an overview of: 

- Presence / absence of notable species / target groups – taxa,  
- Definition of keystones / umbrella / landscape species,  
- Indicator species identification or definition,  
- Importance of species for the site under consideration,  
- Limited indications of abundance and distribution (study time and effort limitation),  
- Limited indication of species richness / diversity,  

 
9.2. Specific considerations 
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Based on previous experience and using Larsen (2016) recommendations on standardized core methods for Rapid 
Biological Assessments, at the field work level the following methodologies, singly or in combination (preferably) would 
be considered and employed whenever feasible: 

- Mammals (excluding bats):  
o Walked recce transects (200 – 500 m depending on habitat type) for direct and indirect 

observations of small, meso and macro mammals, ensuring that each broad structural habitat 
type is visited at least once; 

o Timed (15 to 20 minutes) point counts at the end of each transect, where all mammals within 
species definition sighting distance of the observer using binoculars will be recorded (presence 
and number);  

o Live trapping of micro and small mammals using Sherman live traps;  
▪ Three trap arrays of 40 traps each will be deployed, 
▪ One trap array will be used per location, using an L shape of 10 traps by 30 traps or a 

square shape of 10 traps per side,  
▪ Traps will be baited with a combination of: 

• Meat based baits to attract carnivores;  

• Seed based baits to attract herbivores;  
▪ The use of pitfall traps will be considered in some locations, however, this will be 

evaluated on a case by case basis and may only be deployed during the wet season 
after consideration of the dry season results.  

o Roadkill surveys, using a combination of: 
▪ Specified sectors evaluation with one visit every three to five days;  
▪ Ad hoc records by all team members during the field work period; 

o Mobile network of camera traps for meso and macro mammals,  
▪ A total of up to 50 camera traps will be deployed as arrays of 5 units on a location (10 

sites per deployment period) and all arrays (or a selection) will be moved every 4 – 5 
days to another location.  

▪ Seasons of trapping may be considered if camera traps can be deployed in areas with 
low risk of theft. In this case, some arrays may remain in position for 6 weeks between 
the two field seasons planned. 

o Fixed network of camera traps for meso and macro mammals, 
▪ A total of 50 camera traps will be placed using a stratified system based on the 1 km² 

grid. These cameras will be deployed in secure areas, which are considered as the 
conservation areas or multi use areas where land tenure is under responsibility of a 
limited number of people and where conditions provide a reasonable chance to keep 
cameras in place for at least 4 months.  

▪ These cameras will be deployed according to the grid pattern within 2 km of the road 
within the conservancies highlighted in the rift valley portion of the road alignment, 
namely:  

• Soysambu conservancy;  

• Marula estates farms and conservancy;  
▪ Whilst the cameras will be positioned in a manner that allows for the sampling of the 

broad habitat types, and will be targeting open spaces to maximise the chances of 
capturing passing wildlife. Cameras will be set to trigger on motion sensor activation and 
through regular interval timed trigger to cater for detection of passing wildlife beyond 
sensor distance.  
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o Ad hoc observations from all team members whilst conducting their own surveys during the field 
work period.  

- Avifauna:  
o Fixed point observations at peak activity times,  
o Timed counts on habitat defined sectors, by day and night (using records of calls at night) 
o Itinerant observations on habitat discovery transects at various times of the day,  
o Camera trapping on water points (in collaboration with mammals survey),  
o Timed night driving transects on tracks for nocturnal species, 
o Ad hoc observations from all team members whilst conducting their own surveys during the field 

work period.  
- Herpetofauna (amphibians and reptiles) 

o Walked recce transects by day and night for direct and indirect observations, ensuring that each 
broad structural habitat type is visited at least once, 

o Fixed point and timed counts using listening devices and “sound” identification, 
o Live trapping using pitfall trapping (if possible to setup) and funnel trap trapping arranged in trap 

array systems with drift fences. This approach will be deployed during the wet season when this 
capture method is most effective and the dry season survey period will enable the consideration of 
the best sampling locations to deploy this technique. This technique will be deployed with an 
attention to also capture shrews and mice as a complement for the mammal study.  

- Invertebrates:  
o Sweep net capture of odonates on wetlands using standardized sweeping transects if substrate 

allows for the method to be implemented;  
o Photographic record of odonates on wetlands and ponds where possible;  

- Fish, freshwater habitat condition and freshwater invertebrates:  
o Capture using an array of nets (fyke nets, cast nets, gill nets, sweep nets, seine nets, in the 

following habitats:  
▪ Small scale lotic habitats (headwaters & forest streams), 
▪ Medium and large-scale lotic habitats (large streams and rivers), 
▪ Lentic and slow water habitats (lakes, ponds, swamps & floodplains) 

o Purchase of specimens from fishermen,  
o Habitat condition will be assessed using South African Scoring System (SASS) version 5 targeted 

at benthic macro invertebrates,  
o Water samples to be taken for water quality sampling and a sub sample will be further taken for 

diatom separation. This will be submitted to an accredited laboratory for analysis upon return, 
o Additional water samples will be taken at rivers, streams, lakes, ponds and dams for 

environmental DNA (eDNA) analysis. The latter is a highly useful support tool for informing the 
presence of vertebrates that use water either as their medium for life or as a place for drinking and 
part of their lifecycle. eDNA allows for the identification of a range of water dependent cryptic or 
rare species that other methods would not allow to capture in a short amount of time. This work 
will be undertaken by the freshwater team but will serve to inform all other mobile lifeform 
investigations. All samples will be send to an accredited laboratory in the UK for analysis, 

o An Intermediate Habitat Integrity Assessment (IHIA) assessment will be performed at all relevant 
sites. 

 
9.3. Scaling of the field work effort 
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As these mobile lifeform surveys take time, a general guideline of 3 to 5 survey sites per day can be expected for 
terrestrial components (30 to 50 locations visited during the dry season and 36 to 60 locations visited during the wet 
season). This highlights that 66 to 110 locations may be visited over the course or the two field work periods. The lower 
figure highlights that a possibility exists for not meeting the 98 sampling grid cells target, however the 5% of the study 
area minimum required (representing 49 sampling grid cells) will be feasible.  
 
For freshwater systems a target of 1 – 2 survey sites per day can be expected. For the freshwater systems, the study 
area of relevance has been simplified to only those grid cells where freshwater considerations are relevant, which 
represents 361 sampling grid cells. The effort is therefore aiming to sample 36 locations within a corresponding number 
of sampling grid cells as an optimal target and 18 locations within a corresponding number of sampling grid cells as a 
minimum target. If an average of 1.5 site is reached per day of field work effort, the optimal target may not quite be 
reached, however the minimum figure will be exceeded.  
 

9.4. Additional details on methods for mobile lifeforms 

9.4.1. With regard to mammal studies 

Direct and indirect observations will be undertaken. Moreover, the following details on techniques are suggested:  
 
Sherman traps 
One trap array will be used per location, using an L shape of 10 traps by 30 traps or a square shape of 10 traps per side,  

- Traps will be baited with a combination of: 
o Meat based baits to attract carnivores;  
o Seed based baits to attract herbivores;  

- The use of pitfall traps will be considered in some locations, however, this will be evaluated on a case by 
case basis and may only be deployed during the wet season after consideration of the dry season results. 

 
Each of the Sherman traps arrays will be placed at their location within the study area for a period of several nights 
(expected 3 nights, exact duration to be determined once in location).  
 
Bait used will be sardines for carnivores or a peanut butter, vegetable oil, and oats mix for herbivores. Baiting will be 
distributed to favour herbivores with an expected 30 traps per array receiving the herbivore bait.  
 
The use of Sherman traps to sample small mammal populations is necessary in order to comply with minimum sampling 
requirements for regional and international conservation authority standards.  
 
Spoor tracking and scat collection 
Spoor tracking enables detailed sampling of mammalian species without the need for trapping or direct observation. All 
spoors, including footprints, den sites, burrows, hairs, scrapings and diggings should be recorded and documented by 
detailed photography. Spoor tracking enables data to be processed on two distinct levels. 
a) Spoor count indices enable certain species to be counted, showing population densities. 
b) Spoor tracking allows for species diversity to be ascertained. 
 
In addition to spoor tracking, predator (owl, jackal, and domestic dog) scats will be collected from within the study area, 
along the survey lines but also in general. These scats will be examined for the presence of jawbones and teeth for 
further identification if required. 
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Camera Survey 
Cameras will be set to record 3 images or a 10 sec video clip every time an animal enters the field of vision of the motion 
sensor (known as an event), with a 30 seconds delay between events. The initial camera trap station locations will be 
chosen to cover as much of the study area as possible (especially with regards to habitat types). The cameras allocated 
to the mobile network of cameras will be left for as long a period as possible in a location whilst considering the lkogistics 
of deployment and the imperative of sampling a maximum number of locations within the field work period. After a 
maximum of 5 days, cameras should be retrieved, moved to different locations, and images should be downloaded 
(through a memory card swop) before being reset.  
 
Ad hoc direct observation 
All mammals that are seen and identified without uncertainty during the sampling period by any of the team members 
should be noted and their geographic coordinates and the surrounding habitat be recorded. Animals will be encountered 
through driving, normal routine movement through the site, active searching of refugia and finally through spotlighting at 
night. Some animals may be located through vocalisations.  
 

9.4.2. With regard to avian studies 

During the survey, bird species and their respective habitat types should be identified, and where necessary, verified 
using relevant literature. The occurrence of bird species should also be recorded by means of their calls and other signs 
such as nests, discarded eggshells, feathers and even road kills. In addition, the expected occurrence of cryptic or 
elusive species should be verified by the targeted playback of their respective calls (e.g. nocturnal/crepuscular taxa such 
as owls and nightjars). 
 
In order to obtain information regarding the dominant/typical taxa as well as differences in community composition on the 
study area, an assessment should be conducted whereby several point counts will be chosen that represent the different 
natural habitat types on the study area. During each point count, the number of bird species seen within a 60 m radius 
should be recorded, as well as their respective abundances. Each point count should last approximately 15-20 minutes.  
 
Additional species should also be recorded by means of random transect walks to assist with the direct and indirect 
observations, ensuring that each structural habitat type is visited at least once per period of activity: night, crepuscular, 
day.  
 

9.4.3. With regard to reptiles and amphibian studies 

Because reptiles and amphibians are ectothermic their behaviour and activity patterns are heavily influenced by climatic 
conditions, particularly the presence of rain. It is therefore important to conduct a survey over as long a period as 
possible and ensure that the breeding season (usually summer) is included and that favourable conditions for 
herpetofauna activity are encountered. A range of methods may be employed for the projected surveys, to ensure the 
widest possible diversity of species can be encountered.  
 
Pitfall traps 
Pitfall trap arrays or funnel trap arrays, depending on the soil conditions, should be placed within the areas where 
herpetofauna diversity is expected to be greatest within a particular habitat. This will require ground-truthing inspection of 
several potential sites based on recent remote sensing images of the area. Pitfall traps are very effective in trapping 
small reptiles, particularly lizards, small snakes and amphibians. Because the trap arrays need to be large, setting up of 
the pitfall/funnel traps is a laborious and time-consuming process which should require a minimum of two labourers for 
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the construction and for the removal of the pitfall trap arrays. The efficacy of pitfall trap arrays will be increased by the 
addition of funnel traps along the drift fences.  
 
Active searching 
Reptiles should be searched for on foot on either side of transect lines of various lengths within a particular area. 
Suitable areas should be selected on the basis of: 

- Potential reptile diversity; 
- Ease of access; 
- Cost considerations; 

 
Searches along transects should be conducted during the day only. Searching for reptiles along these transects will 
involve: 

- Lifting up and searching under debris (organic/man-made) or rocks (rocks will be returned to their original 
position); 

- Digging up of suitable burrows that appear to be in use (or using a borescope); 
- Scanning for any signs of reptiles such as shed skins, the positive identification of which will be taken as an 

observation of that species; 
- Catching any observed reptile by hand (snakes and slow lizards) or using a noose (fast lizards). All 

captured reptiles will be photographed and released unharmed; 
 
During the night it is very fruitful to search for reptiles (especially snakes) by driving slowly along roads in the study area 
and collecting any reptile crossing or basking on the road. This method is particularly effective for covering a large area 
in a relatively short time span. 
 
Amphibians (frogs and toads) are usually nocturnal and should be searched for by torchlight at night along 
watercourses, dams and in ponds/wetlands in the area with the help of a sufficiently experienced assistant. Positive 
identification of acoustic signals (males call to attract females) should also be used as a means of identification. Acoustic 
signals should be recorded with high-precision recording equipment whenever possible and identification confirmed with 
existing recordings.  
 
Local knowledge 
During a survey it will be important to acquire any local knowledge of herpetofauna species, especially if evidence can 
be provided (e.g. photographs). Local residents may be interviewed where possible. 
 
The following may thus be undertaken either singly or in combination:  

- Direct and indirect observations; ensure that each structural habitat type is visited at least once per period 
of activity: night, crepuscular, day;  

- Walked line transects for direct and indirect observations, 250 – 500 m long, define width surveyed per 
habitat type,  

- Live trapping (pitfall traps), and live capture (direct, nets, seines…),  
- Calls surveys,  
- Night surveys,  

 
9.4.4. With regard to insects studies 

The invertebrate surveys specified for the project will focus on odonates. The odonates communities will be collected by 
sweeping the grassy layer within all moist and wetland habitats (when present) with a hand net. Each sweep sample 
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should consist of a walked transect of 50 to 100 sweeps. The number of transects will depend on the surface area of 
each of the habitats sampled. All taxa caught should be identified to Recognisable Taxonomic Units (RTU) or morpho-
species.  
 

9.4.5. With regard to freshwater studies – fish and aquatic insects 

A pluralistic approach can emphasise differences between ecological communities based on species composition and 
environmental variables. Elements of these variables such as water quality and biological receptors can be correlated, 
thus providing an understanding of the spatial and temporal distribution observed, as well as highlighting the cause-
effect relationship responsible for variation in communities observed. A range of elements will thus be considered as 
presented below. 
 
Driver metrics  
Driver metrics consist of three main components, these include: geomorphology, hydrology and water quality. Changes 
in geomorphology and hydrology are often the result of catchment scale impacts and, in some instances, are 
cumbersome metrics to assess. As a result a habitat integrity surrogate is proposed for these two metrics. The habitat 
assessments employed should consider the instream and riparian habitat integrity as defined by Kleynhans (1996), as 
well as fish habitat availability (Kleynhans, 2007). River habitats consist of in-stream and riparian habitat components, 
which will indicate changes in geomorphology and hydrology. The IHI provides a tool for assessing these habitat types. It 
incorporates factors and potential impacts, such as water abstraction, flow regulation, bed and channel modification, 
removal of indigenous riparian vegetation as well as encroachment of alien vegetation.  
 
Water Quality  
Chemical monitoring of water quality should at least include all constituents that require legal compliance listed in the 
local standards. If local guidelines are absent, analysis of major cat- and anions will aid in hydrochemical 
characterisation. Major ions to include are Calcium, Magnesium, Sodium, Potassium, Sulphate, Carbonate, Bi-
Carbonate and Chloride.  
 
Phytoplankton  
Diatoms are microscopic, unicellular algae and are used as indicators of water quality as they respond rapidly to specific 
physico-chemical conditions in water.  
 
Invertebrates  
Aquatic macro-invertebrates have been used to assess the biological integrity of stream ecosystems with relatively good 
success throughout the world (Rosenberg and Resh, 1993). Aquatic macro-invertebrate assemblages and communities 
offer a good reflection of the prevailing flow regime and water quality in a river. In addition they form an essential 
component of the riverine ecosystem .  
 
Fish  
Fish communities possess numerous characteristics that render them important in the assessment of ecological integrity. 
The cause effect relationship between particular drivers (velocity depth classes, cover, flow modification and water 
quality) and fish responses will highlight an impact on fish assemblages induced by discharge activity.  
 
