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1. AIR QUALITY  
As Cameroon has no official air quality monitoring stations, baseline data were not available 
for the project. The aim of this air quality study is to provide an overview of air quality in the 
vicinity of the quarry site. The study area is predominantly rural, but also urban. The main 
sources of air pollution are unpaved roads, local traffic and domestic activities such as the 
use of firewood. The report presents the location of measurement points, the methodology 
adopted for sampling, the equipment used and sampling frequency, the results of ambient 
air quality analysis and a comparison with national and international standards. The initial 
state of the measurement points is shown in the following photo: 

 
 

Photo 1 : Initial state of measurement points 

1.1. Methodology 

 
This study was carried out in compliance with the specifications previously defined for 

the Ebolowa-Akom 2 -Kribi road construction project in Cameroon. The aim of the study 

was to establish an initial state of air quality, in compliance with the laws and 

regulations in force in Cameroon on atmospheric protection. The gases and particles 

measured were sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone (O3), suspended 

particulate matter less than 10 microns (PM10) and suspended particulate matter less 

than 2.5 microns (PM2.5); these gases and particles are included in the list of 

controlled air pollutants set out in Article 4 of Decree No. 2011/2582/PM. More 

specifically, the methodology used consisted of spot measurements (day and night) of 

ambient air quality at seven (7) points around the quarry site. The study points were 

selected on the basis of a number of criteria: 

 

ü Presence of sensitive receptors such as public facilities (schools, public 

centers) ; 

ü Nearby mining communities (household groups) around the quarry site ; 

1.1.1. Location of measurement points 

 
The quarry area of the Ebolowa-Akom 2 -Kribi road construction project is located in 

Cameroon in the South region, between two (02) Divisions: Mvila and Ocean. The 

measurement points are located around the quarry area. The following figure shows 

the sampling points 



 

Photo 2: Location of measurement points 

1.1.2. Equipment 

 

Air quality is determined not only by climatic and geographical conditions, but also 
by atmospheric emissions from other activities in the area and from fossil fuel 
combustion. Emissions likely to affect air quality around the site would come from 
exhaust gases (SO2, NO2, etc....) from fossil fuel combustion. As the roads are 
unpaved, air quality could be affected by dust and vehicle emissions. The sources 
are generally mobile, and the beginning of the rainy season can contribute to dust 
reduction. 

To assess air quality in the project area, an analysis of airborne particulate matter 
(PM), sulfur dioxide (SO2), nitrogen dioxide (NO2) and ozone (O3) was carried out 
using the instruments described below: 

Table 1 : Air quality analysis device. 

 

 
 

Air Master AM 7 Plus 

PM 10 and PM 2.5 particle meter in the air. 

Multigaz Analyser  XM- 

R- 
gas O3, SO2 et NO2 



These instruments are used to determine the concentration of suspended particles (PM 

10 and PM 2.5) and the concentration of SO2, NO2 and O3 in the air. 

 
1.1.3. Interpretation o f  results 

 

Interpretation was done following WHO international guidelines and the limit values in 

force in Cameroon set by ANOR. The following table shows the WHO and national 

values: 

Table 2 : Exposure limit values for air pollutants. 
 

 
Pollutants 

 
Average exposure time 

Value in µg/m3 

WHO National Standards 

 
 
 
 
 

 
Particulate Matter PM10 

 
 

 
1 year 

 
70 (1st intermediate target) 

50 (2nd intermediate target) 

30 (3rd intermediate target) 

20 (Guidelines) 

 

 
80 ȉg/m3 annual 

averages 

 

 
24 hours 

150 (1st intermediate target)  
100 (2nd intermediate target)  
75 (3rd intermediate target) 
50 (Guidelines) 

260 ȉg/m3 should 
not be exceeded 
more than once a 
year under any 
circumstances 

 
 
 
 

 
Particulate Matter  PM2.5 

 
 

 
1 year 

 
35 (1st intermediate target) 

25 (2nd intermediate target) 

15 (3rd intermediate target) 

10 (Guidelines) 

 
 

 
/ 

 
24 hours 

75 (1st intermediate target)  
50 (2nd intermediate target)  
37.5 (3rd intermediate target) 
25 (Guidelines) 

 
/ 

 

 
Sulphur dioxyde SO2 

 
24 hours 

 
10 minutes 

125 (1st intermediate target)  

50 (2nd intermediate target) 

20 (Guidelines) 

500 (Guidelines) 

 
50 ȉg/m3 

Annual 

average 

Nitrogen dioxyde NO2 
1 year 
1 hour 

40(Guidelines) 

2000(Guidelines) 

200 ȉg/m3 
Hourly average 

 
Ozone O3 

 
8 hours 

160 (intermediate target) 

100 (Guidelines) 

120 ȉg/m3 

8-hour average 

 

In a bid to use the table above, a data conversion obtained in ppm was made into 

ȉg/m3 using the relationship established by the company Breeze Technologies, 

namely: 

ü SO2 : 1 ppm=2.62 ȉg/m3 

ü NO2 :1 ppm=1.88 ȉg/m3 

ü O3 :1 ppm=1.96 ȉg/m3 

 
1.1.4. Periods and frequency of measurement 

 
The measurements were carried out between August 27 and September 4, 2024 over 

a period of 24 hours each (day and night) at the 7 receiving points. Throughout the 

study period, 4 experienced samplers were available in the field equipped with 

measuring equipment to carry out the measurements in two receiving points at the 

same time. 



1.2. RESULTS 

 

The table below is a summary of the average values obtained at the measurement points of 
the different receivers. The details can be found in Appendix 1. With regard to the table of 
comparative standards, the values obtained for NO2 are average values of NO2 per hour. 

Table 3 : Summary of the average values obtained during the measurements. 
 

Receiver Point 
Avr PM2.5 Avr PM10 Avr SO2 Avr NO2 Avr O3 

AQ/N1 2,08 3,29 0,005 0,0025 0 

AQ/N2 3 4,37 0,015 0,0055 0 

AQ/N3 7,45 11 0,023 0,013 0 

AQ/N4 5,41 8 0,022 0,0075 0 

AQ/N5 4,08 5,91 0,019 0,0059 0 

AQ/N6 2,16 3,04 0,003 0,0018 0 

AQ/N7 2,37 4,16 0,004 0,0025 0 

 

1.3. Data Interpretation 

 
1.3.1 Sulfur dioxide (SO2) 

The maximum daily average SO2 value was observed at point AQ/N3 (Akom II 

primary school and kindergarten), i.e. 0.023 ȉg/m3 and the minimum value was 0.005 

ȉg/m3 obtained at point AQ/N1 (Quarry). Average daily concentrations are below 

international and local standards, reflecting the very low level of current SO2 

emissions in the area. This SO2 concentration can be attributed to emissions from 

ICM field crews' vehicles, trucks and motorcycles, but could also come from other 

sources (e.g. fire in the fields).. 

1.3.2 Nitrogen dioxide (NO2) 

Hourly mean NO2 values ranged from 0.013 ȉg/m3 to 0.0018 ȉg/m3 at receptor 

points. Hourly average concentrations are below international and local standards 

(Table 2). This NO2 concentration can be attributed to vehicle emissions (trucks, 

motorcycles). This reflects the very low level of current NO2 emissions in the study 

area. 

1.3.3. Ozone (O3) 

Average O3 values are equal to 0 ȉg/m3 at all receptor points. These zero values were 
obtained at the receiving points. The observed values remain well below Cameroon 
and WHO standards (8-hour average concentration). Ozone results are typical of 
equatorial latitudes. In the region, there are virtually no photochemical processes due 
to the low levels of NO2. As a result, the small amount of nitric oxide emitted is rapidly 
transformed into nitrogen dioxide. 

The averages measured are close to those measured in Kribi as part of the 

study carried out for the Kribi Power Development Company power plant, 
measurements were taken in the vicinity of the site studied for the plant in 2010. The 
table below shows the results. 

Table 4 : Air Quality (ȉg/m3) * 

(*) based on two studies carried out as part of the KPDC ESIA. The measurements were taken in the 

vicinity of the future gas-fired thermal power plant 
 

 

 
Item 

World Bank WHO 
Measured 

average 

Reference 

period 

(Average) 

Recommended 

value 

Reference 

period 

Recommended 

Value 

 

NO2 

24 h 150 1 h 200 
1.4 

1 yr 100 1 yr 40 

SO2 

24 h 150 24 h 125 
1.1 



1yr 80 1 yr 50 

Particles in the 

air 

24 h 230 -  - 

1yr 80 -  - 

PM10 
24 h 150 -  - 

1 yr 50 -  - 

O3 - - -  28.5 

Source, EIES Kribi Gas Pipeline, 2010 

 

1.3.4. Particles of size <10 µm (PM10) 

The maximum daily average value of PM10 was observed at AQ/N3 (11 µg/m3) and 

the minimum value (3.4 µg/m3) was observed at measurement point AQ/N6 with the 

rainy season and abundant vegetation cover being the cause of the low PM10 

values. 

The average values observed remain constantly below the standard in force in 

Cameroon (24-hour average concentration of 260 µg/m3 which cannot be exceeded 

more than once a year). However, overall these averages remain below the limit 

value set over 24 hours by WHO standards (50 µg/m3. The observation made at 

this level is the decrease in the circulation of trucks and vehicles. Consequently, 

during the implementation of the project, adequate measures to reduce dust 

pollution on the unpaved road must be applied, particularly in the dry season to 

protect the health of the population. 

1.3.5. Particles of size <2.5 µm (PM2.5) 

The PM2.5 concentration remains below international standards (25 µg/m3 at the 

measurement points. These values can be attributed to the rainy season and the 

location of the points in areas with little road traffic. 

Conclusion 

The aim of the air quality study was to establish the initial state of the areas affected by 

the road project. The air pollutants measured were: sulphur dioxide (SO2), nitrogen 

dioxide (NO2), ozone (O3), suspended particulate matter less than 10 microns (PM10) 

and suspended particulate matter less than 2.5 microns (PM2.5). The air quality values 

obtained indicate low concentrations of gaseous pollutants, below the limits prescribed 

by Cameroonian and WHO standards, reflecting the absence of pollution from a 

stationary source (industry, urbanization, oil-fired unit, etc.); the rainy season preventing 

the spread of dust. Major cumulative effects can therefore be ruled out. The main 

sources of air pollution are unpaved roads, local traffic and domestic activities such as 

the use of firewood, bush farming and bush fires. 

The frequency of rainfall in the area is a natural regulator of this air pollution. 

In view of the results, the ambient air quality in the project area is generally good, in 

line with national and international standards, with the exception of suspended 

particulate matter, which will be resolved by the implementation of the project. 