The following group of methods will thus be used, singly or in combination:  

- Direct observations;  
- Ensure that each structural habitat type is visited at least once per period of activity: night, crepuscular, 

day;  
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- Ensure that upstream and downstream points of current impact sites are surveyed;  
- Live capture (using direct capture, electric shocking, fyke nets, cast nets, gill nets, sweep nets, seine nets),  
- Define and record functional habitat parameters (nesting habitat, feeding habitat, resting habitat, breeding 

habitat),  
- Night surveys,  
- Physico-chemical parameters of water at each survey plot,  
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11. Appendix 1: Methodological background to the preliminary SBSA 

This approach makes use of a model resting on as many landscape features as can be integrated in the form of “small – 
scale datasets” of relevance for study area, but usually relying on at least the following: geology, topography, soils, 
vegetation, land use and known infrastructure. Attributes within each landscape feature are ranked from one (1 – very 
low) to five (5 – very high) in terms of how a specific attribute within a landscape feature contributes to a specific 
environmental issue (threatened ecosystem and species, visual). Predictably the model is data dependent and the 
amount of data and expert inputs used determines the accuracy of the model. In the present case, this exercise – as it 
rests on available data from literature, preliminary data gathered through a reconnaissance visit and the experience of 
the team to which it was presented for evaluation – is, therefore, only introductory in its application.   
 
Within the African landscape, a variety of datasets are available ranging in scale from 1: 250 000 (small scale) to 1: 50 
000 (large scale), and up to a 100 m pixel resolution; thus, each pixel representing one hectare (1 ha). It is therefore 
possible to generate initial outlays at broad scale based on digital elevation and Landsat Imagery.  
 
In order to populate the model and obtain reference values for each of the aspects evaluated, environmental specialists 
are typically asked to rate the environmental attributes per landscape feature from the point of view that is deemed 
pertinent with respect to their respective fields of expertise. This approach is not limited to the biophysical and technical 
specialists but can also include the social specialists. Once all the landscape features are rated by the specialists in 
terms of their field of expertise, the model is executed, recombining the inputs of all experts involved and it provides a 
relative overview of expected biodiversity sensitivity (Pianosi et al., 2016) for the target study area. Areas of high 
sensitivity to the group of features evaluated are rated with values of five (5), while areas of low sensitivity are rated with 
a value of one (1). These results serve here as a guiding element to direct field work towards areas of assumed higher 
levels of importance and probable presence of higher levels of biodiversity features, hence increasing the chances of 
detecting species, including rare and elusive species.  
 
For this project, ESRI’s ArcView version 10.1 was used to develop the model. The following 11 small scale datasets (or 
features) were used, representing a total of 76 Variables to evaluate by each specialist: 

• Vegetation A – Broad vegetation types according to VECEA (20 variables), evaluated from a broad perspective.  

• Vegetation B – Broad vegetation types according to VECEA (20 variables), evaluated from the perspective of 
suitability for the lifecycle of the species of concern listed by TBC for the study area and DMU (TBC, 2018).  

• Vegetation C – Land use and land cover types according to FFMES (12 variables), evaluated from a broad 
perspective. 

• Distance to villages / settlements (6 variables) – representing six classes of distance to such human features 
and asking the experts how each distance class may influence biodiversity presence in general. This feature 
was considered important to gauge how the biodiversity lifeforms respond to permanent or near permanent 
human presence and noise, as well as the associated disturbance effect that may be linked to it (Sutherland, 
2006; Morrison et al. 2008).  

• Distance to rivers or streams or waterlines (5 variables) – representing five classes of distance to the nearest 
water line (whether a temporary or permanent water system) were defined and the experts were requested to 
express how this may influence the presence of biodiversity lifeforms. As water availability is a highly sensitive 
item for the presence of most biodiversity lifeforms in the landscape, this feature was considered important 
(Sutherland, 2006; Morrison et al. 2008).  

• Distance to roads or tracks developed by humans (5 variables) – similar representation and request as per 
distance to villages above. As mobile biodiversity lifeforms may be negatively affected by human presence in 
the landscape, the presence of roads and tracks, promoting human presence may be a concern and was 
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considered as an important element to consider and rank. This also applies to sessile biodiversity lifeforms, as 
humans will initially select plants nearest to access roads or paths for harvesting (Sutherland, 2006; Morrison et 
al. 2008).  

• Altitudinal classes (8 variables representing altitudinal classes set between a low of 990 m and a high of 3,983 
m) – These were defined for the greater landscape and used for assessment. Altitudinal positioning in the 
landscape may promote the development of local micro climate or conditions of higher endemism, which in turn 
may be increasingly sensitive to any changes, whether directly related to human presence/use or indirectly 
(local climate change as a result of dust for example) (Sutherland, 2006; Morrison et al. 2008);  

• Slope (analysis in degrees from 0 - >20 degrees) (5 variables: 0 – 5°, 5 – 10°, 10 – 15°, 15 – 20°, >20°) – 
Slope is a factor of direct use or direct avoidance by a range of lifeforms and can be represented as a refuge 
habitat in some instances when humans are typically excluded through slope, the variable was therefore 
considered as important to evaluate (Sutherland, 2006; Morrison et al. 2008),  

• Aspect (5 variables: Flat, North, East, South, West) – The general orientation of each pixel in the landscape 
was defined into these five variable values. The orientation of the landscape in relation to the sun has an 
influence on vegetation types and associated use of the vegetation by wildlife. This was considered important to 
assess (Sutherland, 2006; Morrison et al. 2008).  

• Wetness Index (based on SAGA GIS software) (5 variables: 1 = Very low moisture to 5 = Very High) – This 
feature represents a combined analysis of soil moisture (very low to very high) and soil texture (very coarse 
texture to very fine texture) datasets available to define the following five variables from:  

o Terrestrial - Rocky/ wilting point 
o Terrestrial - Wilting point/ field capacity 
o Transitional - Field capacity/ temporary (seep) wetlands 
o Wetland - Temporary/ seasonal wetlands 
o Aquatic - Seasonal/ permanent wetlands 

This is considered an important variable that will dictate the presence of plant species groups and the 
associated presence of wildlife depending on its affinities for the associated plants and correlated moisture and 
texture levels (Sutherland, 2006; Morrison et al. 2008).  

• Topographical ruggedness (based on SAGA GIS software) (5 variables from very low to very high) – 
Ruggedness is defined through a further analysis of soil texture and slope, and represents the likely combined 
presence of topographical level cavities, crevasses and “chaotic nature” formations promoted by increasingly 
complex associations of slope and ground texture, this is represented through five increasing variables in a way 
that makes the terrain increasingly complex to cross and use. This feature is an important element of availability 
of refuge for seeds and many wildlife species at numerous parts of their lifecycle (Sutherland, 2006; Morrison et 
al. 2008). 

• Water Lines length (5 variables to illustrate the length of individual streams or water line before they merge with 
another and successive increases in size until they form the larger river systems for the landscape) – The 
presence of water is a key parameter for freshwater ecology but may also dictate the presence and nature of all 
other lifeforms depending on their level of dependency. Moreover, water lines, depending on their size, may 
create opportunistic habitat or barriers, and may represent a key parameter for mobile or sessile biodiversity 
species presence (or absence). This was considered important to identify and assess (Sutherland, 2006; 
Morrison et al. 2008).  

• Landform (Topographic Position Index Analysis) derived from the Shuttle Radar Topography Mission (SRTM) – 
(10 variables: 1 = Canyons / deeply incised streams, 2 = Midslope drainages, shallow valleys, 3 = Upland 
drainages / headwaters, 4 = U-shape valleys, 5 = Plains, 6 = Open slopes, 7 = Upper slopes / mesas, 8 = Local 
ridges / hills in valleys, 9 = Midslope ridges / small hills in plains, 10 = Mountain tops / high ridges) – Each pixel 
of the study area was tested for its “landform position”. The landform types in a landscape will be typified by 
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presence of different groups of lifeforms, or separate use of landform types for different parts of their lifecycle. 
This was considered a key criterion to assess (Sutherland, 2006; Morrison et al. 2008).  

 
A total of six evaluations were undertaken in relation to the above list of variables:  

• General ecological sensitivity (combining knowledge on vegetation and other life forms, by Ben Orban and 
Jerome Gaugris), 

• Vegetation (by Ben Orban and Jerome Gaugris) 

• Birds (by Lukas Niemand), 

• Invertebrates (by Lukas Niemand),  

• Freshwater, with support from Gina Walsh, freshwater ecology expert,  

• Amphibians and reptiles, with support from Marius Burger, Herpetological expert, 
 
All the above GIS small scale datasets layers, whether vector based (shapes) or raster (images) based, were 
summarised in a spread sheet format to enable the various specialists involved to evaluate the features contained in the 
raster layers in relation to their field of expertise (fauna, flora and aquatic species) in an objective manner. The approach 
is considered objective as it removes the expert from the field situation and forces the consideration of the reaction of 
lifeforms evaluated against a theoretical element.  
 
All variables within each of the 13 small scale datasets were evaluated by the experts on a scale of one to five, where 
one represents very low sensitivity in relation to the variable considered and five represents a very high sensitivity in 
relation to the variable considered. All the evaluations conducted by the supporting experts for each small-scale dataset 
were then added to present a single resulting sensitivity value for each variable of each small-scale dataset.  
 
The sensitivity evaluations for each small-scale dataset were then re ranked against a standard value of 100 to avoid 
introducing bias towards a small-scale dataset. Each of the datasets were then represented spatially using GIS, whereby 
each 100 m pixel of the original raster or vector file used was given the corresponding score for the class value that was 
assigned when developing the datasets. All the spatially represented layers were then were combined (summed) to 
generate a total environmental sensitivity score. This was subsequently re-scaled based on a scale of five classes for 
simplicity of visualisation, from 1 (very low sensitivity) to 5 (very high sensitivity).  
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12. Appendix 2: List of potential locations for sampling 

 
Sampling 

point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

 

 
1 AfR 5 5 CG69B  

2 AfR 8 4 CG69A  

3 AfR 6 4 CG69C  

4 AfR 3 4 CG69D  

5 AfR 3 4 CG70B  

6 AfR 10 4 CG70A  

7 AfR 10 3 CG68C  

8 AfR 5 4 CG69A  

9 AfR 8 4 CG69C  

10 AfR 5 4 CG70A  

11 AfR 8 4 CG69C  

12 AfR 6 4 CG69C  

13 AfR 5 4 CG69A  

14 AfR 3 4 CG69A  

15 AfR 10 3 CG70A  

16 AfR 6 4 CG69A  

17 AfmB 10 4 CD64D  

18 AfmB 10 4 CE65A  

19 AfmB 10 4 CE65B  

20 AfmB 10 3 CE65D  

21 AfmB 10 3 CE65A  

22 AfmB 10 4 CD64D  

23 AfmB 5 4 CD64D  

24 AfmB 5 3 CE66A  

25 AfmB 5 4 CF67A  

26 AfmB 5 3 CE65D  

27 AfmB 5 3 CE65C  

28 AfmB 5 3 CE65C  

29 AfmB 3 4 CD63D  

30 AfmB 3 2 CE66C  

31 AfmB 3 2 CE66D  

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

32 AfmB 3 3 CE64D  

33 AfmB 3 3 CE64C  

34 AfmB 3 3 CE64A  

35 AfmB 3 3 CE64B  

36 AfmB 6 3 CE64A  

37 AfmB 6 4 CE65A  

38 AfmB 6 3 CE64C  

39 AfmB 6 3 CE64C  

40 AfmB 6 3 CE64A  

41 AfmB 6 4 CF67A  

42 AfmB 6 4 CF66B  

43 AfmB 6 4 CF66B  

44 AfmB 8 3 CE66B  

45 AfmB 8 3 CE66A  

46 AfmB 8 3 CE65C  

47 AfmB 8 3 CD65B  

48 AfmB 8 3 CE65C  

49 AfmB 8 4 CF67A  

50 AfmB 8 4 CF65C  

51 EWG 3 5 AB23C  

52 EWG 3 4 AA24B  

53 EWG 3 5 AA24B  

54 EWG 3 5 AB23D  

55 EWG 3 5 AC25A  

56 EWG 3 4 AB24D  

57 EWG 3 4 AC25D  

58 EWG 3 4 CC63C  

59 EWG 3 4 CC63A  

60 EWG 3 4 CC64B  

61 EWG 5 4 CB60B  

62 EWG 5 4 AC25D  

63 EWG 5 5 AB24D  

64 EWG 6 4 AC24C  

65 EWG 6 4 AB25B  
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Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

66 EWG 6 4 AA24D  

67 EWG 6 4 CC63D  

68 EWG 6 4 CC63B  

69 EWG 6 4 CD63C  

70 EWG 6 4 CD63C  

71 EWG 6 4 CC63D  

72 EWG 8 4 AB24B  

73 EWG 8 4 AB25B  

74 EWG 8 4 AA24B  

75 EWG 8 4 AB23C  

76 EWG 8 4 AB24D  

77 EWG 8 4 AC25C  

78 EWG 8 4 AC26B  

79 EWG 9 2 AA23B  

80 EWG 9 2 AB23A  

81 EWG 9 2 AB23D  

82 EWG 9 2 AB23A  

83 EWG 10 4 CC63D  

84 EWG 10 4 CC64B  

85 EWG 10 4 CD63C  

86 EWG 10 4 CC63C  

87 EWG 10 4 AA24B  

88 EWG 10 4 AA24B  

89 AUF 3 5 CF76B  

90 AUF 3 4 CF77B  

91 AUF 3 4 CG77C  

92 AUF 3 4 CF74C  

93 AUF 3 4 CF73B  

94 AUF 3 4 CF72D  

95 AUF 3 4 CF72A  

96 AUF 3 4 CF71B  

97 AUF 3 4 CF70B  

98 AUF 3 5 CF68D  

99 AUF 3 5 CF68B  

100 AUF 3 4 CD64A  

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

101 AUF 3 5 BX56C  

102 AUF 3 5 BW55C  

103 AUF 3 5 BW55A  

104 AUF 3 5 BV54D  

105 AUF 3 5 AV30D  

106 AUF 3 5 AV30A  

107 AUF 3 5 AU29C  

108 AUF 3 5 AR28C  

109 AUF 3 5 AQ28C  

110 AUF 3 5 AG26D  

111 AUF 3 4 AC26B  

112 AUF 3 4 AC26B  

113 AUF 5 4 AD26C  

114 AUF 5 4 AE27A  

115 AUF 5 4 AE27D  

116 AUF 5 4 AE27B  

117 AUF 5 4 AD27B  

118 AUF 5 4 AF27D  

119 AUF 5 4 AG26A  

120 AUF 5 4 CD64C  

121 AUF 5 4 BZ59A  

122 AUF 6 4 BZ59B  

123 AUF 6 4 CA60D  

124 AUF 6 4 CA62B  

125 AUF 6 4 CC64D  

126 AUF 6 5 CF69B  

127 AUF 6 3 CA62D  

128 AUF 6 3 CB60C  

129 AUF 6 4 CA60A  

130 AUF 6 4 BY57D  

131 AUF 6 4 AU29C  

132 AUF 6 4 AT29D  

133 AUF 6 4 AS28C  

134 AUF 6 4 AS28D  

135 AUF 6 4 AG26B  
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Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

136 AUF 6 4 AG27A  

137 AUF 6 4 AF27B  

138 AUF 6 4 AF27D  

139 AUF 6 5 AC26D  

140 AUF 9 5 AA22D  

141 AUF 9 5 AA22C  

142 AUF 9 3 AB22C  

143 AUF 9 4 AD26A  

144 AUF 9 4 AD24C  

145 AUF 9 4 AD27D  

146 AUF 9 4 AE27A  

147 AUF 9 4 AE27D  

148 AUF 8 4 CG69A  

149 AUF 8 4 CF69B  

150 AUF 8 4 CF68D  

151 AUF 8 4 CF68C  

152 AUF 8 4 CF67D  

153 AUF 8 4 CF67C  

154 AUF 8 2 CB62A  

155 AUF 8 4 CA62B  

156 AUF 8 4 CA60D  

157 AUF 8 4 CA60B  

158 AUF 8 4 BZ59D  

159 AUF 8 4 BZ58D  

160 AUF 8 4 BZ58B  

161 AUF 8 4 BZ58C  

162 AUF 8 5 BY57C  

163 AUF 8 4 BW55D  

164 AUF 8 5 BK37C  

165 AUF 8 5 BK38A  

166 AUF 8 5 BJ35C  

167 AUF 8 5 AV30D  

168 AUF 8 5 AU29C  

169 AUF 8 4 AT29B  

170 AUF 8 5 AH26C  

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

171 AUF 10 4 AA22C  

172 AUF 10 5 AD26C  

173 AUF 10 5 AD27A  

174 AUF 10 5 AE26D  

175 AUF 10 4 AF27C  

176 AUF 10 5 AF27C  

177 AUF 10 4 AF27B  

178 AUF 10 5 AG26C  

179 AUF 10 4 BZ59B  

180 AUF 10 5 BZ59B  

181 AUF 10 4 CA59A  

182 AUF 10 3 CB63A  

183 AUF 10 4 CF68B  

184 AUF 10 3 CF69A  

185 AUF 10 2 CF70A  

186 AUF 10 3 CF74A  

187 AUF 10 4 CF70C  

188 HalV 3 2 BJ40B  

189 HalV 3 2 BK39C  

190 HalV 6 5 BH37D  

191 HalV 6 4 BH37B  

192 HalV 6 4 BG37D  

193 HalV 3 2 BJ40D  

194 HalV 6 2 BJ40B  

195 HalV 10 2 BJ40B  

196 HalV 8 2 BJ40B  

197 HalV 10 2 BK39C  

198 HalV 8 5 BH37B  

199 HalV 8 5 BH37D  

200 HalV 8 4 BH37D  

201 HalV 8 4 BH37C  

202 HalV 10 4 BH37C  

203 HalV 10 4 BH37D  

204 RWV 8 5 BH37A  

205 RWV 8 5 BG37B  
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Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

206 RWV 8 5 BH37B  

207 RWV 8 5 BH37D  

208 RWV 8 5 BH37B  

209 RWV 8 5 BG37B  

210 RWV 8 5 BG37B  

211 RWV 10 5 BH37A  

212 RWV 10 5 BG37B  

213 RWV 8 5 BJ37C  

214 RWV 8 5 BJ37D  

215 RWV 6 5 BH37A  

216 RWV 8 5 BS49C  

217 RWV 10 5 BR49D  

218 RWV 10 5 BR50B  

219 RWV 10 5 BS50A  

220 RWV 10 5 BS52A  

221 RWV 10 5 BS51C  

222 RWV 10 5 BR52C  

223 RWV 10 5 BT53B  

224 RWV 3 5 BR52B  

225 RWV 3 5 BS52C  

226 RWV 3 5 BS53B  

227 RWV 3 5 BS52D  

228 RWV 3 5 BS52A  

229 RWV 3 5 BR51B  

230 RWV 3 5 BR49D  

231 RWV 3 5 BQ49B  

232 RWV 3 5 BS49D  

233 RWV 6 5 BS52A  

234 RWV 6 5 BT53A  

235 RWV 6 5 BS53B  

236 RWV 6 5 BT53B  

237 RWV 6 5 BT53D  

238 RWV 6 5 BT54B  

239 RWV 6 5 BR49C  

240 RWV 6 5 BR51D  

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

241 RWV 3 5 AL26D  

242 RWV 9 5 AL27C  

243 RWV 9 5 AL27C  

244 RWV 9 2 AK26A  

245 RWV 9 2 AJ26B  

246 RWV 3 5 AM26C  

247 RWV 8 5 BS51A  

248 RWV 8 5 BS51C  

249 RWV 8 5 BR51D  

250 RWV 8 5 BR50D  

251 RWV 8 5 BS50C  

252 RWV 8 5 BR50B  

253 RWV 8 5 BS50A  

254 RWV 8 5 BR49C  

255 RWV 8 5 BS51A  

256 RWV 8 5 BS52C  

257 RWV 8 5 BU54C  

258 RWV 12 5 BT54C  

259 RWV 12 5 BS54D  

260 RWV 12 5 BP53C  

261 RWV 12 5 BP53A  

262 RWV 12 5 BP53A  

263 RWV 12 5 BT54C  

264 UAWG 3 5 AN27C  

265 UAWG 3 5 AN28A  

266 UAWG 3 5 AP28A  

267 UAWG 3 4 AN26C  

268 UAWG 3 4 AM27A  

269 UAWG 3 4 AM27C  

270 UAWG 3 4 AN27B  

271 UAWG 6 4 AP28A  

272 UAWG 6 4 AN27C  

273 UAWG 6 4 AN27C  

274 UAWG 6 4 AP28A  

275 UAWG 6 4 AN27D  



 

F L O R A   F A U N A   &   M A N 
 

E C O L O G I C A L   S E R V I C E S   L T D . 

 
 
 

 
 

 

 

 

Rironi_Mau_Summit_Highway_Project_/_WSP_FFMES 2021/02/04 
   Page 31 of 48 
 
FLORA FAUNA & MAN, Ecological Services Ltd.  - Reg No : 1019800 / Po Box 146, Road Town / Tortola, BVI.  
Our reference: 2021_WSP_01_Methodological_approach_for_baseline_surveys_and_sampling_plan 

 

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

276 UAWG 6 4 AP28B  

277 UAWG 8 4 AN27D  

278 UAWG 8 4 AN27A  

279 UAWG 8 4 AP27A  

280 UAWG 8 4 AN27B  

281 UAWG 8 4 AN27A  

282 UAWG 8 4 AN27C  

283 UAWG 9 4 AJ25D  

284 UAWG 10 4 AJ25D  

285 UAWG 9 4 AJ25D  

286 UAWG 9 4 AJ25D  

287 UAWG 10 4 AN27C  

288 UAWG 10 4 AM27B  

289 UAWG 10 4 AP28A  

290 UAWG 10 4 AL27B  

291 UAWG 10 4 AL26B  

292 ESEBT 5 4 AH26B  

293 ESEBT 5 3 AJ25C  

294 ESEBT 5 3 AJ26C  

295 ESEBT 5 4 AH25D  

296 ESEBT 9 4 AH25B  

297 ESEBT 9 4 AJ25C  

298 ESEBT 9 4 AJ25C  

299 ESEBT 9 4 AJ26A  

300 ESEBT 9 4 AJ26A  

301 ESEBT 9 4 BW57B  

302 ESEBT 9 4 BW57B  

303 ESEBT 9 4 BV56B  

304 ESEBT 9 4 BV56D  

305 ESEBT 9 4 BX57C  

306 ESEBT 8 4 AX30B  

307 ESEBT 8 4 AY30A  

308 ESEBT 8 4 AY30C  

309 ESEBT 8 4 AZ30B  

310 ESEBT 8 4 BC31D  

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

311 ESEBT 8 5 BE33A  

312 ESEBT 8 4 BE34A  

313 ESEBT 8 5 BE34B  

314 ESEBT 8 5 BG35A  

315 ESEBT 8 5 BG35D  

316 ESEBT 8 5 BH36A  

317 ESEBT 8 5 BH36B  

318 ESEBT 8 5 BH36D  

319 ESEBT 8 5 BJ36C  

320 ESEBT 8 5 BJ37A  

321 ESEBT 8 5 BJ38B  

322 ESEBT 8 4 BK39D  

323 ESEBT 8 4 BK40B  

324 ESEBT 8 4 BL41D  

325 ESEBT 8 4 BM42D  

326 ESEBT 8 5 BP44A  

327 ESEBT 8 5 BP44C  

328 ESEBT 8 5 BP45A  

329 ESEBT 8 5 BP45B  

330 ESEBT 8 5 BP45D  

331 ESEBT 8 5 BQ46A  

332 ESEBT 8 5 BQ46C  

333 ESEBT 8 5 BQ46D  

334 ESEBT 8 5 BQ47D  

335 ESEBT 8 5 BR47D  

336 ESEBT 8 5 BR47C  

337 ESEBT 8 5 BR48A  

338 ESEBT 8 5 BR48D  

339 ESEBT 8 4 BR49B  

340 ESEBT 8 5 BS50A  

341 ESEBT 8 5 BS50D  

342 ESEBT 8 5 BS52A  

343 ESEBT 8 5 BT52A  

344 ESEBT 8 5 BU53C  

345 ESEBT 8 4 BU53C  
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Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

346 ESEBT 8 4 BV54A  

347 ESEBT 8 5 BV56B  

348 ESEBT 8 5 BW56A  

349 ESEBT 8 5 BW57B  

350 ESEBT 8 4 BX57A  

351 ESEBT 8 5 BX57D  

352 ESEBT 8 5 BX57D  

353 ESEBT 10 5 BX57A  

354 ESEBT 10 4 BX56D  

355 ESEBT 10 4 BU53D  

356 ESEBT 10 4 BV53A  

357 ESEBT 10 5 BU53B  

358 ESEBT 10 5 BS52B  

359 ESEBT 10 4 BS51C  

360 ESEBT 10 4 BS50D  

361 ESEBT 10 4 BQ49B  

362 ESEBT 10 4 BQ47B  

363 ESEBT 10 4 BQ46D  

364 ESEBT 10 4 BN42A  

365 ESEBT 10 4 BL40C  

366 ESEBT 10 4 BL39C  

367 ESEBT 10 4 BH36D  

368 ESEBT 10 5 BG35B  

369 ESEBT 10 4 AH26D  

370 ESEBT 7 3 BV56A  

371 ESEBT 7 3 BV56B  

372 ESEBT 7 5 BV56D  

373 ESEBT 7 4 BW57A  

374 ESEBT 7 4 BX57C  

375 ESEBT 7 5 BX57C  

376 ESEBT 7 5 BW57B  

377 ESEBT 6 4 BX57D  

378 ESEBT 6 4 BX57B  

379 ESEBT 6 4 BV55D  

380 ESEBT 6 4 BV54A  

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

381 ESEBT 6 4 BV54C  

382 ESEBT 6 5 BU53D  

383 ESEBT 6 4 BU53A  

384 ESEBT 6 5 BT52D  

385 ESEBT 6 5 BT52A  

386 ESEBT 6 5 BS52A  

387 ESEBT 6 4 BS49D  

388 ESEBT 6 5 BR49A  

389 ESEBT 6 5 BR48A  

390 ESEBT 6 4 BR48B  

391 ESEBT 6 5 BR47D  

392 ESEBT 6 5 BR47A  

393 ESEBT 6 4 BP46D  

394 ESEBT 6 5 BQ46A  

395 ESEBT 6 5 BR46A  

396 ESEBT 6 4 BP44A  

397 ESEBT 6 4 BN43D  

398 ESEBT 6 5 BL41B  

399 ESEBT 6 4 BL39C  

400 ESEBT 6 4 BJ38D  

401 ESEBT 6 5 BJ37A  

402 ESEBT 6 4 BJ37D  

403 ESEBT 6 4 BH36C  

404 ESEBT 6 4 BH35C  

405 ESEBT 6 5 BF35B  

406 ESEBT 6 4 BD33D  

407 ESEBT 3 4 AJ26B  

408 ESEBT 3 4 AJ25C  

409 ESEBT 3 5 AJ26D  

410 ESEBT 3 4 AW30D  

411 ESEBT 3 4 AX31A  

412 ESEBT 3 4 BC31C  

413 ESEBT 3 4 BC32A  

414 ESEBT 3 4 BC32D  

415 ESEBT 3 4 BE34D  



 

F L O R A   F A U N A   &   M A N 
 

E C O L O G I C A L   S E R V I C E S   L T D . 

 
 
 

 
 

 

 

 

Rironi_Mau_Summit_Highway_Project_/_WSP_FFMES 2021/02/04 
   Page 33 of 48 
 
FLORA FAUNA & MAN, Ecological Services Ltd.  - Reg No : 1019800 / Po Box 146, Road Town / Tortola, BVI.  
Our reference: 2021_WSP_01_Methodological_approach_for_baseline_surveys_and_sampling_plan 

 

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

416 ESEBT 3 5 BF34C  

417 ESEBT 3 5 BF34D  

418 ESEBT 3 4 BJ38B  

419 ESEBT 3 4 BK38C  

420 ESEBT 3 4 BK39A  

421 ESEBT 3 4 BK39A  

422 ESEBT 3 4 BK39C  

423 ESEBT 3 4 BK40B  

424 ESEBT 3 4 BL40C  

425 ESEBT 3 4 BL41A  

426 ESEBT 3 4 BL41C  

427 ESEBT 3 3 BM42A  

428 ESEBT 3 3 BM42B  

429 ESEBT 3 4 BN43C  

430 ESEBT 3 4 BN44B  

Sampling 
point 
Pkuid 

Habitat 
types 

abbreviated 
(please see 
descriptions 
on the right) 

Land cover 
class 

Sensitivity 
(expected) 

Grid 
cell 

431 ESEBT 3 4 BP44C  

432 ESEBT 3 5 BP45A  

433 ESEBT 3 4 BP45C  

434 ESEBT 3 5 BP45D  

435 ESEBT 3 5 BQ47B  

436 ESEBT 3 4 BR47C  

437 ESEBT 3 4 BS50B  

438 ESEBT 3 4 BS52D  

439 ESEBT 3 5 BT53B  

440 ESEBT 3 5 BU53C  

441 ESEBT 3 5 BY57C  

442 ESEBT 3 4 BX57B  
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1 INTRODUCTION 
This note is intended for the Social team in charge of social surveys for the Rironi-Nakuru-Mau Summit Highway. 
It will serve as a guiding tool during the field activities. It is a working document not intended to be disclosed 
outside of the team of experts.   

This short note is divided in six sections:  

1. Introduction; 

2. Presentation of the project; 

3. Description of activities (process) to undertake social surveys; 

4. Use of the field tools (tablet, SNAP SURVEY and GPS); 

5. Survey questionnaires; 

6. Health and Safety in the field.  
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2 DESCRIPTION OF THE PROJECT 

2.1 CONTEXT 
The Government of the Republic of Kenya, through the Ministry of Transport, Infrastructure, Housing, Urban 
Development and Public Works represented by the Kenya National Highways Authority (KeNHA), identified 
the need for the rehabilitation, improvement and expansion of the Nairobi–Nakuru–Mau Summit (A8) 
highway. 
 
The A8 highway is part of the Northern Corridor which is one of the busiest and most important transport 
corridors in East and Central Africa, providing a gateway through Kenya to the landlocked economies of 
Uganda, Rwanda, Burundi, Southern Sudan and Eastern DR Congo. It serves as a transportation link for 
approximately 6 million Kenyans. Expanding the road capacity and improving the road quality between 
Nairobi and Mau Summit will thus allow to accommodate the increasing traffic in a safe and sustainable 
manner. 
 
This Project largely contributes to the realization and implementation of the PPP agenda in Kenya through the 
delivery of first-class Infrastructure projects capable of meeting social and economic requirements of the people 
of Kenya in a timely, transparent and accountable manner as envisioned in the Vision 2030 blue print and The Big 
Four Agenda. 
 
After an international tender and a fair and transparent selection process, the Project was awarded to an 
international consortium which comprises of VINCI Highways, Meridiam Infrastructure Africa Fund and VINCI 
Concessions and which has incorporated a dedicated company in Kenya for the Project: Rift Valley Highway 
Limited. In this context, the Consortium mandated WSP Canada to undertake an Environmental and Social Impact 
Assessment (ESIA) for the Project to comply with International Lenders requirements. 
 
The social survey you are going to work on is part of the ESIA.  

2.2 MAIN OBJECTIVE OF THE ROAD PROJECT 
Improve the safe movement of goods and people along the Nairobi-Mau Summit road and enhance connectivity 
between other parts of Kenya and the larger East and Central Africa. 

2.3 COMPONENTS OF THE NAIROBI-NAKURU-MAU SUMMIT HIGHWAY 
PROJECT 

A8 Highway widening 

Widening of a 175 km section of the existing highway between Rironi and Mau Summit into a four-lane dual 
carriageway and future augmentation into a six lane carriageway in sections depending upon traffic volumes. 