2. SOUND LEVEL 

 
As part of the biophysical environment data collection mission on the Ebolowa-Akom 

II-Kribi road construction project, measurements were carried out to assess noise 

levels at seven points distributed around the quarry and in peripheral areas. These 

data were collected in the Akom II district, specifically covering the localities of Akom 

II village, Akom II center, Ekowong-Ndong, and Ekowong-Bettel. The objective of this 

collection is to assess the  impact of noise in these areas in order to better understand 

the environmental effects of the ongoing road project. 

 

 
2.1. Presentation o f  t h e  e q u i p m e n t  u s e d  

 
The equipment used for this project is a Class 1 sound level meter, model SAUTER 

SW1000 version 1.1 (January 2018). This sound level meter is renowned for its 

professional quality and high accuracy. It is particularly well-suited to measurements in 

a variety of environments, such as workstations, outdoor spaces including airports, 

construction sites, road traffic, as well as quarries. Thanks to its high-precision 24-bit 

AD converter, it offers wide spectral coverage, guaranteeing reliable results. The photo 

below shows the sound level meter used to collect noise data for the quarry and 

installation site. 
 

 
Picture 3 : Class 1 sound level meter, SAUTER SW1000 version 1.1 01/2018 

 

2.2. Method U sed 

 
2.2.1. Calculation of the Calibration Coefficient 

The Calibration Coefficient is determined from the sensitivity of the sound level meter 
microphone, and it is calculated using the following formulas: 

Calculation formulas:  

╢▄▪▼ 
╒╪■╕ =   z  ■▫▌ ( 

 
) + ▫██▼▄◄ 

▫██▼▄◄  of  callibration  c▫▄██░╬░▄▪◄  

╢▄▪▼ =    z   



Variables : 

¶ ╒╪■╕: calibration coefficient (in dB). 

¶ ╢▄▪▼: microphone sensitivity (in mV/Pa). 

¶ ▫██▼▄◄: offset of the calibration coefficient, calculated with a 50 mV signal. This is a 
deviation specific to each sound level meter. 

 
2.2.1.1. Entering the calibration coefficient 

Once the calibration coefficient is obtained (90 dB in this case), it is manually 

entered into the sound level meter using the directional keys. This coefficient is 

used to adjust the sensitivity of the device to ensure accurate measurements. 

2.2.1.2. Programming the sound level meter 

After entering the calibration coefficient, the device is programmed for a 

measurement period of one hour, with a repeating cycle of 24 hours. This allows 

sound variations to be captured over a full day. 

2.2.1.3. Continuous power source1 

To ensure that measurements take place without interruption over a 24-hour period, a 

continuous power source is used. In this case, a power bank with a capacity of 1000 A 

is connected to the sound level meter to ensure a stable power supply throughout the 

measurement period. 
 

 
Picture 4 : Power bank, Start Portable Car Jump with a 

capacity of 1000 A. 

2.3. Interpretation of results 

The project area includes schools, churches, residential areas and retail outlets, 

forming residential, institutional, educational, industrial and commercial zones. In this 

context, the threshold values for noise exposure proposed by the WHO are particularly 

relevant to this study. The following table shows guideline values for noise in industrial 

and commercial areas, as well as in residential, institutional and educational areas, as 

recommended by the WHO. 

 
 
 
 
 

 



Table 5 : WHO Noise Level Guidelines 
 

An Hour LAeq dB (A) 

Receivers Bby Day By Night 

7h00 - 22h00 22h00 ï 7h00 

Residential, Institutionnal, 
Educational 

55 45 

Industrielle, Commerciale 70 70 
Source : International Finance Coorporation (2007) 

 

The terms LAeq, LAFmax, LAFmin and LAF are indicators used to measure and evaluate 

sound levels. Here is what they mean: 

× LAeq (Equivalent Sound Level): This is the data that best characterizes noise 

that fluctuates over time, such as traffic noise. It is the average energy level for 

a given period. This parameter is often indicated in sonometric readings. It 

gives an overall idea of the noise level, even if the noise has fluctuated during 

the measurement. 

× LAFmax (Maximum A-weighted Sound Level): This represents the highest 

sound level measured during a specific period, with A frequency weighting, 

reflecting the sensitivity of the human ear to different frequencies. 

× LAFmin (A-weighted Minimum Sound Level): In contrast to LAFmax, LAFmin 

indicates the lowest sound level measured during a specific period, also 

frequency-weighted A. 

× LAF (Instantaneous A-weighted Sound Level): This is an instantaneous 

measurement of the sound level at a specific time, with A frequency weighting. 

× Weighting A (dB(A)): simulates the perception of the human ear at low and 

moderate sound levels. It is the most commonly used to assess environmental 

noise. 

 
2.4. Description of the sites hosting the noise parameter collection points 

 
The quarry and site facilities are located at the foot of a small rocky knoll called Nkol 
Zameta, in the Akom II-village district. This area was chosen because of its central position 
in relation to the road layout and the fact that the surrounding environment is already 
degraded, given its proximity to Akom II. Biodiversity surveys carried out in June 2024 
confirmed this degradation, attesting to the modification of natural habitats, the absence of 
signs of great apes, and a low presence of other animal species in the vicinity. 
The specific site for the quarry was chosen in collaboration with the local authorities. The 
ICM team worked in conjunction with the Divisional Officer of Akom II and Traditional Chiefs 
of the surrounding localities, who provided invaluable advice in identifying the site. 
Selection criteria included accessibility, the visual quality of the rock, and the feasibility of 
positioning the equipment required for drilling and surveys. Following geophysical surveys 
confirming the quality of the rock, the final site was validated. 
The map below shows the location of the noise measurement points 



 

Picture 5 : Map of the quarry  

Table 6 : Features of the Measurement points  

N0 Villages Points Description of points GPS Coodinates 

: X 

GPS Coodinates: 

Y 

1 Ekowong- 

Ndong 

AQ/N1 Opposite the Ndong 

village chiefdom 

2.823254 10.55028 

2 Ekowong- 

Bettel 

AQ/N2 In front of the Catholic 
mission of Akom II 

2.818655 10.550626 

3 Ekowong AQ/N3 In front of the Akom II 
public school group 1 

2.814968 10.551379 

4 Akom II-village AQ/N4 Near the Akom II-
village chiefdom 

2.814707 10.555633 

5 Akom II-village AQ/N5 Intersection of the N17 
road and the quarry 
entrance. Near the out-
of-service water tower 

2.813083 10.564929 

6 Akom II-village AQ/N6 Entrance to the quarry 2.819452 10.56172 

7 Akom II-village AQ/N7 Entrance to the 
installation site 

2.815621 10.563451 

 

2.5. Description of collection points and measurement of noise parameter 

 
2.5.1. Point AQ/N1 

 
2.5.1.1. Description 

Tableau 7 : Measurement point AQ/N1 
 

N0 Villages Points Description of 
the points 

GPS 

Coodinates: X 

GPS 

Coodinates 

GPS : Y 

Date 

1 Ekowong- 
Ndong 

AQ/N1 Opposite Ndong 
village Chiefdom 

2.823254 10.55028 01 au 
02/09/2024 

 Ndong 

The sampling point is in the village, opposite the chiefdom, in a residential area 

inhabited mainly by the indigenous population. A secondary unpaved road crosses 

the area. Motorbikes are more frequent on this road than any other type of vehicle. 

The noise recorded comes not only from the engines of these vehicles, but also 

from hooting and the voices of passers-by. 



2.5.1.2. Results 

 
The data recorded by the sound level meter are represented on the following graph: 
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Figure 1 : measurement  graph AQ/N1 

 

Data on the equivalent noise level (LAeq) over a 24-hour period shows a variation of 

between 60 and 67.7 dB, exceeding the WHO standards for a residential area, which 

are 45 dB at night and 55 dB during the day. 

This high noise level can be attributed to a number of factors, including light road 

traffic, heated conversations, and the songs of birds and other animals. The situation 

is also exacerbated by the immediate proximity of dwellings and a palm  wine outlet 

located near the measurement point. 

This accumulation of noise sources raises concerns on the livelihood of residents, 

particularly their acoustic comfort and general well-being. 
 

 
Photo 6 : Photo  o f  measurement  po in t  AQ/N1 



2.6. Point AQ/N2 

 
2.6.1. Description 

Table 8 : measurement point AQ/N2 
 

N0 Villages Points Description of the 
points 

GPS Coodinates 

: X 

GPS  

Coodinates : Y 

Date 

2 Ekowong- 

Bettel 

AQ/N2 In front of the 
Catholic 
mission of 
Akom II 

2.818655 10.550626 31/08/2024 

au 

01/09/2024 

 

Located in the village of Ekowong-bettel in front of the Catholic mission of Akom II. 

There is a residential area mainly inhabited by the local population. A secondary 

unpaved road crosses this area. Motorbikes are used here more frequently than 

other types of vehicle. The noise recorded comes not only from these vehicles' 

engines but also from their horns, the voices of passers-by, the songs of birds living 

in the area, as well as other small noises present throughout the day. 

 

 

. 

2.6.2. Results 

 
The data recorded by the sound level meter is represented by the following graph : 
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Figure 2 : map of the quarry ( ne correspond pas au graphique)

 

Data on the equivalent noise level (LAeq) over a 24-hour period shows a variation 

ranging from 54 to 67 dB, exceeding the standards set by the WHO for a residential 

area, which recommend a maximum of 45 dB at night and 55 dB during the day. 

 

This high noise level can be attributed to several factors. Firstly, although road traffic 

is described as light, it contributes significantly to ambient noise, particularly due to 

the regular passage of vehicles. Secondly, the frequent visits of the nearby mission 

generates additional human activity, with interactions and gatherings that intensify the 

noise level. In addition, the songs of birds and other animals, although often perceived 

as pleasant sounds, add to the acoustic diversity of the environment. 

 

 



 
 
Picture 7 : measurement point AQ/N2 

2.7. Point AQ/N3 

 
2.7.1. Description 

Table 9 : measurement point AQ/N3 
 

N0 Villages Points Description of 
the points 

GPS 

Coordiinates : X 

GPS 

Coordinates : Y 

Date 

3 Ekowong AQ/N3 In front of the 
Akom II public 
school group 1 

2.814968 10.551379 04 au 

05/09/2024 

This site is located in an urban area with a large residential area and public 

infrastructures such as schools and sales points. This area is crossed by the N17 

national road, which explains the use of certain categories of vehicles such as 

public transport vehicles, motorbikes and logging trucks. The noise recorded 

therefore results not only from these vehicles' engines, but also from the voices of 

passers-by, birds songs, etc. 