A8 South Highway Strengthening 

Rehabilitation of a 57 km section of the existing single carriageway of A8-South highway. 
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Map 1 Overview of the Roads Section included in the Nairobi-Nakuru-Mau Summit Highway Project 
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3 DESCRIPTION OF ACTIVITIES (PROCESS) TO UNDERTAKE THE 
SOCIAL SURVEYS 

3.1 METHODOLOGICAL APPROACH 
Social surveys will aim at the following categories of people: 

— Social surveys with Chiefs and key informants (to be done by Julius Katui Ngundo). 
— Social surveys with community members (by surveyors).  

Dedicated social surveys will not take place in VMGs communities since they are not directly living along the 
road. However, whenever Maasai are encountered (probably close to Mai Mahiu and Longonot) they will have to 
be surveyed as well.  

Social surveys intend to use tablets and a dedicated program (SNAP Survey). 

3.2 TEAMS 
On the field, the social survey team will be divided in two groups:  

1. One-person administrating questionnaires at Chiefs and key informants (Julius Katui Ngundo) 
(questionnaire 1 – see below) 

2. Two groups administrating questionnaires at randomly selected people using the ROW (street vendors, 
herders, shops) (4 surveyors) (questionnaires 2 to 6 – see below) 

The social survey teams will progress together; the teams work in the same location at the same time.  

For safety reason, surveyors have to work in pairs (1 man and 1 woman). 

3.3 AREAS TO SURVEY 
This section presents, based on a preliminary assessment of site sensitivities, the areas to survey and the survey 
effort. 

Survey effort considers the fact that A8 will be subject to more significant impact than A8 South. This is because 
A8 will be doubled while A8 will remain with the same width and will only be subject to improvement. 

Therefore, for a total of 120 man/days for surveyors:  

 15% of the survey effort will be invested in Kiambu county (+/-20 man/day) 

 5% of the survey effort will be invested in Nyandarua county (+/-6 man/day) 

 80% of the survey effort will be invested in Nakuru county (+/-94 man/day) 

Survey questionnaire is presented in section 5. There are 6 survey questionnaires: 

1. Questionnaire for key informants and Chiefs (Julius); 

2. Questionnaire for households living close to the road; 
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3. Questionnaire for street vendors (informal street vendors in or around well demarcated markets or with 
stall in the Right of Way (ROW) or at transport junctions) – along the ROW, there are several categories of 
street vendors:  

− People selling vegetables using stalls in the ROW and outside of markets (non-moving vendors); 

− People selling food using stalls around truck stops (non-moving vendors); 

− People selling goods using stalls in the ROW and outside of markets (non-moving vendors); 

− Walking vendors selling goods, vegetables or food (without any stalls) where traffic is slowing 
down such as city and town entrance, truck parking, junctions, etc.; 

− People selling vegetables inside markets (non-moving vendors); 

− People selling geese in the ROW; 

− People selling cow skins and sheep wool in the ROW; 

− People selling plants in plant nurseries encroaching on the ROW. 

4. Questionnaire for shops with physical infrastructures (in a building); 

5. Questionnaire for cattle and sheep owners bringing their animals in the ROW for grazing; 

6. Questionnaire for pastoralist crossing the road (Maasai) – mostly near Mai Mahiu and Longonot. 

The following pictures show examples of PAPs. 

Figure 1 Example of households living close to the road 
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Figure 2 People selling vegetables using stalls in the ROW and outside of markets (non-moving vendors) 

 

 

Figure 3 People selling plants in plant nurseries encroaching on the ROW 

¸ 

Figure 4 Cattle and sheep owners bringing their animals in the ROW for grazing 
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Figure 5 Shops with physical infrastructures (in a building) 

 

In each county, the proportion of questionnaires to administer is as follow: 

 

Name of the questionnaire 

Proportion of 
questionnaires to 
administer in each 
county 

1 Questionnaire for key informants and Chiefs Chiefs for identified 
locations shall be met. 
A total of 10 to 15 Chiefs 
shall be met base on the 
location presented in 
Table 1. One or two 
questionnaires per 
Subcounty shall be 
administered.   

2 Questionnaire for households living close to the road 30 % 

3 Questionnaire for street vendors (informal street vendors in or around well 
demarcated markets or with stall in the Right of Way (ROW) or at transport 
junctions) 

30 % 

4 Questionnaire for shops with physical infrastructures (in a building) 20 % 

5 Questionnaire for cattle and sheep owners bringing their animal on the ROW 
for grazing 

20 % 

6 Questionnaire for Pastoralist crossing the road (Maasai) – mostly around A8 
South in Mai Mahiu and Longonot 

Whenever encountered  

Social surveys have to remain in the Right of Way (ROW) or its vicinity (first rows of houses after the ROW). The 
ROW is physically delineated along the road. A concrete beacon is visible very few hundred meters as illustrated 
by the following pictures. Typically, the ROW is 35 meters on one side of the A8 (west) and 15 meters on the other 
side (east).  
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Figure 6 Beacons marking the limit of the ROW 

   

The following figure illustrates a typical area where social surveys shall be undertaken. 

Figure 7 Typical area to survey 

 

When surveying, it is key to capture gender differences, therefore it is important to select both women street 
vendors and men street vendors.  

The following table summarizes the social survey effort to invest for both Julius Katui Ngundo and the teams of 
surveyors. A map with the localisation and chainage is also provided. This information is also in the GPS.
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Table 1 Areas to survey with road chainage 

AREAS TO SURVEY CHAINAGE 

Julius Katui Ngundo 

Social surveys with Chiefs and 
key informants  

(day) 

Team of surveyors 

Social surveys with community members (man/day) 

4 surveyors will work in pairs 

1. KIAMBU COUNTY (5 days) 
A8: 0+000 to 29+600 
A8 South:  0+000 to 18+500 
Limuru Town 2+600 to 2+800 (A8) The number of days to spend 

in this county will depend on 
the number of Chiefs to meet 

Lari Subcounty Locations:  

1 Kijabe Location 

2 Bathi Location 

3 Magina Location (Magina 
and Gathumuri 
Sublocations) 

6 m/d (1.5 days spent on this town with 4 surveyors) 
12 PAPs to survey (see categories of PAPs above): 

Lari Town 8+800 to 9+300 (A8) 6 m/d (1,5 days spent on this town with 4 surveyors) 
12 PAPs to survey (see categories of PAPs above) 

Kimende Township 17+300 to 17+600 
East side (A8) 

2 m/d (0.5 day spent on this town with 4 surveyors) 
4 PAPs to survey (see categories of PAPs above) 

Magina Town 21+100 to 21+500 
West side (A8) 

2 m/d (0.5 day spent on this town with 4 surveyors) 
4 PAPs to survey (see categories of PAPs above) 

Shop 1* (market area001**) 
and  

12+600 to 12+800 
West side (A8) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 
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AREAS TO SURVEY CHAINAGE 

Julius Katui Ngundo 

Social surveys with Chiefs and 
key informants  

(day) 

Team of surveyors 

Social surveys with community members (man/day) 

4 surveyors will work in pairs 

Shop 2* (market area**) 

Important street vendors 
and markets areas  

(*) waypoint’s name 
(**) tracks 

13+800 to 14+000 
West side (A8) 

4 Kinale Location 

5 Gitithia Location 
(Nyambari Sublocation) 

6 Kirenga Location 
(Kirenga and Mukeu 
Sublocations) 

7 Escarpment Location 
(Ibonia Sublocation) 

8 Gitwamba 
Limuru Subcounty Locations:  

9 Bibirioni (Murengeti and 
Ngaranga Sublocations) 

10 Limuru (Tharoni 
Sublocation) 

11 Rironi 

TOTAL EFFORT 

+/- 20 man/day 
40 PAPs to survey (see categories of PAPs above): 

- 12 questionnaires with households living close to the road 

- 12 questionnaires with street vendors 

- 8 questionnaires for shops with physical infrastructures (in a 
building) 

- 8 questionnaires with cattle and sheep owners bringing their 
animal on the ROW for grazing 

- XX questionnaires for Pastoralist crossing the road (Maasai) 
– whenever encountered  



 

wsp.com page 14 

 

AREAS TO SURVEY CHAINAGE 

Julius Katui Ngundo 

Social surveys with Chiefs and 
key informants  

(day) 

Team of surveyors 

Social surveys with community members (man/day) 

4 surveyors will work in pairs 

2. NYANDARUA COUNTY (1.5 days) 
A8: 29+600 to 33+700  
A8 South:  / 
Soko Mjinga market and 
Soko Mjinga market 001 

29+200 East side 
(A8) 

30+900 East Side 
(A8) 

The number of days to spend 
in this county will depend on 
the number of Chiefs to meet 

Kinangop Subcounty 
Location:  

1  Magumu (Gitwe and 
Bamboo Sublocations) 

6 m/d (1.5 days spent on this town with 4 surveyors) 
12 PAPs to survey (see categories of PAPs above) 

TOTAL EFFORT 

+/- 6 man/day 
12 PAPs to survey (see categories of PAPs above): 

- 3 questionnaires with households living close to the road 

- 3 questionnaires with street vendors 

- 3 questionnaires for shops with physical infrastructures (in a 
building) 

- 3 questionnaires with cattle and sheep owners bringing their 
animal on the ROW for grazing 

- XX questionnaires for Pastoralist crossing the road (Maasai) 
- whenever encountered 
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AREAS TO SURVEY CHAINAGE 

Julius Katui Ngundo 

Social surveys with Chiefs and 
key informants  

(day) 

Team of surveyors 

Social surveys with community members (man/day) 

4 surveyors will work in pairs 

3. NAKURU COUNTY (23.5 days) 
A8: 33+700 to 174+900 
A8 South:  18+500 to 56+900 
Mai Mahiu (A8 South) 19+000 to 20+400 

(A8 South) 
8 m/d (2 days spent on this town with 4 surveyors) 
16 PAPs to survey (see categories of PAPs above)  

Longonot (A8 South) 34+100 to 35+000 
(A8 South) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above)  

Karagita town (A8 South) 46+000 to 50+900 
(A8 South) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 

Naivasha (A8 South and 
A8) 

54+100 to 56+600 
(A8 South) and 
51+000 to 55+200 to 
57+000 (A8) 

10 m/d (2.5 days spent on this town with 4 surveyors) 
20 PAPs to survey (see categories of PAPs above) 

Kinungi 41+700 to 42+300 
(A8) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 

Locality of Internally 
displaced people 

64+000 to 64+500 
West side (A8) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 

Gilgil town (A8) 84+200 to 86+000 
(A8) 

10 m/d (2.5 days spent on this town with 4 surveyors) 
20 PAPs to survey (see categories of PAPs above) 

Kikopey town (A8) place 
of rest of truck drivers 

88+800 to 89+400 
East side (A8) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 
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AREAS TO SURVEY CHAINAGE 

Julius Katui Ngundo 

Social surveys with Chiefs and 
key informants  

(day) 

Team of surveyors 

Social surveys with community members (man/day) 

4 surveyors will work in pairs 

Nakuru city 113+000 to 128+000 
(A8) 

30 m/d (7.5 day spent on this town with 4 surveyors) 
60 PAPs to survey (see categories of PAPs above) 

With a focus on the following areas  
— Free Area (117+000 to 120+000) 
— Street vendors 
— Houses at the entrance and exit of town 

Unknown town 151+200 to 152+200 
(A8) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 

Unknown town 001 158+400 to 159+100 
(A8) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 

Unknown town 002 165+400 to 166+800 
East side (A8) 

4 m/d (1 day spent on this town with 4 surveyors) 
8 PAPs to survey (see categories of PAPs above) 

Shops 32+300 to 32+700 
East side (A8) 

2 m/d (0.5 day spent on this town with 4 surveyors) 
4 PAPs to survey (see categories of PAPs above) 
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Plant vendors 92+900 to 97+600 
East side (A8) 

The number of days to spend 
in this county will depend on 
the number of Chiefs to meet. 

Nakuru East Subcounty 
Locations: 

1 Lanet 
2 Free Area 

3 Bondeni 

Nakuru West Subcounty 
Locations: 

4 Kaptembwa 
5 Viwandani 

Molo Subcounty and Kuresoi 
North Subcounty Locations: 

6 Molo 
7 Mau Summit 

Rongai Subcounty Locations: 

8 Boror 
9 Rongai 
10 Sumeek 
11 Visoi 

Gilgil Subcounty Locations: 

12 Kiambogo 
13 Eburru 
14 Gilgil 
15 Mbaruk 
16 Karunga 

2 m/d (0.5 day spent on this town with 4 surveyors) 

4 PAPs to survey (see categories of PAPs above) 
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AREAS TO SURVEY CHAINAGE 

Julius Katui Ngundo 

Social surveys with Chiefs and 
key informants  

(day) 

Team of surveyors 

Social surveys with community members (man/day) 

4 surveyors will work in pairs 

Naivasha Subcounty 
Locations: 

17 Longonot 
18 Maai Mahiu 

Naivasha Subcounty 
Locations: 

19 Kinungi (Maraigushu 
Sublocation) 

20 Naivasha Town (Sokoni 
Sublocation) 

TOTAL EFFORT 

+/- 94 man/days 
188 PAPs to survey (see categories of PAPs above): 

- 56 questionnaires with households living close to the road 

- 56 questionnaires with street vendors 

- 38 questionnaires for shops with physical infrastructures (in 
a building) 

- 38 questionnaires with cattle and sheep owners bringing 
their animal on the ROW for grazing 

- XX questionnaires for Pastoralist crossing the road (Maasai) - 
whenever encountered 

** Important: Surveyors should take notes on the people they interview to ensure they surveyed the number of people requested in 
each category (see the "total effort" boxes for each county). Once the questionnaire is completed with SNAP Survey it is no longer 
possible to have any information about the respondent. Therefore, it is essential to take notes and share them between the two teams 
to make sure to reach the requested quotas. 
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3.4 EXPECTED OUTCOMES 
For each person surveyed, a questionnaire shall be filled using the provided tools.  

 



 

wsp.com page 20 

 

 

4 USE OF THE FIELD TOOLS 
This section presents the tools that will be used to conduct the surveys.  

4.1 ELECTRONIC TABLETS AND SNAP SURVEY 
We will use the software SNAP Survey for the surveys. 

4.1.1 ACCESS TO SURVEY QUESTIONNAIRES – SNAP MOBILE 
ANYWHERE APPLICATION 

 You can open the application by clicking on the icon:  .  
 After that, you must enter the account username and password to access the survey 

questionnaires:  

o Username: norken (lowercase) 

o Password: Kenya001 (first letter capitalized) 

** It is very important to respect the letter format (capital letters, spaces, etc.) when you enter 
the codes, otherwise you will not be able to open the survey. 

 After validation of the username and password, you will have access to the following 
questionnaire: 

o Social Survey Kenya 

4.1.2 SYNCHRONIZATION  
 Each evening, when you have an Internet access, you must synchronize the application by 

clicking on:  (top right corner in SNAP). It is possible that synchronization occurs by itself, 
but it is better to check.  

 After synchronization, you will see this:  .  

 That way, WSP (who will treat the collected data) will receive the results that have been 
collected in an "offline" mode. It is therefore very important to regularly synchronize the 
application so that the survey results are sent to specialists. 
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4.1.3 NOTES ABOUT SNAP SURVEY 
 When you start an interview with the tablet, make sure you finish it. 
1. When you want to enter a decimal number, you must use dots (.) instead of commas (,). If you use 

the comma, you will not be able to go to the next page, and the question will be framed in red . You 
have to make the correction. 

2. If you have missed a mandatory question, the software does not allow you to go to the next page. 
The forgotten question will be framed in red . 

3. The button   that you will see throughout the survey (at the bottom of the 
questionnaire) erases data on the page where you are at that moment. It will not erase the entire 
interview. 

4. When you fill out a questionnaire, it is always possible to return to the previous pages to make a 

change without losing what has already been completed (by clicking on ) as long as the 
questionnaire is not sent. IMPORTANT: Do not touch the "go back" button located in the upper left 
corner of the questionnaire. This button will make you start the questionnaire all over again. 