2.7.2. Results 

 
The data recorded by the sound level meter are represented by the following graph: 
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Figure 3 :  measurement graph AQ/N3 



Equivalent noise level (LAeq) data over a 24-hour period shows a variation ranging 

from 55 to 72.2 dB, exceeding the standards set by the WHO for a residential area, 

which are 45 dB at night and 55 dB during the day. 

This high noise level can be attributed to a number of factors. Firstly, road traffic, 

although described as light, makes a significant contribution to the ambient noise. 

Secondly, the increased number of people in the area, particularly due to the presence 

of a popular drinking spot opposite the measurement point, exacerbated the noise 

pollution. Lively conversations and the resulting social interaction also add to the 

observed noise level. The impact of these factors is all the more marked because of the 

proximity of the homes, which exposes residents to noise pollution above the 

recommended thresholds. This situation raises concerns about the livelihood of 

residents, particularly on their acoustic comfort and health. A more in-depth assessment 

of noise sources and mitigation measures may be required to improve on the livelihood 

of residents in this area. 

 

 
Photo 8 : photo  measurement point AQ/N3 

2.8. Point AQ/N4 

 
2.8.1. Description 

Table 10 : measurement point AQ/N4 
 

N0 Villages Points Description of 
the points 

Contact details 

GPS : X 

Contact details 

GPS : Y 

Date 

4 Akom II- 

village 

AQ/N4 Prêt de la chefferie 

Akom II-village 

2.814707 10.555633 30 au 
31/08/ 2024 

 

 The sampling point is in Akom II-village, not far from the chiefdom, in a residential 

area inhabited mainly by the indigenous population. The N17 national road runs 

through the area. Motorbikes are more common than other types of vehicle, 

followed by public transport cars. The noise recorded comes not only from these 

vehicles, but also from their horns, the voices of passers-by, the songs of birds 

living in the area, and other small noises present throughout the day. 



2.8.2. Result 

 
The data recorded by the sound level meter are represented by the following graph : 

 
120 

 
100 

 
80 

 
60 

 
40 

 
20 

 
0 

0 50000 100000 150000 200000 250000 

LAeq LAFmax LAFmin LAF 

 
Figure 4 : measurent graph AQ/N4 

Equivalent noise level (LAeq) data over a 24-hour period show a variation ranging from 

62.9 to 70 dB, exceeding WHO standards for a residential area, which are 45 dB at 

night and 55 dB during the day. 

This high noise level can be attributed to several factors. Firstly, road traffic, although 

considered light, makes a significant contribution to ambient noise. In addition, the 

increased number of people in the area and the songs of birds and other animals. Lively 

conversations and the resulting social interactions also add to the noise level. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
Photo 9 : photo measurement AQ/N4 



2.9. Point AQ/N5 

 
2.9.1. Description 

Table 11 : measurement point AQ/N5 
 

N0 Villages Points Description of the 
points 

GPS 

Coordinates: X 

GPS 

Coordinates : Y 

Date 

5 Akom II- 

village 

AQ/N5 Intersection of the 

N17 road and the 

quarry entrance. 

Near the out-of-

service water tower 

2.813083 10.564929 29 au 

30/08/ 

2024 

 

The sampling point is located in Akom II-village at the intersection of the N17 and 

the quarry entrance road; in a residential area mainly inhabited by the indigenous 

population. The N17 national road runs through the area. Motorbikes are more 

common than other types of vehicle, followed by public transport cars. The noise 

recorded comes not only from these vehicles, but also from their horns, the voices 

of passers-by, the songs of birds living in the area, and other small noises present 

throughout the day. 

2.9.2. Result 

 
The data recorded by the sound level meter are represented by the following graph: 
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Figure 5 : graph measurement AQ/N5 

Equivalent noise level (LAeq) data over a 24-hour period shows a variation of between 

53.4 and 60.9 dB, which exceeds the standards set by the WHO for a residential area, 

set at 45 dB at night and 55 dB during the day. This high noise level is the result of 

several factors. Firstly, although road traffic is described as light, it makes a significant 

contribution to ambient noise. In addition, the number of people living in the area 

intensifies the noise pollution. Lively conversations and the resulting social interaction 

also add to the overall noise level. 



 

Photo 10 : photo measurement AQ/N5 

2.10. Point AQ/N6 

 
2.10.1. Description 

Table 12 : measurement point AQ/N6 
 

N0 Villages Points Description of 

the points 

 GPS 

Coordinates : 

X 

 GPS 

Coordinates: 

Y 

Date 

6 Akom II- 

village 

AQ/N6 Entrance to the 
quarry 

2.819452 10.56172 28 au 29/08/ 
2024 

The sampling point is located in the Akom II-village in the forest at the entrance to 

the quarry. We see cocoa plantations, a stream and a primary forest of Chinese 

bamboo. The sounds recorded come from the songs of birds and animals living in 

the area, as well as the noise of trucks from the quarry throughout the day.. 

 
2.10.2. Result 

The data recorded by the sound level meter are represented by the following graph : 
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Figure 6 : measurement graph  AQ/N6 

Equivalent noise level (LAeq) data over a 24-hour period show a constant variation 

of between 60 and 62 dB with a peak of 71 dB, which exceeds the standards set by 

the WHO for a residential area and natural environment, set at 45 dB at night and 

55 dB during the day. 



This natural setting provides a rich acoustic environment, with the sounds 

recorded coming mainly from birds song and animals living in the area. 

 

Picture 11: picture measurement AQ/N6 

2.11. Point AQ/N7 

2.11.1. Description 

Table 13 : measuring point AQ/N7 
 

N0 Villages Points Description of 

the points 

Contact details 

GPS : X 

Contact details 

GPS : Y 

Date 

7 Akom II- 

village 

AQ/N7 Entrance to the 
plant 

2.815621 10.563451 27 au 28/08/ 
2024 

The sampling point is located in Akom II-village in the forest at the entrance to the 

plant. There are cocoa plantations and a primary forest. The sounds recorded 

therefore come from the songs of birds and animals living in the area, as well as the 

noise of trucks from the quarry throughout the day. 

2.11.2. Result 

The data recorded by the sound level meter are represented by the following graph : 
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Figure 7 :  measurement graph AQ/N7 



Data on the equivalent noise level (LAeq) over a 24-hour period shows a 

variation ranging from 53.7 to 62 dB, exceeding the standards set by the WHO 

for a residential area and a natural environment, which are 45 dB at night and 

55 dB during the day. 

This natural configuration, although enriched by the songs of birds and the 

sounds of animals living in the area, is also disturbed by noise levels that 

exceed the recommended thresholds. Ambient noise, which ideally should 

include the soothing sounds of wildlife, is altered by external factors such as 

human activity. 
 

Photo 12 : measurement photo  AQ/N7 
 



 WATER QUALITY, EKOWONG AKOM II QUARRY AREA

 
3.1. General tools and methods for measuring the quality of surface and 

groundwater 

Water samples were collected in the area at three (03) points and analysed 

immediately after collection to determine parameters such as: turbidity level, pH, 

temperature, conductivity, suspended solids and others in the laboratory (heavy 

metals, BOD5, COD and bacteria). The sampling phase took place from 26 to 

27/09/2024.. 

The physico-chemical parameters of the water (pH, temperature, turbidity, 

conductivity, COD, SS, TDS and pollution indicators) were measured in situ using a 

set of water analysis equipment available at GEST, which also has a pollution control 

laboratory approved by the Ministry of Mines and Industries (MINMIDT). These 

include : 

Á HANNA INSTRUMENT HI 9829 EN ISO 7027: American-made device fitted with 

a multi-parameter electrical probe integrating the sensors. When the probe is 

immersed in the water to be tested, the results are displayed on screen. 30 

minutes is all it takes for the measured parameters to stabilise and be read in situ.  

Á DBO metre HQ 40d ISO 10297 : 2014 : Instrument that determines the BOD. 

Equipped with an electric probe that is immersed in water, the test result is 

displayed after stabilization which lasts between 5 and 15 minutes. 

Á DCO metre XC-200 ISO 15705 : 2002 : It allows to collect the COD of water in 

situ. The device is composed of a reactor, a photometer and a power bank. For 

the measurement, 2ml of the reagent diluted to 2 ml of distilled water is heated to 

145 ° C in the reactor (45 minutes and 1 hour). Let the mixture cool to room 

temperature, add 2 ml of water sample, stir the mixture and place the solution in 

the photometer, the result is displayed immediately. 

Á AQUA-CHECK ISO 9001 : A device for the photometric determination of 

nitrogenous matter and major elements in a water sample by mixing the water 

sample with the reagent corresponding to the element of interest. Insert the tip of 

the device into the solution and match the name of the element on the device and 

read the result. 

Á COLIFAST ISO 9001 : 2015 : A device that measures faecal and total coliforms. 

For the measurement, a 10 ml water sample is added to the Colifast growth 

medium. This is followed by an incubation step at a temperature of 37 or 44°C to 

select total and faecal coliforms respectively. After this incubation step, a sub-

sample transferred to a dish is placed in the Colifast microdetector for a 2nd 

fluorescence measurement step. Depending on the analysis, this 2nd stage may be 

repeated in order to measure the development of fluorescence over time. 

Á SP-1Multi-parameter water Quality Analizer JJG178-2007 : A device for 

measuring heavy metals in a water sample. To take the measurement, the water 

sample is mixed with the reagent corresponding to the metal to be analysed. After 

stirring, the mixture is introduced into the tube and placed in the instrument. After 

waiting 15 to 20 minutes, read the result. 

 

 
Figure 1- Location of surface and groundwater sampling points 



3.2. Quality of surface water 

The standards for surface water in Cameroon are defined by the Agence de 

Régulation de l'Eau et de l'Energie (ARSEL) and the Agence des Normes et de la 

Qualité (ANOR) and are based on the guidelines of the World Health Organisation 

(WHO) and the European Union (EU). 

3.2.1. Methodology 
 

 

 
Settings 

 

 
Unit 

 

 

Standards of the Ministry of Water and Energy 

Standards NC 207: 2018, 2003 

pH  6,5-9 

T °C 25 - 30 

Conductivity µs/cm 1000 

TDS ppm 500 

HCT mg/l 50 

MES mg/l 50 

Turbidity FNU 50 

BOD5 mg/l 30 

COD mg/l 30 

NO3 mg/l 50 

NO2 mg/l 0,1 

NH4 mg/l 0,01 

KMnO4 mg/l 5 

PO4 mg/l 5 

Mg mg/l 50 

Cl mg/l 250 

Na mg/l 150 

SO4 mg/l 250 

Ca ppm 200 

K mg/l 250 

F mg/l 1,5 

HCO3 mg/l 150 

SiO2 mg/l 0 ,5 

Zn Mg/l 5 

Cr Mg/l 0,005 

Fe Mg/l 0,2 

Mn Mg/l 50 

Pb Mg/l 0,01 

Ag Mg/l 0,01 

B Mg/l 1 

As Mg/l 0,01 

Al Mg/l 0,2 

Ba Mg/l 0,7 

Ni Mg/l 0,02 

Hg Mg/l 0,0001 

Cd Mg/l 0,003 

Cu Mg/l 1 



Total coliforms UFC/100 ml 0/ 100 ml of water 

Faecal coliforms UFC/100 ml 0/ 100 ml of water 

Surface water samples were collected from different locations in the project area. The 

locations of the measurement points are given in the table and figure below. 

Table 14 : Surface water quality measuring points 
 

Zone Measurement point Descriptions 

 

 
CARRIÈRE 

GWq1 Source TYENGUE 

SWq1 
Petite Kienké- Akom II watercourse in the village 
of Nkomedjap. 

SWq2 
Petite Kienké- Akom II watercourse in the village 
of Ndong 

 
Table 15 : Standards of the Ministry of Water and Energy Standards NC 207: 2018, 2003 

 

 

Picture 13 : Illustrations of some measurement points of surface and groundwater quality 

Two (02) main watercourses in the quarry area are likely to be impacted by the project and 

were sampled : 

Á Petite Kienké - Akom II watercourse in the village of Nkomedjap. One point was 

sampled: SWq1 upstream. 



Á Small stream Petite Kienké - Akom II in the village of Ndong. One point was 

sampled: SWq2 downstream. 

Samples were taken in the direction of water flow and at a depth of around 5 cm 

below the water surface using clean, sterile sampling bottles to avoid 

contamination. The physical characteristics of the water, such as temperature, pH, 

conductivity and turbidity, were measured immediately afterwards in the body of 

water. 

To detect the presence of chemical pollutants such as heavy metals, determine DB05, 

COD and bacteria. The analysis was done using standard laboratory methods, such 

as atomic absorption spectrometry and liquid chromatography. 

3.2.2.  Surface water quality result 

 
The table below presents the different results on water quality in the project area. 

Table 16 : Results on surface water quality 
 

 
 
Settings 

 
 
Unit 

Measurement points Ministry of Water and 
Power Standards NC 207 : 
2018, 2003 

SWq1 SWq2 

 
N 311518 

 
E 673863 

 
N 311518 

 
E 673863 

Results 

Water physico-chemical parameter (Natural structure) 

pH /  5,9 6,98 6,5-9 

T °C 25,8 25,9 25 - 30 

Conductivity µs/cm 513 673 1000 

TDS ppm 476 451 500 

HCT mg/l 1,023 0,893 50 

MES mg/l 20 21,2 50 

Turbidity FNU 51 28 50 

BOD5 mg/l 31 36 30 

COD mg/l 31,7 36,45 30 

Pollution indicators 

Nitrogenous matter 

NO3 mg/l 2,2 1,62 50 

NO2 mg/l 0 0 0,1 

NH4 mg/l 0,2 0,06 0,01 

KMnO4 mg/l 0,45 0,43 5 

PO4 mg/l 0,03 0,05 5 

Major elements 

Mg mg/l 0,019 0,02 50 

Cl mg/l 0,16 0,25 250 

Na mg/l 0,19 0,13 150 

SO4 mg/l 0,9 0,05 250 

Ca ppm 3,7 6,9 200 

K mg/l 28 26 250 

F mg/l 0,7 0,5 1,5 

HCO3 mg/l 12,7 18,9 150 

SiO2 mg/l 0,19 0,21 0 ,5 

Dissolved heavy metals 



Zn Mg/l 0 0 5 

Cr Mg/l 0 0 0,005 

Fe Mg/l 0,03 0,002 0,2 

Mn Mg/l 0 0,003 50 

Pb Mg/l 0,06 0,04 0,01 

Ag Mg/l 0 0,005 0,01 

B Mg/l 0 0 1 

As Mg/l 0 0 0,01 

Al Mg/l 0,09 0 0,2 

Ba Mg/l 0 0 0,7 

Ni Mg/l 0 0,03 0,02 

Hg Mg/l 0 0 0,0001 

Cd Mg/l 0 0,001 0,003 

Cu Mg/l 0,004 0,005 1 

Bacteriological Parameters 

Total 
coliforms 

UFC/100 
ml 

208,1 191,9 0/  100 ml d'eau 

Faecal 
coliforms 

UFC/100 
ml 

 
102 

 
109 0/  100 ml d'eau 

 

 
3.2.3. Analyses and interpretations 

 
Hydrogen potential (pH) : The pH of the surface water analysed in the quarry area is 

very close to 7 and complies with Cameroonian standards (Figure 1). The pH was 

6.54 upstream of the Petite Kienké - Akom II stream at SWq1 and 6.89 downstream 

at SWq2. 

Temperature (°C) : For all the waters, the temperature is very close to the values 

prescribed by Cameroonian standards, which vary between 25 and 30°C. 

Conductivity : The samples have acceptable electrical conductivity values, which are 

below 1000 µS/cm (Cameroonian standard for surface water). The highest conductivity 

(673 µs/cm) was observed at SWq2 on the Petite Kienké - Akom II watercourse. 

Turbidity : The standard for this parameter is 50 NTU in surface water. Turbidities are 

37 NTU upstream (SWq1) and 28 NTU downstream (SWq2) of this watercourse. The 

turbidity values indicate a TSS content. The values obtained in the quarry area are 

below standards. Heavy rainfall is probably the cause of this high turbidity, as it washes 

sediment and organic matter into the watercourses. 

TDS and MES : As with turbidity, TSS and TDS concentrations were observed in the 

Petit Kienké stream. For TDS, the values are 476 mg/L upstream (SWq1) to 451 mg/L 

downstream (SWq2) and for TSS they are 20 mg/L upstream to 21.2 mg/L 

downstream respectively against 50 mg/L as standard. 

DBO5  and DCO: The water samples analysed showed BOD5 and COD values above 

the standard. On the Petite Kienké - Akom II stream, BOD5 concentrations varied 

from 31 mg/L to 36 mg/L between upstream (SWq1) and downstream (SWq2). 



COD levels in Petite Kienké - Akom II ranged from 31.7 mg/L upstream (SWq1) to 

36.45 mg/L downstream (SWq2). 

Hydrocarbons: Values range from 1.023 mg/L upstream (SWq1) to 0.893 mg/L 

downstream (SWq2) below the standard, indicating partial contamination due to 

accidental spills and urban runoff. 

These values indicate the presence of pollution. Most of the streams in the quarry area 

receive run-off water containing animal waste directly. 

Pollution indicators 

Ammonium : Ammonium itself is not very toxic, but it can cause a number of 

problems such as pipe corrosion, bacterial revival inside the pipes, reduced 

effectiveness of chlorine treatment and the development of microorganisms 

responsible for unpleasant tastes and odours. The values obtained were 0.2 mg/L and 

0.06 mg/L for samples SWq1 upstream and SWq2 downstream of Petite Kienké - 

Akom II, respectively. Ammonium in water usually reflects an incomplete degradation 

process of organic matter. Ammonium comes from the reaction of iron-containing 

minerals with nitrates. It is therefore an excellent indicator of water pollution by 

organic waste of domestic, industrial or agricultural origin. 

 

Nitrate : Nitrate levels in the samples were 2.2 mg/L upstream of SWq1 and 1.62 

mg/L downstream of SWq2 at Petite Kienké - Akom II. These values are below the 

Cameroon standard of 50 mg/L. For the nitrate parameter, at the time of the analyses, 

the watercourses complied with the Cameroon standard. 

Nitrite : The values for samples taken upstream and downstream of the Petite 

Kienké - Akom II are 0 mg/L. However, for this parameter the limit value is 0.5 mg/L. 

Phosphore : The values of 0.03 mg/L and 0.05 mg/L were observed in the Petite Kienké - 

Akom II watercourse respectively between upstream (SWq1) and downstream (SWq2). 

For surface water, the presence of nitrogen and phosphate compounds is evidence 

of wastewater discharges into watercourses, but also in the quarry zone, where 

local residents practice agriculture. The leaching of inputs (fertilisers) used for this 

activity could explain their presence in the area. 

Heavy Metals 

As far as heavy metals are concerned, traces of lead and iron were observed in 

virtually both samples. The concentrations of heavy metals are thought to have 

resulted from the dumping of waste and soil erosion in these watercourses. 

Bacteriological parameters 

A significant presence of bacteria was observed in the surface water samples, in 

particular the presence of E coli. The presence of E coli in water indicates recent 

contamination by faecal matter, and may indicate the possible presence of disease-

causing pathogens such as bacteria, viruses and parasites. On the Petite Kienké - 

Akom II watercourse, the colonies were 208.1 upstream (SWq1) and 191.9 

downstream (SWq2). 

 

3.3. Groundwater quality 

 
3.3.1. Methodology 

The groundwater sample was collected from a single location in the area of the 



quarry. The sample was taken at the TYENGUE source. The location of the 

measurement point is given in the table below. 

3.3.2. Groundwater quality result 

 
Table 17 : Groundwater quality results 

 

 
 
Settings 

 
 
Unit 

Measurement points Ministry of Water and 
Power Standards NC 207 
: 2018,2003 

GWq1 

N 311518 N 311518 

Result 

Water physico-chemical parameter (Natural structure) 

pH /  6,9 6,5-9 

T °C 25,8 25 - 30 

Conductivity µs/cm 67 1000 

TDS ppm 476 500 

HCT mg/l 0 50 

MES mg/l 20 50 

Turbidity FNU 21 50 

BOD5 mg/l 3,9 30 

COD mg/l 10 30 
Pollution indicators 

Nitrogenous matter 

NO3 mg/l 0 50 

NO2 mg/l 0 0,1 

NH4 mg/l 0 0,01 

KMnO4 mg/l 0 5 

PO4 mg/l 0 5 

Major elements 

Mg mg/l 0 50 

Cl mg/l 0 250 

Na mg/l 0 150 

SO4 mg/l 0 250 

Ca ppm 0 200 

K mg/l 0 250 

F mg/l 0 1,5 

HCO3 mg/l 0 150 

SiO2 mg/l 0 0 ,5 

Dissolved heavy metals 

Zn Mg/l 0 5 

Cr Mg/l 0 0,005 

Fe Mg/l 0,006 0,2 

Mn Mg/l 0 50 

Pb Mg/l 0 0,01 

Ag Mg/l 0 0,01 

B Mg/l 0 1 

As Mg/l 0 0,01 

Al Mg/l 0 0,2 

Ba Mg/l 0 0,7 



Ni Mg/l 0 0,02 

Hg Mg/l 0 0,0001 

Cd Mg/l 0 0,003 

Cu Mg/l 0,004 1 

Bacteriological Parameters 

Total 
coliforms 

UFC/100 
ml 

 
3,1 0/  100 ml of water 

Faecal 
coliforms 

UFC/100 
ml 

 
1,1 0/  100 ml of water 

 

 
3.3.3. Analyses and interpretations 

 
Temperature (°C) : For all the waters, the temperature is very close to the values 

prescribed by Cameroonian standards, which vary between 25 and 30°C. 