5. Once the questionnaire is sent (by clicking on  ), it is impossible to return in it and 
change some answers. Therefore, make sure you have checked everything you wanted to check 
before sending the survey. If ever a change is required, inform the coordinator of WSP or Norken. 

4.1.4 TAKING PHOTOS  
 The picture-taking must be conducted with the electronic tablet. 

 To take a picture, just click on "Take a picture" where asked in the questionnaire; the tablet will 
take you directly to the camera. When taken, photos will be automatically associated with the 
questionnaire. It’s that easy! 

4.2 GPS 
You must take a GPS waypoint when asked in the questionnaire. The waypoint must be taken with one of 
the orange etrex GPS and not with the tablet.  

The seizure of GPS waypoints (WGS84) will provide geolocation coordinates in this format: hddd° 
mm.mmm’       

   Example:   S _ _ _° _ _. _ _ _  (8 numbers)   
       E _ _° _ _. _ _ _     (7 numbers) 

Make sure you are near the element that must be localized when you take the GPS waypoints.  

The waypoint must be transcribed in full in the SNAP Survey questionnaires (where required) (ex: 
S123°45.678 E12°34.567). 
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4.2.1 FIND A SURVEY AREA WITH GPS 

GPS will also help you know where to go to conduct the surveys. All locations are in GPS, in the form of 
waypoints (small flags) and polygons (areas).  

 
1- To display the polygons: 
 Menu ˃ Where to? ˃ Tracks ˃ The list of available polygons will appear. You will have to select the 

desired track. Then click on “GO” to get there.  

 If a destination was already selected, the GPS will display this: Currently navigating to ''X (name of 
the previous track)''. It offers two choices: 1- Find another 2- Stop Navigation. Select “Stop 
Navigation”. Go back to “Tracks” and choose the desired polygon from the list. 

2- To display a waypoint (flag): 
Menu ˃ Where to? ˃ Waypoints ˃ Select the desired waypoint from the list. Click on “GO” to go to it 
on the map.  

Note:  In the GPS, tracks 1 to 6, 2001 and 3001 are about the road; they are not polygons. 



 

wsp.com page 23 

 

5 SURVEYS QUESTIONNAIRES 
Here is a short introduction to say when you approach someone: 

“Hi, I work for Norken, an engineering and management consultant firm, which works 
with WSP Canada to carry out a social survey with people along the road as part of the 
Nairobi-Nakuru-Mau Summit Highway Project. WSP Canada and Norken have been 
mandated by the Rift Valley Connect Consortium to undertake an Environmental and 
Social Impact Assessment (ESIA) for the Project to comply with International Lenders 
requirements. This survey is part of the ESIA. The questionnaire and its results will be 
confidential, only statistics will be disclosed (without mentioning any names). Do you 
have a few minutes to answer some questions?” 

5.1 QUESTIONNAIRE FOR KEY INFORMANTS AND CHIEFS 
Ideally, meeting with key informants and Chiefs will allow to help in the identification of households to 
survey. Julius is responsible for this questionnaire. 

5.1.1 CLOSE AND OPEN QUESTIONS (PAPER VERSION OR TABLET) 

Question 
number 

Question Answers 

Introduction 
 Name of the surveyor  
Person(s) surveyed 
1.1 Name of the Chief or key informant  
1.2 Age of the respondent  
1.3 Gender  
Population  
1.4 Name of the locality  
1.5 Population of the locality  
1.6 Number of households in the 

locality 
 

1.7 Do you believe that population in 
the locality increased or decreased 
in the recent years 

 

1.7 If it increased, can you tell why Conditionally ask question if the answer is: has 
increased in the recent years 

1.7 If it decreased, can you tell why Conditionally ask question if the answer is: has 
decreased in the recent years 

1.8 Are most people of your locality 
connected to the grid 

 

1.9 Are most people of your locality 
connected to a sewerage 

 

1.10 Does most people have access to 
clean water (drinking water) 

 

1.10 Where do most people fetch water  
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Question 
number 

Question Answers 

1.11 Do you have a domestic waste 
collection system in place in your 
locality 

 

1.11 How are waste managed Conditionally ask question if answer is no 
Localisation of the locality 
1.12 Location of the locality A8, A8 South 
1.13 Location of the locality (if A8) West side of the road (on the Rironi-Mau Summit 

section) 
  East side of the road (on the Mau Summit – Rironi 

section) 
  Both side of the road 
1.14 Location of the locality (if A8 south) West side of the road (on the Mai Mahiu-Navaisha 

section) 
  East side of the road (on the Navaisha section – 

Mai Mahiu section) 
  Both side of the road 
1.15 Is social cohesion affected by the 

fact that the locality is located on 
both side of the road? 

Yes, No 
(Conditionally ask question if the answer is: Both 
side of the road on Q1.13 or Q1.14) 

1.15 If yes, please elaborate Conditionally ask question if the answer is Yes on 
Q1.15 

 Can you list the sublocations 
included in your location that are 
touching the ROW of the project? 

 

1.16 Can you tell us where schools are 
located in relation to the road 

Far (more than 500 m), Near (around 200 m), Very 
near (right beside the ROW) 

1.17 Can you tell us where health post or 
clinics are located in relation to the 
road 

Far (more than 500 m), Near (around 200 m), Very 
near (right beside the ROW) 

1.18 Can you tell us where other 
sensitive areas are located in 
relation to the road (church, place 
of worship, public place) 

Far (more than 500 m), Near (around 200 m), Very 
near (right beside the ROW) 

Question on the project 
1.19 Do you know when was the actual 

road built, please provide the date 
 

1.20 Have you heard of this project  
1.20 By which mean Conditionally ask question if the answer is Yes on 

Q1.20 
1.21 Were some people in your locality 

recently displaced to make place for 
this project. Please elaborate. 

 

Nuisances 
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Question 
number 

Question Answers 

1.22 Do people in this locality complain a 
lot about nuisance from the road 
(noise, dust, pollution) 

 

Health and safety 
1.23 Do you know someone from this 

locality that died from a collision 
with a vehicle on this road. Please 
elaborate (if the person answers 
yes) 

 

1.24 Do you know someone from this 
locality that was injured from a 
collision with a vehicle on this road. 
Please elaborate (if the person 
answers yes) 

 

1.25 Has the road brought crime to your 
locality? Please elaborate (if the 
person answers yes) 

 

1.25 Please elaborate  
Gender and gender-based violence 
1.26 When the road was initially built, 

were there any cases of gender-
based violence (GBV) and sexual 
abuse amongst young women (along 
the road during construction) 

Yes, No, I do not know, Prefer not to answer. 
 

1.26 Please elaborate about what had 
happened 

Conditionally ask question if the answer is Yes. 

1.27 Do you believe that the road is 
bringing problems such as 
prostitution, human trafficking and 
sexual abuse or GBV 

Yes, No, I do not know, Prefer not to answer 

1.27 If yes, please elaborate Conditionally ask question if the answer is Yes. 
1.28 Are you worried that, with the road 

upgrading, GBV will take place 
during construction 

Yes, No, I do not know, Prefer not to answer 

1.28  
what should be done to avoid this  

Conditionally ask question if the answer is Yes. 

Vulnerable people 
1.29 Who are the most vulnerable people 

in your community 
 

1.30 Is unemployment amongst young 
people a problem in your 
community 

Yes, No 

1.30 Please elaborate Conditionally ask question if the answer is Yes. 
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Question 
number 

Question Answers 

Population influx 
1.31 During the construction of the 

current road, was there any issue 
with population influx (people 
moving in the locality in hope to 
find job) 

Yes, No, I do not know, Prefer not to answer.  

1.31 please elaborate Conditionally ask question if the answer is Yes. 
1.32 With the current road, are you 

facing new problems of population 
influx (shanty towns, street 
vendors, etc.) 

Yes, No.  
Please elaborate if answers yes. 

1.32 please elaborate Conditionally ask question if the answer is Yes. 
Drainage  
1.33 Is the road blocking free movement 

of water from rivers, drains or 
wetlands (from one side to the 
other) 

 

Needs of the community 
1.34 In order of priority, can you list 

three needs in your community 
First need 
Second need 
Third need 

Benefits and impacts from the current road 
1.35 What has changed since the current 

road was built 
 

1.36 Is your locality getting any benefits 
from its localisation close to the 
road 

Yes, No, Prefer not to answer. 
 

1.36 If yes, please elaborate Conditionally ask question if the answer is Yes. 
1.37 Who are benefiting from the 

presence of the road (category of 
persons) 

Open question; we are expecting category of 
persons to be listed. Can be replaced by a 
single/multichoices question if ever it is more 
efficient for surveyors. To be discussed during the 
training 

1.38 Who are negatively impacted by the 
presence of the road (category of 
persons) 

Open question; we are expecting category of 
persons to be listed. Can be replaced by a 
single/multichoices question if ever it is more 
efficient for surveyors. To be discussed during the 
training 

1.39 Does your locality have a bus stop 
along the road  

Yes, No 

1.40 Do you believe that improvement 
(A8 South) or widening (A8) of the 

Yes, No 
Please elaborate 
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Question 
number 

Question Answers 

road will bring positive outcomes to 
your community, please elaborate 

1.41 Do you believe that improvement 
(A8 South) or widening (A8) of the 
road will negatively impact your 
community? 

Yes, No 
Please elaborate 

1.42 Do you have any special request 
from the project (jobs for young, 
safety measures, etc.) 

Open question 

1.43 When a person has a complaint or a 
conflict with a neighbour, what is 
the actual grievance redress 
mechanism in place in your locality.  

Open question 

1.44 Do you have a grievance redress 
committee in place 

Yes, No 

1.45 Can you list the sublocations 
included in your location that are 
touching the ROW of the project? 

Open question 

1.46 Do you have regular contact with 
KeNHA when community members 
have complaints regarding the road 
and the traffic 

Yes, No 
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5.2 QUESTIONNAIRE FOR HOUSEHOLDS LIVING CLOSE TO THE ROAD 
It is difficult to plan social surveys with this category of PAPs. Therefore, the approach relies on 
randomly selecting households to administer the questionnaire. However, thanks to the first round of 
public consultation, community members will be warned of social surveys. In addition, meetings with 
Chiefs and key informants may help in the identification of households to survey.  

5.2.1 CLOSE QUESTIONS (USING TABLETS) 

Question 
number 

Question Answers 

Introduction 
 Name of the surveyor to fill 
2.1 Exact GPS location of the house to fill 
2.1 Name of the locality to fill 
Person surveyed 
2.2 Name of the head of the household to fill 
2.3 Name of the respondent if head of 

the household is absent 
to fill 

2.4 Age of the person to fill 
2.5 Gender Male, Female 
2.6 Ethnic group  to fill 
2.7 Matrimonial status Single, Married, Widow 
2.8 Number of persons permanently 

living under the same roof 
to fill 

Question on the project 
2.9 Have you heard of the project Yes, No 
2.10 If you have heard of the project, by 

which mean? 
Chief, During a previous public consultation, 
by KeNHA, Discussions with neighbours, Other 
(please specify) 

 Household situation 
2.11 Characteristic of the wall of the 

house (type of material) 
Masonry, Wood, Other (please specify) 

2.12 Characteristic of the roof of the 
house (type of material) 

Corrugated iron sheet, Wood, Other (please 
specify) 

2.13 Dimension of the house (exterior 
dimension in meters)  

Length:  
Width: 

2.14 Take a picture (if possible)  
2.15 Please provide with age and gender 

of all person living under the same 
roof 

Person 1: Age, Gender 
Person 2: Age, Gender 
Etc. 

2.16 Source of energy Grid, Personal generator, Community 
generator, Other (please specify) 

2.17 Source of drinking water City water (pipes), Personal well, Public well, I 
buy bottles, Rivers, Other (please specify) 
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Question 
number 

Question Answers 

2.18 Toilets Personal latrines, Community latrines, Open 
defecation, Other (please specify) 

2.19 Where do you throw your trash On a pile then I put the waste on fire, In a local 
river, In a ditch, the City picks the wastes, 
Other (please specify) 

2.20 Location of the house A8, A8 South 
2.21 Location of the house (if A8) West side of the road (on the Rironi-Mau 

Summit section) 
  East side of the road (on the Mau Summit – 

Rironi section) 
2.22 Location of the house (if A8 south) West side of the road (on the Mai Mahiu-

Navaisha section) 
  East side of the road (on the Navaisha section – 

Mai Mahiu section) 
2.23 Location of the house Inside the ROW (encroaching), Outside the 

ROW, Not sure of the localisation in regard to 
the ROW 

2.24 How often do you go to the other 
side of the road 

Never, Rarely, Often, Every day 

2.25 When do you go to the other side Morning, Day, Evening, Night (multichoice) 
2.26 Why do you go to the other side of 

the road 
To meet with family members or friends, To go 
to work, To access town services, Other (please 
specify) (multichoice) 

2.27 How do you cross the road? By using an underpass; by using a pedestrian 
crossing; by using an overpass; I just cross the 
road 

Tenure 
2.28 Are you the owner of your house Yes, No, Prefer not to answer 
2.29 Are you the owner of the land Yes, No, Prefer not to answer 
2.30 Do you pay a rent to someone? Yes, No, Prefer not to answer 
2.31 When was the house built to fill (year) 
Livelihood 
2.32 What is your main livelihood 

activity 
to fill 

2.33 Where do you work (where is this 
main livelihood activity taking 
place) 

In the ROW, In the locality, In the field (I am a 
farmer), At my business location, Other (please 
specify) 

2.34 How much money do you earn per 
month with this main livelihood 
activity (gross revenue) 

to fill 

2.35 Do you have a secondary livelihood 
activity 

Yes, No 
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Question 
number 

Question Answers 

2.36 Where is this secondary livelihood 
activity taking place 

In the ROW, In the locality, At my business 
location, Other (please specify) 

2.37 How much money do you make per 
month with this secondary 
livelihood activity (gross revenue) 

to fill 

2.38 Do other members of your 
household work 

Yes, No 

2.39 Does your spouse work Yes, No, Not applicable 
2.40 How much money do they bring per 

month to your household (gross 
revenue) 

to fill 

Household expenses 
2.41 Could you please classify the 

expenses of your household by 
order of significance 
1= the less significant 
10= the most significant 

Food 
Rent 
Maintenance of the house 
Electricity 
Water supply 
Health  
Fee for children school 
Reimbursement of debts/loans 
Farming inputs 
Social obligation (wedding, funeral, etc.)  

2.42 Is there a time of the year when 
household finances are more 
difficult 

Yes, No, Prefer not to answer 

2.42 Please mention when and why to fill 
2.43 Please mention when and why? Conditionally ask question if the answer is Yes 

on Q2.42 
Education 
2.44 Can you read Yes, No, Prefer not to answer 
2.45 What is the highest education level 

that you have achieved 
No education, Primary School, Secondary 
School (High School), Vocational/Technical 
School, College Degree, University Degree, 
Other (please specify) 

Health 
2.46 Do you have any recurrent health 

problems 
Yes, No 

2.46 If yes, please provide detail  Conditionally ask question if the answer is Yes 
2.47 Where do you go when you have 

health problem 
Dispensary, Medical Clinic (private practice 
health facility), Health Center, Medical Center, 
Hospital, Other (please specify)  (multichoice 
answer) 
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Question 
number 

Question Answers 

Nutrition 
2.48 How many meals a day do you eat 

(main meal) 
 

2.49 Do you believe that you eat enough 
everyday 

Yes, No 

2.50 Do your children eat enough 
everyday 

Yes, No, Not applicable 

Locomotion 
2.51 Do you own a motorised mean of 

locomotion 
Yes, No 

2.51 If yes, please specify Conditionally ask question if answers is Yes 
2.51 If no, how do you travel (means, by 

example walk, bicycle, bus, etc.) 
Question posée conditionnellement si la 
personne répond non à la question précédente. 

Vulnerability 
2.52 When you compare your 

household’s situation to your 
neighbours, do you feel:  

Richer than my neighbours; average with my 
neighbours; poorer than my neighbours, Prefer 
not to answer. 
Please specify. 