Conductivity : The TYENGUE spring (GWq1) has an acceptable electrical 

conductivity value of less than 1000 µS/cm (Cameroonian standard for surface 

water). 

Turbidity : In the TYENGUE Source (GWq1) it is 21 NTU. 

TDS and MES : As with turbidity, TSS and TDS concentrations are observed in the 

TYENGUE spring (GWq1). For TDS, the value is 46 mg/L and for SS it is 10 mg/L. 

DBO5 and DCO: The sample of water from the TYENGUE spring (GWq1) analysed 

showed a BOD5 value of 3.9 mg/L. All these values are below the NC 207 

standard. Concerning COD, in the TYENGUE spring it is 10 mg/L. 

Hydrocarborns : the values are 0 mg/L indicating an absence of 

contamination. 

Bacteriological parameters : A low presence of bacteria was observed for the water sample 

from the TYENGUE Source (GWq1) with the presence of E colis 1.1NTU. 

As for the pollution indicators of traces of Iron are observed in the TYENGUE Source 

(GWq1) 

 

 
4. LANDSCAPE AND VISUAL DESCRIPTION 

4.1. Geographical Background 

4.1.1. Location 

The study area is located at Akom II, about 86 km from Ebolowa and Kribi. Surrounded 

by a number of hills covered by vegetation and traversed to a greater or lesser extent 

by a number of permanently flowing rivers. 

4.1.2. Access 

Access to the area is via unpaved roads, including the Ebolowa-Akom II-Kribi and 

Akom II-Bibindi roads. The flow of traffic on these roads 



depends on the seasons, so in the dry season these roads do not present any serious 

problems, but in the rainy season the state of the road is a real obstacle to traffic. 

4.2. Landscape features 

4.2.1. Topography 

The topography of the area is generally characterised by gentle slopes, as it is 

dominated by valleys. The steep slopes, which are present in places, have a major 

impact on the visibility of the quarry from various points. 

4.2.2. Vegetation 

The vegetation is mainly composed of forest as well as crops. This flora plays a key 

role in the visual integration of the quarry. 

4.2.3. Natural Elements 

There are several natural elements such as rivers, lakes and hills which contribute to 

the aesthetics of the landscape. 
 

Photo 14 : Aerial view of Lake Akom II and the site of the future quarry. 

4.3. Visual Impact 

4.3.1. Visual Analysis 

An analysis of potential viewpoints was carried out at eight observation points, as 

shown below. The main observation zones include roads, dwellings, public places, 

forests and hills. 

¶ Point L0/L8 

Photo 15 : Inhabited area from Akom II towards Kribi



¶ Point L1 

 

 
Photo 16 : At the village council 

¶ Point L2 : Village center 
 

Photo 17 : Inhabited area from Akom II towards Kribi



¶ Point L3 
 

 

Photo 18 : At the market (carrefour) 

¶ Point L4 

 

 

 
Picture 19 : Akom 2 By-pass-crossroads at the church (bypassing Akom 2) 



¶ Point L5 
 

 

Photo 20 : First inhabited area coming from Ebolowa 

¶ Point L6 
 

Photo 21 : House near the quarry site



¶ Point L9 : House near the Tyengue River (bypassing Akom 2) 
 

Photo 22 : House near the Tyengue River (bypassing Akom 2) 

4.3.2. Evaluation of Effects. 

The visual impact of the quarry can be assessed based on several criteria: 

¶ Landscape modification: The quarry could create visual degradation, 

in particular through extraction and associated infrastructure. 

¶ Visibility of operations : Extraction activities will be more visible in certain 

directions, depending on the topography and existing vegetation. 

¶ Landscape integration : Measures can be considered to mitigate the visual 

impact, such as replanting or the use of visual barriers. 

4.3.4. Recommandations 

To reduce the visual impact : 

¶ Landscaping : Consider reforestation measures around the quarry. 

¶ Surveillance continue : Regularly assess the visual impact as the work 

progresses. 

4.3.5. Conclusion 

The quarry site has a variety of landscape features that influence its visual impact. It is 

essential to take these elements into account when planning extraction activities in 

order to minimize any negative effects on the surrounding landscape. 
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1.AIR QUALITY 

As Cameroon has no official air quality monitoring stations, baseline data were not 

available for the project. The aim of this air quality study is to establish the current 

air quality situation at the Akom II bypass. The study area is predominantly rural, but 

also urban. The main sources of air pollution are unpaved roads, local traffic and 

domestic activities such as the use of firewood. The report presents the location of 

measurement points, the methodology adopted for sampling, the equipment used 

and sampling frequency, the results of ambient air quality analysis and a 

comparison with national and international standards. The initial state of the 

measurement points is shown in the following photo: 
 

Photo 1 : Initial state of measurement point 

1.1. Methodology 

This study was carried out in accordance with the specifications previously defined for 

the Ebolowa-Akom 2 -Kribi road construction project in Cameroon. The aim of the study 

was to establish an initial state of air quality in compliance with the laws and texts in 

force in Cameroon on the protection of the atmosphere. The gases and particles 

measured were sulphur dioxide (SO2), nitrogen dioxide (NO2), ozone (O3), suspended 

particulate matter less than 10 microns (PM10) and suspended particulate matter less 

than 2.5 microns (PM2.5); these gases and particles are included in the list of controlled 

air pollutants set out in Article 4 of Decree No. 2011/2582/PM. More specifically, the 

methodology used consisted of spot measurements (day and night) of ambient air 

quality at five (5) points on the bypass. The study points were selected according to 

certain criteria: 

ü Présence sensitive receptors such as public establishments (schools, public centres); 
ü     Close minor communities (group of households); 

1.1.1. Location of measurement points 
The Akom II bypass site of the Ebolowa-Akom 2-Kribi road construction project is located in the 
South region of Cameroon, between two (02) Divisions: Mvila and Ocean. The measurement 
points are located on the by-pass.  
The following figure shows the sampling points 



 

Photo 2: Localisation des points de mesure 

1.1.2. Equipment 

Air quality is determined by climatic and geographical conditions, but also by 

atmospheric emissions from other activities in the area and from the combustion of 

fossil fuels. Emissions likely to affect air quality around the site would come from 

exhaust gases (SO2, NO2, etc....) from the combustion of fossil fuels. As the roads are 

not asphalted, air quality could be affected by dust and vehicle emissions. The sources 

are generally mobile, and the start of the rainy season can contribute to a reduction in 

dust. 

To assess air quality in the project area, airborne particulate matter (PM), sulphur 

dioxide (SO2), nitrogen dioxide (NO2) and ozone (O3) were analysed using the 

equipment described below : 

 
Tableau 1 : Air quality analysis system. 

 

 
 

Air Master AM 7 Plus 

PM 10 and PM 2.5 air particle counter. 

XM- R- multi-gas analyser 
O3, SO2 and NO2 gases 



 
These devices are used to determine the concentration of suspended particulate matter 

(PM 10 and PM 2.5) and the concentration of SO2, NO2 and O3 in the air. 

 
1.1.3. Interpretation of results 

The interpretation was made on the basis of the WHO's international guidelines 
and the limit values in force in Cameroon established by ANOR. The following table 
presents the WHO and national values: 

Table 2 : Exposure limit values for air pollutants 

 
 

 
Pollutants 

Mean duration of 
exposure 

mean duration of exposure 

mean duration of 
exposure 

National 

Standards 

 
 
 
 

 
Particular matter 

PM10 

 

 
1 yr 

70 (1st 

intermediate 

target) 

50 (2nd intermediate 

target) 30 (3rd 

intermediate target) 20 

(Guidelines) 

 
80 ȉg/m3 

annual 

averages 

 

 
24 hours 

150 (1ère cible 

intermédiaire) 

100 (2e cible 

intermédiaire) 

75 (3e cible intermédiaire) 
50 (Lignes directrices) 

260 ȉg/m3 

must under 

no 

circumstance

s be 

exceeded 

more than 

once a year 

 
 
 
 

 
Particular matter 

PM2.5 

 

 
1 year 

35 (1st 

intermediate 

target) 

25 (2nd 

intermediate 

target) 

15 (3rd intermediate 

target) 10 (Guidelines) 

 

 
/ 

 

 
24 hours 

75 (1st 

intermediate 

target) 

50 (2nd 

intermediate 

target) 37.5 

(3rd 

intermediate 

target) 
25 (Guidelines) 

 

 
/ 

 

 
Sulphur dioxide SO2 

 
24 hours 
 
10 minutes 

125 (1st intermediate 

target) 

50 (2nd intermediate 

target) 20 

(Guidelines) 

500 (Guidelines) 

50 ȉg/m3 

Annual 

average 



 
Nitrogen dioxide NO2 

1 year 

1 hour 

40(Guidelines) 

2000(Guidelines) 

200 ȉg/m3 

Hourly 

average 

 
Ozone O3 

 
 8 hours 

160 (intermediate target) 

100 (Guidelines) 

120 ȉg/m3 

8-hour average 

 
Pollutants 

Average duration of 

exposure 

Value in µg/m3 

WHO 
National 

standards 

 
 
 
 

 
Particulate matter 

PM10 

 

 
1 an 

70 (1st intermediate target) 

50 (2nd intermediate 

target) 30 (3rd 

intermediate target) 20 

(Guidelines) 

 
80 ȉg/m3 

annual 

average 

 

 
24 heures 

150 (1st intermediate 
target) 100 (2nd 
intermediate target) 
75 (3rd intermediate 
target) 
50 (Guidelines) 

260 ȉg/m3 

must under 

no 

circumstance

s be 

exceeded 

more than 

once a year 

 
 
 
 

 
Particulate matter 

PM2.5 

 

 
1 yr 

35 (1st intermediate target) 

25 (2nd intermediate 

target) 

15 (3rd intermediate 

target) 10 (Guidelines) 