2.53 Who do you ask if you need to 
borrow money? 

to fill 

2.54 Do you have debts Yes, No, Prefer not to answer 
2.55 Do you have savings Yes, No, Prefer not to answer 
2.56 Do you have a bank account Yes, No, Prefer not to answer 
2.57 Does your spouse/husband have 

access to your bank account 
(Conditionally ask question if the 
answer is Yes on Q2.56) 

Yes, No, Not applicable, Prefer not to answer 

2.58 Does your spouse/husband have a 
personal bank account 

Yes, No, Not applicable 

2.59 Do you think that pollution from 
the traffic affects your health 

Yes, No 

2.60 Do you think that traffic is a safety 
hazard 

Yes, No 

2.61 Are you irritated by traffic noise Yes, No 
2.62 Do you personally know someone 

that died from a collision with a 
vehicle 

Yes, No 

2.63 Do you personally know someone 
that was injured from a collision 
with a vehicle 

Yes, No 

2.64 Have you ever been displaced in the 
past (displaced by an infrastructure 
project) 

Yes, No, Prefer not to answer 
If yes, please specify. 
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Question 
number 

Question Answers 

Gender 
2.65 How is work divided between your 

spouse/husband and you 
W (for woman) H (for man); Not applicable 
House maintenance 
Cleaning the house 
Fetching water  
Cooking 
Laundry 
Washing the dishes 
Children education 
Buying food 

2.66 When the road was initially built, 
was there any cases of gender-
based violence and sexual abuse 
amongst young women along the 
road. Please elaborate. 

to fill 

Open questions 
2.67 Do you believe that improvement 

(A8 South) or widening (A8) of the 
road will bring positive outcomes? 
Please elaborate. 

 

2.68 Do you believe that improvement 
(A8 South) or widening (A8) of the 
road will negatively impact you? 
Please elaborate. 

 

2.69 Do you have any special request 
from the project? 
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5.3 QUESTIONNAIRE FOR STREET VENDORS (INFORMAL STREET 
VENDORS IN OR AROUND WELL DEMARCATED MARKETS OR 
WITH STALL IN THE RIGHT OF WAY (ROW) OR AT TRANSPORT 
JUNCTIONS) 

It is impossible to plan social surveys with this category of PAPs. Therefore, the approach relies on 
randomly selecting street vendors to administer the questionnaire. However, thanks to the first round of 
public consultations, community members will be warned of social surveys.  

Survey must only include adults (no children).  

5.3.1 CLOSE QUESTIONS (USING TABLETS) 

Question 
number 

Question Answer 

Introduction 
 Name of the surveyor to fill 
Person surveyed 
3.1 Name of the respondent to fill 
3.2 Age of the respondent to fill 
3.3 Gender Male, Female 
3.4 Ethnic group  to fill 
3.5 Type of street vendor People selling vegetables using stalls in the ROW 

and outside of markets (non- moving vendors) 
  People selling food using stalls in the ROW and 

outside of markets (non- moving vendors) 
  People selling goods using stalls in the ROW and 

outside of markets (non-moving vendors) 
  Walking vendors selling goods, vegetables or food 

(without any stalls) where traffic is slowing down 
such as city and town entrance, truck parking, 
junctions, etc. 

  People selling vegetables inside markets (non- 
moving vendors) 

  People selling geese 
  People selling cow skins and sheep wool 
  People selling plants in plant nurseries 

encroaching on the ROW 
  Other, please specify 
3.6 What do you sell to fill 
3.7 If you sell vegetable or food, what 

happens to the perishable when 
they are not sold? (Conditionally 
ask question in regards of the 
answer at Q3.5) 

I eat them 
I lower the price 
I throw them away 
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Question 
number 

Question Answer 

3.8 Do you have a licence to sell goods 
(official licence) 

Yes, No, Prefer not to answer 

3.9 Are you a member of an 
organization of street vendors 

Yes, No, Prefer not to answer. 

3.10 Have you been surveyed in the past 
for the road project 

Yes, No, Prefer not to answer 

3.11 How long have you worked here to fill 
3.12 Is the rainy season negatively 

affecting your sales? 
Yes, I sell less; No, sells are the same 

Livelihood 
3.13 What is your employment status ? Self employed, Employed by a person, Prefer not 

to answer 
3.14 How many hours a day do you work to fill 
3.15 How many hours a week do you 

work 
to fill 

3.16 Please describe a typical work day 
schedule 

to fill 

3.17 Is trading your only source of 
income 

Yes, No, Prefer not to answer 

3.18 If no, is trading your main source of 
income 

Yes, No, Prefer not to answer 

3.19 What else do you do to earn 
money? 

 

3.20 Are you the head of your household Yes, No 
3.21 Do you receive any help from your 

family (to work with you here) 
Yes, No 

3.22 Please describe your family 
members’ work schedule  

to fill 

3.23 Can you give an estimate of your 
gross revenue from this activity 
(trading) per month 

Yes, No 

3.24 If yes, what is your gross revenue 
(per month) 

to fill 

Trading space 
3.25 Location of the person surveyed Rural (no towns around), Entrance of a town 

In town, Exit of a town, Close to a market 
3.26 Location of the person surveyed A8, A8 South 
3.27 Location of the person surveyed (if 

A8) 
West side of the road (on the Rironi-Mau Summit 
section) 

  East side of the road (on the Mau Summit – Rironi 
section) 

3.28 Location of the person surveyed (if 
A8 south) 

West side of the road (on the Mai Mahiu-
Navaisha section) 
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Question 
number 

Question Answer 

  East side of the road (on the Navaisha section – 
Mai Mahiu section) 

3.29 Location of the person surveyed Inside the ROW, Outside the ROW, Parking for 
trucks, Bus stops, On the road in an area of slow 
traffic 

3.30 What premises do you use Stall (moveable), Stall (fixed post), Sitting on the 
ground, Walking on the street, Other, please 
specify 

3.31 Do you have to share the space with 
multiple street vendors 

Yes, No, Prefer not to answer 

3.32 How do you make sure that the 
location is available everyday 

to fill 

3.33  Do you rent the space you are 
using ? 

Yes, No, Prefer not to answer 

3.34  Who do you pay your rent to? Local police man, Local authorities, An informal 
“landlord”, Prefer not to answer 

3.35 Do you sometimes cross the road to 
sell goods?  

Never, Rarely, Often, Always 

3.36 If yes, at what period of the day Morning, Mid-day, Afternoon, Evening, No 
specific time 

Suppliers 
3.37 Where do you get your supply from Myself (I grow and sell the vegetable or I am my 

own supplier of goods), Local supplier of 
vegetables or goods, Other (please specify) 

3.38 If from a supplier, can you answer 
the following question 
What is your average benefit (in %) 
from selling the goods/vegetables 

Conditionally ask question if the answer is Local 
supplier of vegetables or goods at Q3.37 

3.39 Have the price from your suppliers 
increased or decreased in the 
recent years (inflation of prices) 

Increased, Stayed stable, Decreased, Prefer not to 
answer 

3.40 Do you suffer from intense 
competition to obtain 
goods/vegetables from suppliers 

Yes, No, Prefer not to answer 

3.41  What is the status of your 
supplier(s) ? 

Formal supplier, Informal supplier, both, Prefer 
not to answer 

3.42 Do you owe money to your 
suppliers (debts)?  

Yes, No, Prefer not to answer 

Family 
3.43 Where do you live (distance from 

here in kilometers and name of the 
town) 

to fill 
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Question 
number 

Question Answer 

3.44 How many people live in the same 
roof as you (your household)? 

to fill 

3.45 How many people from your 
household work 

to fill 

Insecurity 
3.46 Do you often face harassment from 

local authorities or the police 
Yes, No, Prefer not to answer 

3.47 Do you face harassment from truck 
drivers or vehicle drivers 

Yes, No, Prefer not to answer 

3.48 Do you sometimes have to pay 
bribes to local authorities or the 
police to remain at this place 

Yes, No, Prefer not to answer 

3.49 Do you sometimes face competition 
with other street vendors for the 
space you use 

Yes, No, Prefer not to answer 

3.50 Do you face competition with other 
street vendors for the products you 
sell 

Yes, No, Prefer not to answer 

3.51 Do you face physical abuse 
(violence) because of your work 

Yes, No, Prefer not to answer 

3.52 Have you ever been relocated or 
evicted  

Yes, No, Prefer not to answer 

3.53 If you are a woman, do you face 
gender-based violence (GBV) from 
men  

Yes, No, Not applicable, Prefer not to answer 

Vulnerability 
3.54 Are there any NGOs or 

organizations that work with street 
vendors in this area 

Yes, No 

3.54 If yes, please specify their names Conditionally ask question if the answer is Yes 
3.55 If yes, do they bring positive 

outcomes to your life 
Yes, No 

3.56 Who do you borrow money from 
when you need it? 

to fill 

3.57 Do you think that pollution from 
the traffic affects your health 

Yes, No 

3.58 Do you think that traffic is a safety 
hazard 

Yes, No 

3.59 Do you personally know someone 
that died from a collision with a 
vehicle 

Yes, No 
If yes, please elaborate 
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Question 
number 

Question Answer 

3.60 Do you personally know someone 
that was injured from a collision 
with a vehicle (or yourself) 

Yes, No 
If yes, please elaborate 

Hygiene 
3.61 Where do you throw your waste Ditch, Culverts, Local rivers, Other (please 

specify), Prefer not to answer 
3.62 Where do you go when you need to 

go to the toilet 
In the wild, Public latrines, Other (please specify) 

Education 
3.63 Can you read Yes, No 
3.64 What is the highest education level 

that you have achieved 
No education, Primary School, Secondary School 
(High School), Vocational/Technical School, 
College Degree, University Degree, Other (please 
specify) 

Health 
3.65 Do you have any recurrent health 

problems 
Yes, No 

3.65 If yes, please provide detail Conditionally ask question if the answer is Yes 
Nutrition 
3.66 How many meals a day do you eat 

(main meals) 
to fill 

3.67 Do you believe that you eat enough 
everyday 

Yes, No 

3.68 Do your children eat enough 
everyday 

Yes, No 

Open questions 
3.69 Why don’t you use a market or a 

building to sell your 
goods/vegetables (an official 
designated place) 

 

3.70 What are the main challenges you 
face when working (in your own 
word) 

 

3.71 Do you believe that the road 
widening will bring positive 
outcomes? Please elaborate. 

 

3.72 Do you believe that the road 
widening will negatively impact 
you? Please elaborate. 
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5.4 QUESTIONNAIRE FOR SHOPS WITH PHYSICAL INFRASTRUCTURES 
(IN A BUILDING) 

It is impossible to plan social surveys with this category of PAPs. Therefore, the approach relies on 
randomly selecting shop owners to administer the questionnaire. However, thanks to the first round of 
public consultations, community members will be warned of social surveys.  

5.4.1 CLOSE QUESTIONS (USING TABLETS) 

Question 
number 

Question Answers 

Introduction 
 Name of the surveyor to fill 
Person surveyed 
4.1 Exact GPS location of the shop  
4.2 Name of the business owner to fill 
4.3 Name of the respondent if 

business owner is absent 
to fill 

4.4 Age of the respondent to fill 
4.5 Gender Male, Female 
4.6 Ethnic group  to fill 
4.7 Type of business Souvenir shop 
  Grocery store 
  Mechanic and spare car parts 
  Sim card and telephone credits 
  Bar, restaurant, hotel 
  Gas station 
  Lumber retailer 
  Furniture shop 
  Hardware shop 
  Drug store 
  Farm input retailer 
  Other, please specify 
4.8 Do you have a licence to operate 

your business 
Yes, No, Prefer not to answer 

4.9 Are you a member of an 
organization of retailers 

Yes, No, Prefer not to answer 
Please specify the organization: 

4.10 Have you been surveyed in the 
past for the road project 

Yes, No 

4.11 Will you be displaced by the 
road project (are in within 
KeNHA ROW) 

Yes, No 

4.12 How many employees are 
working in the business  

to fill 

Trading space 
4.13 Location of the shop A8, A8 South 
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Question 
number 

Question Answers 

4.14 Location of the shop (if A8) West side of the road (on the Rironi-Mau Summit 
section) 

  East side of the road (on the Mau Summit – Rironi 
section) 

4.15 Location of the shop (if A8 
South) 

West side of the road (on the Mai Mahiu-Navaisha 
section) 

  East side of the road (on the Navaisha section – 
Mai Mahiu section) 

4.16 Location of the shop Inside the ROW (encroaching), Outside the ROW, 
Not sure of the localization in regard to the ROW 

4.17 Are you the owner of the 
building 

Yes, No 

4.18 Are you the owner of the land Yes, No, Prefer not to answer 
 Do you pay a rent to someone 

for the space you use? 
 Conditionally ask question if the answer is No 

4.19 Type of structure Building made of masonry, Building made of 
wood, Other (please specify) 

4.20 Access to electricity from the 
grid 

Yes, No 

4.21 When was the building built to fill 
4.22 Where do you throw your trash On a pile, then I put the waste on fire, In a local 

river, In a ditch, the City picks the wastes, Other 
please specify, Prefer not to answer 

4.23 Who maintains the junction (the 
entrance (service lane) between 
the highway and your business 
(grading, etc.) 

to fill 

4.24 How do vehicles access your 
business 

The only access is from the highway (an exit), 
There is an access for vehicle from a service road 
(road parallel to the highway), There is no access 
for vehicle 

4.25 Have you had discussions with 
KeNHA regarding the junction 
between the highway and the 
entrance to your business 

Yes, No, Prefer not to answer 

4.26 What was the outcomes of these 
discussions 

The entrance will be maintained, The entrance 
will disappear, A new entrance will be built, Other 
(please specify), Prefer not to answer 

4.27 Are you in competition with 
street vendors 

Yes, No 
If yes, explain why 

Family 



 

wsp.com page 40 

 

Question 
number 

Question Answers 

4.28 Where do you live? (distance 
from here and name of the 
town) 

to fill 

4.29 How many people live under the 
same roof (your household) 

to fill 

4.30 How many people from your 
household work 

to fill 

4.31 Do your family members help 
you in the business 

Yes, No, Not applicable, Prefer not to answer 

Income 
4.32 What is the business gross 

revenue per month 
to fill 

4.33 What is the average monthly 
salary you pay to your 
employees 

to fill 

4.33 Do you have a single business 
permit? 

Yes, No, Prefer not to answer 

4.34 How much does this permit cost 
per year  

to fill 

4.35 Who are your main clients Highway road users (truck drivers, car), 
Pedestrians coming from the nearby town, Both, 
Other (please specify) 

4.36 Do you think that your business 
will be positively or negatively 
impacted during the 
construction 

Positively, Negatively, I do not know 

4.37 Do you think that your business 
will be positively or negatively 
impacted once the new road is 
in exploitation (two-way double 
lanes) 

Positively, Negatively, I do not know 

Education 
4.38 Can you read Yes, No, Prefer not to answer 
4.39 What is the highest education 

level that you have achieved 
No education, Primary School, Secondary School 
(High School), Vocational/Technical School, 
College Degree, University Degree, Other (please 
specify) 

Health 
4.40 Do you have any health problem Yes, No 
 If yes, please provide details to fill 
Nutrition 
4.41 How many meals a day do you 

eat (Main meals) 
to fill 
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Question 
number 

Question Answers 

4.42 Do you believe that you eat 
enough everyday 

Yes, No 

4.43 Do your children eat enough 
everyday 

Yes, No, Not applicable 

Open questions 
4.44 What are the main challenges 

you face when working (in your 
own word) 

 

4.45  Do you believe that the road 
widening will bring positive 
outcomes? Please elaborate. 

 

4.46 Do you believe that the road 
widening will negatively 
impact you? Please elaborate.  

 

4.47 Do you have any special 
request from the project 
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5.5 QUESTIONNAIRE FOR CATTLE AND SHEEP OWNERS BRINGING 
THEIR ANIMAL ON THE ROW FOR GRAZING 

It is impossible to plan social surveys with this category of PAPs. Therefore, the approach relies on 
randomly selecting herders to administer the questionnaire. However, thanks to the first round of public 
consultation, community members will be warned of social surveys.  

Survey must only include adults (no children). 

5.5.1 CLOSE QUESTIONS (USING TABLETS) 

Question 
number 

Question Answers 

Introduction 
 Name of the surveyor to fill 
Person surveyed 
5.1 Exact GPS location of the survey  
5.2 Name of the cattle/sheep owner to fill 
5.3 Name of the respondent if herd 

owner is absent 
to fill 

5.4 Age of the person to fill 
5.5 Gender Male, Female 
5.6 Ethnic group  to fill 
5.7 Type of activity Cattle owner 
  Sheep owner 
  Zebu owner 
  Employee / worker 
  Other, please specify 
5.8 Are you a member of an 

organization of herders 
Yes (please specify), No 

5.9 Have you been surveyed in the 
past for the road project 

Yes, No 

Grazing space 
5.10 Location of the survey A8, A8 South 
5.11 Location of the survey (if A8) West side of the road (on the Rironi-Mau 

Summit section) 
  East side of the road (on the Mau Summit – 

Rironi section) 
5.12 Location of the survey (if A8 south) West side of the road (on the Mai Mahiu-

Navaisha section) 
  East side of the road (on the Navaisha section – 

Mai Mahiu section) 
5.13 Do you have to share the space 

with multiple herders (the pasture 
land in the ROW)  

Yes, No 
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Question 
number 

Question Answers 

5.14 Does that bring conflicts? Never, Rarely, Often, Always, Prefer not to 
answer 

5.15 How do you make sure that the 
location is available everyday (the 
pasture land in the ROW) 

to fill 

5.16 Do you pay a rent to someone for 
the pasture land you use (the 
pasture land in the ROW) 

Yes, No, Prefer not to answer 

5.17 To whom do you pay the rent?  Local police man, Local authorities, An informal 
“landlord”, Other (please specify), Prefer not to 
answer 

5.18 Do you solely use KeNHA ROW to 
find pasture land 

Yes, No 

 Where else do you bring your herd Conditionally ask question if the answer is No 
5.19 What is the significance of KeNHA 

ROW for your herd 
Very important grazing spot, Average grazing 
spot, Not very important grazing spot (I easily 
find other places), Prefer not to answer 

5.20 How many hours a day do you 
bring your herd to this place 

to fill 

5.21 Do you sometimes cross the road 
to bring your herd to the other 
side of the road  

Never, Rarely, Often, Always 

5.22 If yes, at what period of the day Morning, Mid-day, Afternoon, Evening 
5.23 Do you use underpass Never, Rarely, Often, Always 
5.24 If applicable, how far do you have 

to walk to reach the underpass 
to fill for: distance in km, time to walk in 
minutes 

5.25 How long have you used this space 
(the pasture land in the ROW) 

to fill 

5.26 How many animals have you lost 
due to collision with a vehicle in 
the last year 

to fill 

Livelihood 
5.27 How many cattle/sheep/zebu do 

you own 
Cattle: 
Sheep:  
Zebu: 

5.28 Is herding of livestock your only 
source of income 

Yes, No, Prefer not to answer 

5.29 what else do you do to make 
money 

to fill 

5.30 is herding of livestock your main 
source of income 

Yes, No, Prefer not to answer 

5.31 Are you the head of your 
household 

Yes, No 
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Question 
number 

Question Answers 

5.32 What is the use of your 
cattle/sheep 

They are sold to the market for meat, They are 
used as guaranty for lender to borrow money 
for farm inputs, Dairy products, Skin, Other 
(please specify), Prefer not to answer 

Challenges 
5.33 When is the most difficult period 

of the year for your livelihood 
activity 

to fill 

5.34 Where do you go to fetch water for 
your herd 

to fill (identify location) 

5.35 Have you had conflicts with other 
users (street vendors, pedestrians) 
of KeNHA ROW 

Never, Rarely, Often, Always, Prefer not to 
answer 

Family 
5.36 Where do you live (distance in km 

from here and name of the town) 
to fill 

5.37 How many people live under the 
same roof (your household) 

to fill 

5.38 How many people from your 
household work 

to fill 

5.39 Do your family members help you 
looking after the herd 
 

Yes, No, Not applicable 

Education 
5.40 Can you read Yes, No, Prefer not to answer 
5.41 What is the highest education level 

that you have achieved 
No education, Primary School, Secondary 
School (High School), Vocational/Technical 
School, College Degree, University Degree, 
Other (please specify) 

Health 
5.42 Do you have any health problem Yes, No, Prefer not to answer 
 If yes, please provide detail to fill 
Nutrition 
5.43 How many meals a day do you eat 

(main meal) 
to fill 

5.44 Do you believe that you eat enough 
everyday 

Yes, No 

5.45 Do your children eat enough 
everyday 

Yes, No, Not applicable 

Open questions 
5.46 Do you believe that the road 

widening will bring positive 
outcomes to you? Please elaborate.  
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Question 
number 

Question Answers 

5.47 Do you believe that the road 
widening will negatively impact 
you? Please elaborate. 

 

5.48 Widening the road means less 
space for your cattle to graze, will 
you easily find other suitable 
pasture land? Explain why. 

 

5.49 Do you have any special request 
from the project 

 

 

  



 

wsp.com page 46 

 

5.6 QUESTIONNAIRE FOR PASTORALIST CROSSING THE ROAD 
(MAASAI)  

It is impossible to plan social surveys with this category of PAPs, mostly near Mai Mahiu and Longonot. 

Therefore, the approach relies on randomly pastoralist to administer the questionnaire. However, thanks 
to the first round of public consultations, community members will be warned of social surveys.  

Survey must only include adults (no children). 

There is a good probability that this category of PAPs is not encountered. 

5.6.1 CLOSE QUESTIONS (USING TABLETS) 

Question 
number 

Question Answers 

Introduction 
 Name of the surveyor to fill 
Person surveyed 
6.1 Exact GPS location of the survey  
6.2 Name of the cattle/sheep owner to fill 
6.3 Name of the respondent if herd 

owner is absent 
to fill 

6.4 Age of the person to fill 
6.5 Gender Male, Female 
6.6 Ethnic group  to fill 
6.7 Type of activity Cattle owner 
  Sheep owner 
  Zebu owner 
  Tenant 

Other (please specify) 
6.8 Are you a member of an 

organization of herders 
Yes (please specify), No, Prefer not to answer  

6.9 Have you been surveyed in the 
past for the road project 

Yes, No 

Use of the territory 
6.10 Location of the survey A8, A8 South 
6.11 Location of the survey (if A8) West side of the road (on the Rironi-Mau 

Summit section) 
  East side of the road (on the Mau Summit – 

Rironi section) 
6.12 Location of the survey (if A8 south) West side of the road (on the Mai Mahiu-

Navaisha section) 
  East side of the road (on the Navaisha section – 

Mai Mahiu section) 
6.13 Have you ever been in a conflict 

for pasture land, with other 
farmers, etc. 

Never, Rarely, Often, Always, Prefer not to 
answer 
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Question 
number 

Question Answers 

6.14 Do you sometimes cross the road 
to bring your herd to the other 
side of the road  

Never, Rarely, Often, Always, Prefer not to 
answer 

6.15  at what period of the day Morning, Mid-day, Afternoon, Evening 
6.16 Do you use underpass Never, Rarely, Often, Always, Prefer not to 

answer 
6.17 how far do you have to walk to 

reach the underpass 
to fill for: distance in km, time to walk in 
minutes 

6.18 How many animals have you lost 
due to collision with a vehicle in 
the last year 

to fill 

6.19 How far do you travel with your 
herd (in kilometers) 

to fill 

6.20 Do you usually use this area for 
your herd 

Yes, No, Prefer not to answer 

Livelihood 
6.21 How many cattle/sheep do you 

own 
Cattle: 
Sheep:  

6.22 Is cattle herding your only source 
of income 

Yes, No, Prefer not to answer 

6.23 What else do you do to make 
money 

to fill Conditionally ask if the answer is No at 
Q6.22 

6.24 is herding of livestock your main 
source of income 

Yes, No, Prefer not to answer 

6.25 Are you the head of your 
household 

Yes, No 

6.26 Do you have any help from your 
family (to work with you) 

Yes, No, Not applicable 

6.27 What is the use of your 
cattle/sheep 

They are sold to the market for meat, They are 
used as guaranty for lender to borrow money 
for farm inputs, Dairy products, Skin, Other 
(please specify), Prefer not to answer 

Challenges 
6.28 When is the most difficult period 

of the year for your livelihood 
to fill 

6.29 Where do you go to fetch water for 
your herd 

to fill 

6.30 Have you had conflicts with other 
people in this area (street vendors, 
pedestrians)  

Never, Rarely, Often, Always, Prefer not to 
answer 

Family 
6.31 Where do you live (distance from 

here in km and name of the town) 
to fill 
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Question 
number 

Question Answers 

6.32 How many people live under the 
same roof (your household) 

to fill 

6.33 How many people from your 
household work 

to fill 

6.34 Do your family members help you 
looking after the herd 

Yes, No, Not applicable 

Education 
6.35 Can you read Yes, No, Prefer not to answer 
6.36 What is the highest education level 

that you have achieved 
No education, Primary School, Secondary 
School (High School), Vocational/Technical 
School, College Degree, University Degree, 
Other (please specify) 

Health 
6.37 Do you have any health problem Yes, No, Prefer not to answer 
 If yes, please provide detail to fill Conditionally ask question if the answer 

is yes 
Nutrition 
6.38 How many meals a day do you eat 

(main meal) 
to fill 

6.39 Do you believe that you eat enough 
everyday 

Yes, No 

6.40 Do your children eat enough 
everyday 

Yes, No, Not applicable 

Open questions 
6.41 Can you describe to us your 

seasonal movement with your herd 
in a typical year 

 

6.42 Do you believe that improvement 
of the road A8 South will bring you 
positive outcomes? Please 
elaborate. 

 

6.43 Do you believe that improvement 
of the road A8 South will 
negatively impact you? Please 
elaborate. 

 

6.44 Do you have any special request 
from the project 
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6 HEALTH AND SAFETY IN THE FIELD 
To avoid problems during the field, here are some indications that can guide you regarding health and 
safety throughout the mission. 

 Throughout the fieldwork, each person needs to wear a safety vest (bright orange or yellow safety 
vest).  

 Surveys cannot take place after 5 pm.  

 It is forbidden to cross the road at all time.  

 Adequate clothing to field work is also needed (e.g.: comfortable, for rain, etc.). 

 The cars used in the field will be identified (ideally with the name of the local consultant) and 
equipped with a first aid kit and tools/materials that can be useful for some mechanical problems. 

 It will be important to have the resources to stay hydrated throughout the day (bottled of water, 
juice, etc.). 

 All teams should be required to have with them their functional cell phone set in the field to be 
reachable at all times. 

 Each team members should have the cell phone numbers of his/her other colleagues. 

 Due to the Covid-19: 

o You must wear your mask when interviewing someone;  

o All interviews should take place outside; but if the interview takes place inside the residence, 
the two investigators must enter to avoid any problem or incident; 

o All other Kenyan rules related to Covid-19 must be applied.  

CONTACT PHONE NUMBERS 

** For emergencies or questions during the surveys, contact one supervisor/coordinator of the 
investigation. Cell numbers are: 

 
 Coordinator/supervisor (Julius) 
  Tel.:  
 
 Other team(s)  
  Name:      Name: 
  Tel.:      Tel.:  
 
  Name:      Name: 
  Tel.:      Tel.:  
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Q4.17 Are you the owner of the building ?

2 
Yes

3 
No

Q4.18 Are you the owner of the land ?

1 
Yes

4 
No

0 
Prefer not to answer

Do you pay a rent to someone for the space you use ? Please specify to whom.

4 

Q4.19 Type of structure

0 
Building made of masonry

4 
Building made of wood

1 
Other

Please specify:

1 

Q4.20 Access to electricity from the grid ?

3 
Yes

2 
No

Q4.21 When was the building built ? (Please specify the year it was built)

5 



Q4.22 Where do you throw your trash ? (several possible answers)

2 
On a pile, then I put the waste on fire

0 
In a local river

0 
In a ditch

3 
the City picks the wastes

0 
Other

0 
Prefer not to answer

Please specify:

0 

Q4.23 Who maintain the entrance (service lane) between the highway and your business (grading, 
etc.) ?

5 

Q4.24 How do vehicules access your business ?

3 
The only access is from the highway (an exit)

0 
There is an access for vehicule from a service road (road parallel to the highway)

2 
There is no access for vehicule

Q4.25 Have you had discussions with KeNHA regarding the junction between the highway and the 
entrance to your business ?

0 
Yes

5 
No

0 
Prefer not to answer



Q4.26 What was the outcomes of these discussions ?

0 
The entrance will be maintained

0 
The entrance will disappear

0 
A new entrance will be built

0 
Other

0 
Prefer not to answer

Please specify:

0 

Q4.27 Are you in competition with street vendors ?

1 
Yes

4 
No

Please explain why: 

1 

Family

Q4.28 Where do you live (distance from here in kilometers and name of the town) ?

Distance 
(km)

5 

Name of 
the town

4 

Q4.29 How many people live under the same roof as you (your household) ?

5 

Q4.30 How many people from your household work ?

5 



Q4.31 Do your family members help you in the business ?

3 
Yes

2 
No

0 
Not applicable

0 
Prefer not to answer

Income

Q4.32 What is the business gross revenue per month ?

5 

Q4.33 What is the average monthly salary you pay to your employees ?

5 

Q4.34 Do you have a single business permit ?

2 
Yes

3 
No

0 
Prefer not to answer

How much does this permit cost per year?

2 

Q4.35 Who are your main clients ?

0 
Highway road users (truck drivers, car)

3 
Pedestrians coming from the nearby town

1 
Both

1 
Other

Please specify:

1 



Q4.36 Do you think that your business will be positively or negatively impacted during the 
construction ?

0 
Positively impacted

4 
Negatively impacted

1 
I do not know

Q4.37 Do you think that your business will be positively or negatively impacted once the new 
road is in exploitation (two-ways double lanes) ?

3 
Positively impacted

2 
Negatively impacted

0 
I do not know

Education

Q4.38 Can you read ?

5 
Yes

0 
No

0 
Prefer not to answer

Q4.39 What is the highest level of education that you have achieved ?

0 
No education

2 
Primary School

1 
Secondary School (High School)

0 
Vocational/Technical School

2 
College Degree

0 
University Degree

0 
Other



Please specify:

0 

Health

Q4.40 Do you have any health problem ?

1 
Yes

4 
No

Please provide details:

1 

Nutrition

Q4.41 How many meals a day do you eat (main meals) ?

5 

Q4.42 Do you believe that you eat enough everyday ?

5 
Yes

0 
No

Q4.43 Do your children eat enough everyday ?

4 
Yes

0 
No

1 
Not applicable

Open questions



Q4.44 What are the main challenges you face when working (in your own words) ?

5 

Q4.45 Do you believe that the road widening will bring positive outcomes ? Please elaborate.

5 

Q4.46 Do you believe that the road widening will negatively impact you ? Please elaborate.

5 

Q4.47 Do you have any special request from the project ?

5 

5. Cattle and sheeps owners bringing their animals on the ROW for 
grazing

Person surveyed

Q5.1 Exact GPS location of the survey

4 



Q5.2 Name of the cattle/sheep owner

4 

Q5.3 Name of the respondent if herd owner is absent

4 

Q5.4 Age of the person

4 

Q5.5 Gender

4 
Male

0 
Female

Q5.6 Ethnic group

4 

Q5.7 Type of activity (several possible answers)

0 
Cattle owner

3 
Sheep owner

0 
Zebu owner

0 
Employee / worker

1 
Other

Please specify :

1 

Q5.8 Are you a member of an organization of herders ?

1 
Yes

3 
No

Please specify:

1 



Q5.9 Have you been surveyed in the past for the road project ?