 

 
/ 

 

 
24 hours 

75 (1st intermediate target) 
50 (2nd intermediate 
target) 37.5 (3rd 
intermediate target) 
25 (Guidelines) 

 

 
/ 

 

 
Sulphur dioxide SO2 

 
24 hours 

 
10 minutes 

125 (1st intermediate 
target) 
50 (2nd intermediate 
target) 20 (Guidelines) 
500 (Guidelines) 

 
50 

ȉg/m3 

Annual 

average 

 
Nitrogen Dioxide NO2 

1 yr 

1 hour 

40(Guidelines) 

2000(Guidelines) 

200 ȉg/m3 

Hourly 

average 

 
Ozone O3 

 
8 hours 

160 (intermediate target) 

100 (Guidelines) 

120 ȉg/m3 

8-hour average 



To use the above table, the data obtained in ppm was converted into ȉg/m3 using 

the relationship established by the company Breeze technologies: 

ü SO2: 1 ppm=2.62 ȉg/m3 

ü NO2:1 ppm=1.88 ȉg/m3 

ü O3 :1 ppm=1.96 ȉg/m3 

ü SO2 : 1 ppm=2.62 ȉg/m3 

ü NO2 :1 ppm=1.88 ȉg/m3 

ü O3 :1 ppm=1.96 ȉg/m3 

1.1.4. Measurement Periods and Frequency   

Measurements were taken between 27 August and 04 September 2024 over a 

period of 24 hours each (day and night) at the 7 receptor points. Throughout the 

study period, 4 experienced samplers were available in the field, equipped with 

measuring equipment enabling measurements to be taken at two receptor points at 

the same time. 

1.2. Results 

The table below summarises the average values obtained at the measurement 
points of the various receptors. Details can be found in Appendix 1. With regard to 
the table of comparative standards, the NO2 values obtained are average NO2 
values per hour. 

Table 3 : Summary of average values obtained during measurements. 
 

Receptor 

POint  
Avr PM2.5 Avr PM10 Avr SO2 Avr NO2 Moy O3 

AQ/N1 2,08 3,29 0,005 0,0025 0 

AQ/N2 3 4,37 0,015 0,0055 0 

AQ/N3 7,45 11 0,023 0,013 0 

AQ/N8 2,08 3,5 0,0053 0,0014 0 

AQ/N9 1,5 2,20 0,0032 0,0018 0 

 

1.3. Data Interpretation 

 
1.3.1 Sulfur Dioxide (SO2) 

The maximum daily average SO2 value was observed at point AQ/N3 (Akom II primary 

school and nursery school), i.e. 0.023 ȉg/m3, and the minimum value was 0.0032 

ȉg/m3 obtained at point AQ/N9 (Ekowong school). The average daily concentrations 

are below international and local standards, reflecting the very low level of current SO2 

emissions in the area. This concentration of SO2 can be attributed to vehicle emissions 

but could also come from other sources (e.g. bush fires). 

1.3.2 N i t r o g e n  D i o x i d e  (NO2) 

Hourly mean NO2 values ranged from 0.013 ɛg/m3 to 0.0014 ɛg/m3 at the receptor points. 
The hourly average concentrations are below international and local standards (table 2). 
This NO2 concentration can be attributed to emissions from vehicles, lorries and 
motorbikes.) This reflects the very low level of current NO2 emissions in the study area. 

1.3.3 Ozone (O3) 

Average O3 values are equal to 0 ɛg/m3 at all receptor points. These zero values were 
obtained at the receptor points. The values observed remain well below the Cameroon and 
WHO standards.(Average concentration over 8 hours). The results obtained for ozone are 
typical of equatorial latitudes. In the region, there are virtually no photochemical processes due 
to the low levels of NO2. As a result, the small amount of nitrogen monoxide emitted will be 
rapidly transformed into nitrogen dioxide. 



1.3.4 Particulate matter <10 µm (PM10) 

The maximum daily average value for PM10 was observed at AQ/N3 (11 µg/m3) and the 
minimum value (2.2 µg/m3) was observed at the AQ/N9 measurement point. The rainy season 
and abundant vegetation cover are responsible for the low PM10 values.The average values 
observed remain constantly below the standard in force in Cameroon (average concentration 
over 24 hours of 260 µg/m3 which cannot be exceeded more than once a year). However, 
overall, these averages remain below the 24-hour limit set by WHO standards (50 µg/m3). The 
observation made at this level is the drop in lorry and vehicle traffic. Consequently, when the 
project is implemented, appropriate measures will have to be taken to prevent dust from flying 
onto the unsealed road, particularly during the dry season, in order to protect the health of the 
population. 

1.3.5 Particles measuring<2.5 µm (PM2.5) 

The concentration of PM2.5 remains below international standards (25 µg/m3) at the 
measurement points. These values can be justified by the rainy season and the location of the 
points in areas with little road traffic. 

Conclusion 

The purpose of the air quality study was to establish the initial state of the areas affected by the road 
project. The following atmospheric pollutants were measured: sulphur dioxide (SO2), nitrogen dioxide 
(NO2), ozone (O3), suspended particulate matter less than 10 microns (PM10) and suspended 
particulate matter less than 2.5 microns (PM2.5). The air quality values obtained indicate low 
concentrations of gaseous pollutants, below the limits prescribed by Cameroonian and WHO standards, 
reflecting the absence of pollution from a stationary source (industry, urbanisation, oil-fired units, etc.); 
the rainy season preventing dust from being raised. Major cumulative effects can therefore be ruled out. 
The main sources of air pollution are unpaved roads, local traffic and domestic activities such as the use 
of firewood, bush farming and bush fires. 

The frequency of rainfall in the area is a natural way of regulating this atmospheric pollution.  

In view of the results, the ambient air in the project area is generally of good quality and complies with 
national and international standards, with the exception of the presence of suspended particles, which 
the implementation of the project will resolve. 



2. SOUND LEVEL 

As part of the mission to collect data on the biophysical environment in connection with the 
Ebolowa-Akom II-Kribi road construction project, measurements were taken to assess 
noise levels at five points along the Akom II bypass. These data were collected in the Akom 
II district, specifically covering the localities of Ekowong-Ndong and Tyengue l. The aim of 
this data collection is to assess the noise impact in these areas in order to gain a better 
understanding of the environmental effects of the current road project. 

 

 
2.1. Presentation of the tools used 
 
 
The equipment used for this project is a Class 1 sound level meter, model SAUTER SW1000 version 1.1 
(January 2018). This sound level meter is recognised for its professional quality and high accuracy. It is 
particularly suitable for measurements in a variety of environments such as workplaces, outdoor areas 
including airports, construction sites, road traffic and quarries. Thanks to its high-precision 24-bit AD 
converter, it offers wide spectral coverage, guaranteeing reliable results. The photo below shows the 
sound level meter used to collect noise data from the quarry and installation site. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 3 : Class 1 Sound Level Meter, SAUTER SW1000 version 1.1 01/2018 

 

2.2. Methodology Used 

2.2.1. Calculation of the Calibration Coefficient. 

The calibration coefficient is determined from the sensitivity of the sound level meter 
microphone, and is calculated using the following formulae: 

Calculation Formula : 

╢▄▪▼ 
╒╪■╕ =   z  ■▫▌ (  

 
) +  ▫██▼▄◄ 

 
 
 

 

▫██▼▄◄ of calibration ╬▫▄██░╬░▄▪◄ ▄ 

 
Variables : 

╢▄▪▼ =   z    

¶ ╒╪■╕ : Calibration coefficient (en dB). 

¶ ╢▄▪▼ : sensitivity of the microphone (en mV/Pa). 



¶ ▫██▼▄◄ : calibration coefficient offset, calculated with a 50 mV signal. This 

deviation is specific to each sound level meter. 

 

2.2.1.1. Entering of the Calibration coefficient  
 
Once the calibration coefficient has been obtained (90 dB in this case), it is entered manually 
into the sound level meter using the arrow keys. This coefficient is used to adjust the sensitivity 
of the instrument to ensure accurate measurements. 
 
2.2.1.2. Setting the Sound Meter 

 
Once the calibration coefficient has been entered, the device is set for a measurement 
period of one hour, with a repeating cycle of 24 hours. This allows sound variations to be 
captured over a full day. 
 
2.2.1.3. Source of Uninterpreted power supply1

 

 

To ensure that measurements are carried out without interruption over a 24-hour period, a 
continuous power source is used. In this case, a power bank with a capacity of 1000 A is 
connected to the sound level meter to ensure a stable power supply throughout the 
measurement period. 

 

 

Photo 4 : Power bank, Start Portable Car Jump dôune 

capacité de 1000 A. 

2.3. Interpretation of results 

The project area includes schools, churches, residential areas and retail outlets, forming 
residential, institutional, educational, industrial and commercial zones. In this context, the 
threshold values for noise exposure proposed by the WHO are particularly relevant to this 
study. The following table shows the guideline values for noise in industrial and commercial 
areas, as well as in residential, institutional and educational areas, as recommended by the 
WHO. 

 
 
 
 
 
 

 



Tableau 4 : Guidelines for WHO noise level 
 

Une heure LAeq dB (A) 

Récepteurs De jour De nuit 
7h00 - 22h00 22h00 ï 7h00 

Résidential, Institutionnal, Educational 55 45 

Industrielle, Commerciale 70 70 

Source : International Finance Coorporation (2007) 
 

The terms LAeq, LAFmax, LAFmin and LAF are indicators used to measure and assess 

noise levels. Here's what they mean : 

× LAeq (Equivalent Sound Level): This is the datum that best characterises a 

noise that fluctuates over time, for example traffic noise. It is the average 

energy level for a given period. This parameter is often indicated in sonometric 

readings. It gives an overall idea of the noise level, even if the noise has 

fluctuated during the measurement. 

× LAFmax (Maximum A-weighted Sound Level): This represents the highest 

sound level measured during a specific period, with a frequency weighting of A, 

which reflects the sensitivity of the human ear to different frequencies.. 

× LAFmin (Minimum A-weighted Sound Level) : Unlike LAFmax, LAFmin 

indicates the lowest sound level measured during a specific period, also 

frequency-weighted A. 

× LAF (A-weighted Instantaneous Sound Level) : This is an instantaneous 

measurement of the sound level at a specific moment in time, with a frequency 

weighting of A. 

× Pondération A (dB(A)) : simulates the perception of the human ear at low and 

moderate sound levels. It is the most commonly used to assess environmental 

noise.. 