1 
Yes

3 
No

Grazing space

Q5.10 Location of the survey

4 
A8

0 
A8 South

Q5.11 Location of the survey (if A8)

4 
West side of the road (on the Rironi-Mau Summit section)

0 
East side of the road (on the Mau Summit-Rironi section)

Q5.12 Location of the survey (if A8 South)

0 
West side of the road (on the Mai Mahiu-Navaisha section)

0 
East side of the road (on the Navaisha-Mai Mahiu section)

Q5.13 Do you have to share the space with multiple herders (the pasture land in the ROW) ?

3 
Yes

1 
No

Q5.14 Does that bring conflicts ?

2 
Never

1 
Rarely

0 
Often

0 
Always

0 
Prefer not to answer



Q5.15 How do you make sure that the location is available everyday (the pasture land in the 
ROW) ?

4 

Q5.16 Do you pay a rent to someone for the pasture land you use (the pasture land in the ROW) ?

0 
Yes

4 
No

0 
Prefer not to answer

Q5.17 To whom do you pay the rent ?

0 
Local police man

0 
Local authorities

0 
An informal landlord

0 
Other

0 
Prefer not to answer

Please specify: 

0 

Q5.18 Do you solely use KeNHA ROW to find pasture land ?

2 
Yes

2 
No

Where else do you bring your herd ?

2 



Q5.19 What is the significance of KeNHA ROW for your herd ?

0 
Very important grazing spot

1 
Average grazing spot

1 
Not very important grazing spot (I easily find other places)

0 
Prefer not to answer

Q5.20 How many hours a day do you bring your herd to this place ?

4 

Q5.21 Do you sometimes cross the road to bring your herd to the other side of the road ?

3 
Never

0 
Rarely

1 
Often

0 
Always

Q5.22 At what period of the day do you bring your herd to the other side of the road ? (several 
possible answers)

1 
Morning

1 
Mid-day

1 
Afternoon

0 
Evening

Q5.23 Do you use underpass ?

3 
Never

1 
Rarely

0 
Often

0 
Always



Q5.24 How far do you have to walk to reach the underpass (in kilometers) ?

Distance 
(km)

1 

Time to 
walk 
(minutes)

1 

Q5.25 How long have you used this space (the pasture land in the ROW) ?

4 

Q5.26 How many animal have you lost due to collision with a vehicule in the last year ?

4 

Livelihood

Q5.27 How many cattle, sheep or zebu do you own ?

Cattle 4 

Sheep 4 

Zebu 4 

Q5.28 Is herding of livestock your only source of income ?

1 
Yes

3 
No

0 
Prefer not to answer

Q5.29 What else do you do to earn money ?

3 

Q5.30 Is herding of livestock your main souce of income ?

1 
Yes

2 
No

0 
Prefer not to answer



Q5.31 Are you the head of your household ?

4 
Yes

0 
No

Q5.32 What is the use of your cattle/sheep ? (several possible answers)

4 
They are sold to the market for meat

0 
They are used as guaranty for lender to borrow money for farm inputs

0 
Dairy products

0 
Skin

1 
Other

0 
Prefer not to answer

Please specify:

1 

Challenges

Q5.33 When is the most difficult period of the year for your livelihood activity ?

4 

Q5.34 Where do you go to fetch water for your herd (identify location) ?

4 

Q5.35 Have you had conflicts with other users (street vendors, pedestrians) of KeNHA ROW ?

3 
Never

0 
Rarely

1 
Often

0 
Always

0 
Prefer not to answer

Family



Q5.36 Where do you live (distance from here in kilometers and name of the town)?

Distance from 
here (km)

4 

Name of the 
town

4 

Q5.37 How many people live under the same roof as you (your household) ?

4 

Q5.38 How many people from your household work ?

4 

Q5.39 Do your family members help you looking after the herd ?

2 
Yes

2 
No

0 
Not applicable

Education

Q5.40 Can you read ?

3 
Yes

1 
No

0 
Prefer not to answer

Q5.41 What is the highest level of education that you have achieved ?

1 
No education

0 
Primary School

2 
Secondary School (High School)

1 
Vocational/Technical School

0 
College Degree

0 
University Degree

0 
Other



Please specify:

0 

Health

Q5.42 Do you have any health problem ?

0 
Yes

4 
No

0 
Prefer not to answer

Please provide details:

0 

Nutrition

Q5.43 How many meals a day do you eat (main meal) ?

4 

Q5.44 Do you believe that you eat enough everyday ?

4 
Yes

0 
No

Q5.45 Do your children eat enough everyday ?

3 
Yes

0 
No 

1 
Not applicable

Open questions



Q5.46 Do you believe that the road widening will bring positive outcomes to you ? Please 
elaborate.

4 

Q5.47 Do you believe that the road widening will negatively impact you ? Please elaborate.

4 

Q5.48 Widening the road means less space for your cattle to graze, will you easily find other 
suitable pasture land ? Explain why. 

4 

Q5.49 Do you have any special request from the project ?

4 

6. Pastoralist crossing the road (Maasai) 

Q6.1  Exact GPS location of the survey:

0 



Q6.2 Name of the cattle/sheep owner

0 

Q6.3 Name of the respondent if herd owner is absent

0 

Q6.4 Age of the respondent

0 

Q6.5 Gender

0 
Male

0 
Female

Q6.6 Ethnic group

0 

Q6.7 Type of activity (several possible answers)

0 
Cattle owner

0 
Sheep owner

0 
Zebu owner

0 
Tenant

0 
Other

Please specify: 

0 

Q6.8 Are you a member of an organization of herders ?

0 
Yes

0 
No

0 
Prefer not to answer

Please specify:

0 



Q6.9 Have you been surveyed in the past for the road project ?

0 
Yes

0 
No

Use of the territory

Q6.10 Location of the survey

0 
A8

0 
A8 South

Q6.11 Location of the survey (if A8)

0 
West side of the road (on the Rironi-Mau Summit section)

0 
East side of the road (on the Mau Summit-Rironi section)

Q6.12 Location of the survey (if A8 South)

0 
West side of the road (on the Mai Mahiu-Navaisha section)

0 
East side of the road (on the Navaisha-Mai Mahiu section)

Q6.13 Have you ever been in a conflict for pasture land, with other farmers, etc. ?

0 
Never

0 
Rarely

0 
Often

0 
Always

0 
Prefer not to answer



Q6.14 Do you sometimes cross the road to bring your herd to the other side of the road ?

0 
Never

0 
Rarely

0 
Often

0 
Always

0 
Prefer not to anwer

Q6.15 At what period of the day do you cross the road to bring your herd to the other side of the 
road ? (several possible answers)

0 
Morning

0 
Mid-day

0 
Afternoon

0 
Evening

Q6.16 Do you use underpass ?

0 
Never

0 
Rarely

0 
Often

0 
Always

0 
Prefer not to answer

Q6.17 How far do you have to walk to reach the underpass (distance in kilometers and time in 
minutes)?

Distance 
(km)

0 

Time to walk 
(minutes)

0 

Q6.18 How many animals have you lost due to collison with a vehicule in the last year ?

0 



Q6.19 How far do you travel with your herd (in kilometers)?

0 

Q6.20 Do you usually use this area for your herd ?

0 
Yes

0 
No

0 
Prefer not to answer

Livelihood

Q6.21 How many cattle/shep do you own ?

Cattle 0 

Sheep 0 

Q6.22 Is cattle herding your only source of income ?

0 
Yes

0 
No 

0 
Prefer not to answer

Q6.23 What else do you do to earn money ?

0 

Q6.24 Is cattle herding your main source of income ?

0 
Yes

0 
No

0 
Prefer not to answer

Q6.25 Are you head of your household ?

0 
Yes

0 
No



Q6.26 Do you have any help from your family (to work with you) ?

0 
Yes

0 
No

0 
Not applicable

Q6.27 What is the use of your cattle/sheep ? (several possible answers)

0 
They are sold to the market for meat

0 
They are used as guaranty for lender to borrow money for farm inputs

0 
Dairy products

0 
Skin

0 
Other

0 
Prefer not to answer

Please specify:

0 

Challenges

Q6.28 When is the most difficult period of the year for your livelihood ?

0 

Q6.29 Where do you go to fetch water for your herd ?

0 



Q6.30 Have you had conflicts with other people in this area (street vendors, pedestrians, etc.) ?

0 
Never

0 
Rarely

0 
Often

0 
Always

0 
Prefer not to answer

Family

Q6.31 Where do you live (distance from here in kilometers and name of the town)?

Distance 
from here 
(km)

0 

Name of the 
town

0 

Q6.32 How many people live under the same roof (your household) ?

0 

Q6.33 How many people from your household work ?

0 

Q6.34 Do your family members help you looking after the herd ?

0 
Yes

0 
No

0 
Not applicable

Education

Q6.35 Can you read ?

0 
Yes

0 
No

0 
Prefer not to answer 



Q6.36 What is the highest education level that you have achieved ?

0 
No education

0 
Primary School

0 
Secondary School (High School)

0 
Vocational/Technical School

0 
College Degree

0 
University Degree

0 
Other

Please specify:

0 

Health

Q6.37 Do you have any health problem ?

0 
Yes

0 
No

0 
Prefer not to answer

Please provide details:

0 

Nutrition

Q6.38 How many meals a day do you eat (main meal)?

0 

Q6.39 Do you believe that you eat enough everyday ?

0 
Yes

0 
No



Q6.40 Do your children eat enough everyday ?

0 
Yes

0 
No

0 
Not applicable

Open questions

Q6.41 Can you describe to us your seasonal movement with your herd in a typical year:

0 

Q6.42 Do you believe that improvement of the road A8 South will bring you positive outcomes ? 
Please elaborate.

0 

Q6.43 Do you believe that improvement of the road A8 South will negatively impact you ? Please 
elaborate.

0 



Q6.44 Do you have any special request for the project ?

0 

Any special notes from the surveyor :

10 

If you want to take a picture of a point of interest for the survey you can do it here - BUT do not 
take a picture of the interviewed person

17 

End of the survey!
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POINT B3

USER
Typewriter

USER
Typewriter
GILBERT OWATO

USER
Typewriter

USER
Typewriter
CAR WASH AND WATER ABSTRACTION LOADING POINT

USER
Typewriter
CAR WASH AND WATER ABSTRACTION ACTIVITIES 

USER
Typewriter
NO FLOOD PLAIN 

USER
Typewriter
SOIL AND ROCKS 

USER
Typewriter

USER
Typewriter

USER
Typewriter
  0°59'5.19"S

USER
Typewriter
 36°34'41.17"E

USER
Typewriter
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Machine à écrire
(B5)
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Machine à écrire
(B6)
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Machine à écrire
(B10)



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































USER
Typewriter

USER
Typewriter
3

USER
Typewriter
14/12/2020

USER
Typewriter
10:16

USER
Typewriter
10 CM

USER
Typewriter
GILBERT OWATO

USER
Typewriter
AGRICULTURAL FARMS IN THE SURROUNDING, CATTLE WATERING POINT, CAR WASH, BATHING

USER
Typewriter
POINT 3

USER
Typewriter
100

USER
Typewriter
YES

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter

USER
Typewriter

USER
Typewriter

USER
Typewriter
TO BE DONE IN THE LABORATORY

USER
Typewriter
YES

USER
Typewriter
GREY BLACK

USER
Typewriter
YES, E-WASTES,CLOTHING,PLASTICS

USER
Typewriter
YES, PLANT MATERIALS

USER
Typewriter
YES, RED WORMS

USER
Typewriter
  0°41'41.87"S

USER
Typewriter
 36°25'21.58"E



USER
Typewriter
B+

USER
Typewriter

USER
Typewriter
13/12/2020

USER
Typewriter
12:56

USER
Typewriter
4 M

USER
Typewriter
GILBERT OWATO 

USER
Typewriter
THERE IS IRRIGATION OF SMALL FARMS ADJUCENT TO THE RIVER, CAR WASHING, BATHING AND

USER
Typewriter
WASHING OF UTENSILS. 

USER
Typewriter

USER
Typewriter
POINT B+

USER
Typewriter
90

USER
Typewriter
YES

USER
Typewriter
100

USER
Typewriter

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter

USER
Typewriter
TO BE DONE IN THE LABORATORY

USER
Typewriter
YES

USER
Typewriter
BLACK BROWN

USER
Typewriter
YES, PLASTICS AND OTHER LITTER

USER
Typewriter
PLANT MATERIALS

USER
Typewriter
NOT VISIBLE

USER
Typewriter
  0°40'4.55"S

USER
Typewriter
 36°23'16.57"E

caaa069668
Machine à écrire
(4+)



USER
Typewriter

USER
Typewriter
5

USER
Typewriter
13/12/2020

USER
Typewriter
10:09

USER
Typewriter
 5 M

USER
Typewriter
GILBERT OWATO

USER
Typewriter

USER
Typewriter
SURROUNDED BY A RANCH ON BOTH SIDES

USER
Typewriter

USER
Typewriter

USER
Typewriter
100

USER
Typewriter

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter

USER
Typewriter
YES

USER
Typewriter

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
TO BE DONE IN THE LABORATORY

USER
Typewriter
YES

USER
Typewriter
BLACK BROWN

USER
Typewriter
YES, PLASTICS

USER
Typewriter
YES, PLANT MATERIALS

USER
Typewriter
NOT VISIBLE

USER
Typewriter
POINT 5

USER
Typewriter
  0°34'17.23"S

USER
Typewriter
 36°21'38.36"E





USER
Typewriter

USER
Typewriter

USER
Typewriter
12/12/2020

USER
Typewriter

USER
Typewriter

USER
Typewriter
 0°11'56.80" S  

USER
Typewriter
35°49'48.33" E

USER
Typewriter
10

USER
Typewriter

USER
Typewriter
12:22

USER
Typewriter

USER
Typewriter
5 CM

USER
Typewriter
GILBERT OWATO

USER
Typewriter
MAIZE PLANTATION, FORESTED AREA, CATTLE REARING 

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter

USER
Typewriter

USER
Typewriter
TO BE DONE IN THE LABORATORY

USER
Typewriter
YES

USER
Typewriter
GREY BLACK

USER
Typewriter
YES, PLASTICS

USER
Typewriter
YES, PLANT MATERIAL

USER
Typewriter
NOT VISISBLE

USER
Typewriter
AND FAST FLOWING RIVER

USER
Typewriter
POINT 10





USER
Typewriter

USER
Typewriter
15

USER
Typewriter

USER
Typewriter
12/12/2020

USER
Typewriter
10:40

USER
Typewriter
9 CM 

USER
Typewriter
GILBERT OWATO

USER
Typewriter
CAR WASH, WASHING OF UTENSILS, LAUNDRY, AND CATTLE DRINKING POINT 

USER
Typewriter

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter

USER
Typewriter
TO BE DONE IN THE LABORATORY

USER
Typewriter
YES (SULPHUR)

USER
Typewriter
BROWN BLACK

USER
Typewriter
YES, THROWN PLASTICS, PAPERS,SOAP WRAPERS

USER
Typewriter
YES, PLANT MATERIAL

USER
Typewriter
YES, RED WORMS

USER
Typewriter
POINT 15

USER
Typewriter
  0° 9'39.39"S

USER
Typewriter
 35°41'44.01"E



USER
Typewriter
B3

USER
Typewriter
14/12/2020

USER
Typewriter
14:50

USER
Typewriter
30 CM 

USER
Typewriter
GILBERT OWATO

USER
Typewriter
CAR WASH AND WATER ABSTRACTION LOADING POINT

USER
Typewriter
YES

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
100

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
YES

USER
Typewriter
TO BE DONE IN THE LABORATORY

USER
Typewriter
YES

USER
Typewriter
BLACK, GREY

USER
Typewriter
YES, TIRE PICES, PLASTICS 

USER
Typewriter
YES, PLANT MATERIALS

USER
Typewriter
YES, REDWORMS

USER
Typewriter
POIN B3

USER
Typewriter
  0°58'31.38"S

USER
Typewriter
 36°34'43.16"E
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