 
2.4. Description of sites of the noise parameter collection points 

 

The Akom II bypass is another existing section of road that will be upgraded as part of this project. 
The proposed section will widen and pave approximately 5,200 m of northbound road from Akom 
II. This bypass is planned to follow the existing local road and will extend to the nearby village of 
Tyengue. The Akom II bypass road will be constructed using the same methods and materials as 
those used for the main N17 road. 
The map below shows the location of the noise measurement points 
 
 



 

Photo 5 : By-pass Map Akom 2 

Tableau 5 : Features of measurement points  
 

N0 Villages/neighbor
hood 

Points Description of points GPS 

Coordinate

s : X 

GPS 

Coordinates

s : Y 

1 Ekowong- 
Ndong 

AQ/N1 Opposite the Ndong 
village chiefdom 

2.823254 10.55028 

2 Ekowong-Bettel AQ/N2 IIn front of the Catholic 

mission of Akom II 

2.818655 10.550626 

3 Ekowong AQ/N3 In front of Akom II 

group 1 public school 

2.814968 10.551379 

8 Ekowong- 

Ndong 

AQ/N8  NdongPrimary forest 

near the Ndong stream 

2.828723 10.547833 

9 Tyengue AQ/N9 In front of Tyengue 

public school 

2.85218 10.555738 

 

2.5. 2.5.Description of collection points and noise parameter measurement 

2.5.1. Point AQ/N1 

 
2.5.1.1. Description 

Tableau 6 : Measurement point AQ/N1 
 

N0 Village Points Description o f  

points 

GPS 

Coordinates: X 

GPS 

Coordinates: Y 

Date 

1 
Ekowong- 

Ndong 

 
AQ/N1 

Opposite the 

Ndong village 

chiefdom 

 
2.823254 

 
10.55028 

01 au 

02/09/2024 

 
The sampling point is in the village of Ndong, opposite the chiefdom, in a residential 

area inhabited mainly by the indigenous population. A secondary unpaved road 

crosses the area. Motorbikes use this road more frequently than other types of 

vehicle, followed by public transport cars. The sounds recorded come not only from 

these vehicles' engines, but also from their horns, the voices of passers-by, the 

songs of birds living in the area, and other small noises present throughout the day. 

 

 



2.5.1.2. Results 

The data recorded by the sound level meter are represented by the graph below: 
120 

 
100 

 
80 

 
60 

 
40 

 
20 

 
0 

0 50000 100000 150000 200000 250000 
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Figure 1 : Measurement graph AQ/N1 

Data on the equivalent noise level (LAeq) over a 24-hour period shows a variation of 

between 60 and 67.7 dB, exceeding the WHO standards for a residential area, which 

are 45 dB at night and 55 dB during the day. 

This high noise level can be attributed to a number of factors, including light road traffic, 

animated conversations, and the songs of birds and other animals. The situation is also 

exacerbated by the close proximity of dwellings and a palm wine outlet located near the 

measurement point. 

This accumulation of noise sources raises concerns about the livelihood of residents, 

particularly their acoustic comfort and general well-being. 

 

 

 

Photo 6 : photo measurement point AQ/N1 



2.6. Point AQ/N2 

 
2.6.1. Description 

Tableau 7 :measurement point AQ/N2 
 

N0 Villages Points Description of 

points 

 GPS 

Coordinates: X 

GPS 

Coordinate

s: Y 

Date 

 
2 

Ekowong- 

Bettel 

 
AQ/N2 

In front of the 

Catholic mission 

of Akom II 

 
2.818655 

 
10.550626 

31/08/2024 

au 

01/09/2024 

Located in the village of Ekowong-bettel in front of the Catholic mission of Akom II. We can 
see a residential area mainly inhabited by the local population. A secondary unpaved road 
crosses this area. Motorbikes are used here more frequently than other types of vehicle. The 
noises recorded come not only from vehicles' engines but also from their horns, the voices of 
passers-by, the songs of birds living in the area, and other small noises present throughout 
the day. 

 
 

2.6.2. Résults 

The data recorded by the sound level meter are represented by the graph below: 
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Figure 2 : Measurement graph AQ/N2 

Data on the equivalent noise level (LAeq) over a 24-hour period shows a variation 
ranging from 54 to 67 dB, exceeding the standards set by the WHO for a residential 
area, which recommend a maximum of 45 dB at night and 55 dB during the day. 
This high noise level can be attributed to several factors. Firstly, although road traffic is 
described as light, it contributes significantly to ambient noise, particularly due to the 
regular passage of vehicles. Secondly, frequent visits of the nearby mission generates 
additional human activity, with interactions and gatherings that intensify the noise level. 
In addition, the songs of birds and other animals, although often perceived as pleasant 
sounds, add to the acoustic diversity of the environment. 

 



 

Photo 7 : photo measurement AQ/N2 

 

 
2.7. Point AQ/N3 

 
2.7.1. Description 

Tableau 8 : Measurement point AQ/N3 
 

N0 Villages Points Description of 

points 

GPS 

coordinates 

: X 

GPS 

Coordinat

es : Y 

Date 

3 Ekowong AQ/N3 In front of Akom 

II group 1 public 

school 

2.814968 10.551379 04 to 

05/09/2024 

This site is located in an urban area where there are large residential areas and 

public infrastructures such as schools and sales outlets. This area is crossed by the 

N17 national road, which reflects the use of certain categories of vehicles such as 

public transport vehicles, motorbikes and logging trucks. The noise recorded 

therefore comes not only from these vehicles' engines, but also from the voices of 

passers-by, birdsong, etc. 

 

. 

2.7.2. Results 

The data recorded by the sound level meter are represented by the graph below: 
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Figure 3 : Measurement graph AQ/N3 



Equivalent noise level (LAeq) data over a 24-hour period shows a variation ranging from 

55 to 72.2 dB, exceeding the standards set by the WHO for a residential area, which are 

45 dB at night and 55 dB during the day. 

This high noise level can be attributed to several factors. Firstly, road traffic, although 

described as light, makes a significant contribution to ambient noise. Secondly, the 

increased number of people in the area, particularly due to the presence of a public 

house opposite the measurement point, accentuates the nuisance. Lively conversations 

and the resulting social interaction also add to the observed noise level. 

The impact of these factors is all the more marked because of the immediate proximity 

of the homes, which exposes residents to noise pollution above the recommended 

thresholds. This situation raises concerns about the well-being of residents, particularly 

their acoustic comfort and health. A more in-depth assessment of noise sources and 

mitigation measures may be required to improve the livelihood of residents in this area. 

 

 

 

Photo 8 : photo measurement AQ/N3 

2.8. Point AQ/N4 

 
2.8.1. Description 

Tableau 9 : Measurement  point AQ/N8 
 

N0 Villages/Neighbor
hood 

Points Description of 
points 

GPS 
Coordinates : X 

GPS 
Coordinates : Y 

Date 

8 Ekowong- 

Ndong 

AQ/N8 Primary forest 

near the Ndong 

stream 

2.828723 10.547833 02 au 

03/09/2024 

The sampling point is located in the village of Ekowong-Ndong on the Akom II 

bypass. There are cassava plantations, a stream and a primary forest of Chinese 

bamboo. The area is uninhabited. A secondary unpaved road crosses the area. 

Motorbikes are used more frequently than other types of vehicle. The sounds 

recorded therefore come from the songs of birds and animals living in the area, as 

well as the noise of motorbikes and personal vehicles throughout the day. 

2.8.2. Results 

The data recorded by the sound level meter are represented by the graph below: 
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Figure 4 : measurement graph AQ/N8 

.Data on the equivalent noise level (LAeq) over a 24-hour period indicate a variation 

of between 51.2 and 70.5 dB, with an increase during the day. This exceeds the 

standards established by the WHO for a residential area and natural environment, 

set at 45 dB at night and 55 dB during the day. 

This natural configuration provides a rich acoustic environment, where the noise 

recorded comes mainly from the songs of birds and animals living in the area. 

 

 
 

Photo 9 : photo mesure AQ/N8 

2.9. Point AQ/N5 

 
2.9.1. Description 

Tableau 10 : Measurement point AQ/N9 
 

N0 Villages/Neighbo
urhood 

Points Description of 

points 

GPS 

Coordinates: X 

GPS 

Coordinates : Y 

Date 

9 Tyengue AQ/N9 In front of the 

school 

public school 

2.85218 10.555738 03 au 

04/09/2024 

This site is located in a rural area where there are residential areas and public 

infrastructures such as schools and sales points. This area is crossed by the so-

called bypass road; this explains the use of certain categories of vehicles such as 

staff cars and motorbikes. As a result, the noise recorded comes not only from 

these vehicles' engines, but also from the voices of passers-by and birds song. 

 

 

 

. 



2.9.2. Results 

120 

 
100 

 
80 

 
60 

 
40 

 
20 

 
0 

0 50000 100000 150000 200000 250000 

LAeq LAFmax LAFmin LAF 

 
Figure 5 : Measurement graph AQ/N9 
 

Data on the equivalent noise level (LAeq) over a 24-hour period shows a variation of 
between 55 and 63 dB, exceeding the standards set by the WHO for a residential area, 
which are 45 dB at night and 55 dB during the day.  
This high noise level can be attributed to a number of factors. Firstly, road traffic, 
although described as light, makes a significant contribution to ambient noise. 
Secondly, the increased number of people in the area, particularly due to the presence 
of a beer palour opposite the measurement point, exacerbates the  nuisance. Lively 
conversations and the resulting social interactions also add to the observed noise 
level. 
The impact of these factors is all the more marked because of the immediate proximity 
of the homes, which exposes residents to noise pollution above the recommended 
thresholds. This situation raises concerns about the well-being of residents, particularly 
their acoustic comfort and health. Further assessment of noise sources and mitigation 
measures may be required to improve the livelihood of residents in this area. 

 
 

 
Photo 10 : photo measurement AQ/N9 



3. WATER QUALITY AKOM II BY-PASS 

3.1 General equipment and methods for measuring surface and groundwater quality 

Water  samples were  taken a long the Akom I I  bypass area o f  the route  

a t  f i ve  (05)  po in ts  and were analyzed in  s i tu  a f ter  co l lec t ion to  

determine parameters  such as:  turb id i ty  leve l ,  pH,  temperature ,  

conduct iv i ty ,  suspended so l ids  and  others  in  the  laboratory  (heavy  

meta ls ,  BOD5,  COD and bacter ia) .  The sampl ing phase took p lace f rom 

28 to  29/08/2024.  

The phys ico -chemica l  parameters  o f  the water  (pH,  temperature,  

turb id i ty ,  conduct iv i ty ,  COD, TSS,  TDS and po l lu t ion  ind icators)  were  

measured  in  s i tu  by  an arsenal  o f  wate r  analys is  equipment  ava i lab le  

a t  GEST,  which is  a lso equipped wi th  a  po l lu t ion cont ro l  laboratory  

approved by the Min is t ry  o f  Mines and  Indust r ies  (MINMIDT) .  These  

inc lude : 

Á HANNA INSTRUMENT HI 9829 EN ISO 7027: American-made device fitted with a multi-

parameter electrical probe integrating the sensors. When the probe is immersed in the water 

to be tested, the results are displayed on screen. The measured parameters take just 30 

minutes to stabilise and read in situ. 

Á DBO HQ 40d ISO 10297; 2014 meter: instrument that determines BOD. Fitted with an 

electric probe that is immersed in the water, the test result is displayed after stabilisation, 

which takes between 5 and 15 minutes. 

Á DCO XC-200 ISO 15705: 2002 meter: used to collect COD from water in situ. The device 

consists of a reactor, a photometer and a power bank. For the measurement, 2ml of the 

reagent diluted with 2ml of distilled water is heated to 145°C in the reactor (45 minutes and 1 

hour). Allow the mixture to cool to room temperature, add 2 ml of water sample, shake the 

mixture and place the solution in the photometer. The result is displayed immediately. 

Á AQUA-CHECK ISO 9001: an instrument for the photometric determination of nitrogenous 

matter and major elements in a water sample by mixing the water sample with the reagent 

corresponding to the element of interest. Insert the tip of the device into the solution and 

match the name of the element on the device and read the result. 

Á COLIFAST ISO 9001; 2015: device that measures faecal and total coliforms. For 

the measurement, a 10 ml water sample is added to the Colifast growth medium. 

This is followed by an incubation stage at a temperature of 37 or 44°C to select total 

and faecal coliforms respectively. After this incubation step, a sub-sample 

transferred to a cuvette is placed in the Colifast microdetector for a 2nd 

fluorescence measurement step. Depending on the analysis, this 2nd stage can be 

repeated to measure the development of fluorescence over time. 

Á SP-1Multi-parameter water Quality Analizer JJG178-2007: a device for 

measuring heavy metals in a water sample. For the measurement, the water sample 

is mixed with the reagent corresponding to the metal to be analysed, after stirring, 

the mixture introduced into the tube is placed in the device. After waiting 15 to 20 

minutes, read the result. 

 



3.1. Surface water quality 

The standards for surface water in Cameroon are defined by the Water and Energy 
Regulatory Agency (ARSEL) and the Agency for Standards and Quality (ANOR) and are 
based on the guidelines of the World Health Organisation (WHO) and the European Union 
(EU).Méthodologie 

Surface and groundwater samples were collected at various locations in the Akom II 
by-pass area. The locations of the measurement points are given in the table and 
figure below. 

Tableau 11 : Measuring points for surface and ground water quality 
 

Zone Measurement Point  Descriptions 

 
 
 
 
 
 

Quarry 

 
GWak1 

Volenta borehole in the village of Etom 
Tyengue one metre from the Akom II bypass road 

SWak1 
Ekowong- Akom II watercourse 500 metres from 

the Akom II by-pass road 

SWak2 
Cours dôeau sous un pont ¨ Ekowong sur la voie de 

contournement Akom II 

SWak3 
River Ndjindjou after the village of Etom under a bridge 

on the Akom II bypass road 

 
SWak4 

Ekowong- Akom II watercourse 300 metres from 

the Akom II bypass road in the village of Etom 

Tyengue 

 
Table 12 : Ministry of Water and Energy Standards NC 207 : 2018, 2003 

 

 

 
Parameters 

 

 
Unit 

 
Ministry of Water and Energy Standards NC 

207 : 2018, 2003 

pH  6,5-9 

T °C 25 - 30 

Conductivity µs/cm 1000 

TDS ppm 500 

HCT mg/l 50 

MES mg/l 50 

Turbidity FNU 50 

BOD5 mg/l 30 

COD mg/l 30 

NO3 mg/l 50 

NO2 mg/l 0,1 

NH4 mg/l 0,01 

KMnO4 mg/l 5 

PO4 mg/l 5 

Mg mg/l 50 

Cl mg/l 250 

Na mg/l 150 



 

SO4 mg/l 250 

Ca ppm 200 

K mg/l 250 

F mg/l 1,5 

HCO3 mg/l 150 

SiO2 mg/l 0 ,5 

Zn Mg/l 5 

Cr Mg/l 0,005 

Fe Mg/l 0,2 

Mn Mg/l 50 

Pb Mg/l 0,01 

Ag Mg/l 0,01 

B Mg/l 1 

As Mg/l 0,01 

Al Mg/l 0,2 

Ba Mg/l 0,7 

Ni Mg/l 0,02 

Hg Mg/l 0,0001 

Cd Mg/l 0,003 

Cu Mg/l 1 

Total coliforms UFC/100 ml 0/ 100 ml d'eau 

Faecal coliforms UFC/100 ml 0/ 100 ml d'eau 



 

Photo 11 : illustrations of some surface water quality measurement points on the Akom II 

bypass road 

Samples were taken in the direction of water flow and at a depth of approximately 5 

cm below the water surface using clean, sterile sampling bottles to avoid 

contamination. The physical characteristics of the water, such as temperature, pH, 

conductivity and turbidity, were measured immediately afterwards in the water body. 

To detect the presence of chemical pollutants, such as heavy metals, DB05, COD 

and bacteria were determined. The analysis was carried out using standard 

laboratory methods, such as atomic absorption spectrometry and liquid 

chromatography. 

 

3.1.1 Surface water quality results 

 

The table below shows the various water quality results for the project area. 



 

 
Table 13 : Surface water quality results 

 

Parameters Unit Measurement Points Ministry of Water 

and Energy 

Standards NC 207 : 

2018, 2003 

SWak1 SWak2 Swak3 Swak4 

E 673863 N 312466 E 672246 N 312300 E 672048 N 313889 E 673075 N 314996 

Results 

Water physico-chemical parameter (Natural structure) 

pH / 6,9 6,8 6 7.1 6,5-9 

T °C 25,5 25 26 25,9 25 - 30 

Conductivity µs/cm 359 463 493 353 1000 

TDS ppm 459 379 336 346 500 

HCT mg/l 0,153 0,112 0,903 0,178 50 

MES mg/l 26 23,2 67 32 50 

Turbidity FNU 54 48 101 42 50 

BOD5 mg/l 30 36 50 41 30 

COD mg/l 42 56,4 93 45 30 

Pollution indicators 

Nitrogenous matter 

NO3 mg/l 0,2 1,62 3 1 50 

NO2 mg/l 0 0 2,2 0 0,1 

NH4 mg/l 0,015 0,06 0,02 0,001 0,01 

KMnO4 mg/l 0,05 0,014 0,054 0,06 5 

PO4 mg/l 0,003 0,005 0,03 0,012 5 

Major elements 

Mg mg/l 0,09 0,02 0,06 0 50 

Cl mg/l 0,6 0,4 0,16 0,4 250 

Na mg/l 0,9 0,9 0,019 0,9 150 

SO4 mg/l 0,9 0,05 0,09 0,05 250 

Ca mg/l 3,7 1 0,7 0,9 200 



 

 

K mg/l 1,9 2,6 1,8 0,6 250 

F mg/l 0,07 0,05 0,17 0,03 1,5 

HCO3 mg/l 1,5 1,9 1,27 1,9 150 

SiO2 mg/l 0,2 0,21 0,19 0,4 0 ,5 

Dissolved heavy metals 

Zn mg/l 0 0 0 0,06 5 

Cr mg/l 0 0 0 0 0,005 

Fe mg/l 0,03 0,1 0,02 0,03 0,2 

Mn mg/l 0,31 0,03 0,6 0 50 

Pb mg/l 0,003 0,014 0,004 0,065 0,01 

Ag mg/l 0 0 0,001 0 0,01 

B mg/l 0 0 0 0 1 

As mg/l 0 0 0 0 0,01 

Al mg/l 0,09 0 0 0,09 0,2 

Ba mg/l 0 0 0 0 0,7 

Ni mg/l 0 0 0,03 0 0,02 

Hg mg/l 0 0 0 0 0,0001 

Cd mg/l 0 0 0 0 0,003 

Cu mg/l 0,004 0,01 0 0,001 1 

Bacteriological Parameters 

Total coliforms UFC/100 
ml 

492 398 697 601 0/ 100 ml d'eau 

Faecal 

coliforms 

UFC/100 
ml 

125 99 193 153 0/ 100 ml d'eau 



3.1.1. Analysis and interpretations 

Hydrogen potential (pH): The pH of the surface water analysed in the Akom II by-pass 

zone is very close to 7 and complies with Cameroonian standards. The pH was 6.9; 6.8; 

6 and 7.1 respectively in (SWak1) (SWak2) (SWak3) and (SWak4). 

Temperature (°C): For all the waters, the temperature was very close to the values 

prescribed by Cameroonian standards, which vary between 25 and 30°C. 

Conductivity: The samples had acceptable electrical conductivity values, below 1000 

µS/cm (Cameroonian standard for surface water). The highest conductivity (493 µs/cm) 

was observed at SWak3 on the Rivière Ndjindjou after the village of Etom. 

Turbidity: The standard adopted for this parameter is 50 NTU. In the surface waters of 

the Akom II bypass, turbidities were 54 NTU in (SWak1), 48 NTU in (SWak2), 101 NTU 

in (SWak3) and 42 NTU in (SWak4). The turbidity values indicate a TSS content. The 

values obtained in the Akom II bypass zone are lower in SWak2 and SWak4 and higher 

in SWak1 and SWak3 than the standards. Heavy rainfall is probably the cause of this 

high turbidity, as it washes sediment and organic matter into the watercourses.. 

TDS and TSS: as with turbidity, TSS and TDS concentrations are also observed in these 

surface waters. TDS values ranged from 336 mg/L in (SWak 3) to 459 mg/L in (SWak1), 

while TSS values ranged from 23.2 mg/L in SWak2 to 67 mg/L in SWak3, compared with a 

standard of 50 mg/L. 

BOD5 and COD: The water samples analyzed showed BOD5 and COD values higher than 

the standard. In the Akom II by-pass zone, BOD5 concentrations ranged from 30 mg/L to 50 

mg/L. For COD, they ranged from 42 mg/L in (SWak1) to 93 mg/L in (SWak3). 

These values indicate the presence of pollution. Indeed, most of the streams in the area 

receive runoff containing animal waste directly. 

Pollution indicators 

Ammonium: Ammonium itself is not very toxic, but it can cause a number of problems, such 

as pipe corrosion, bacterial revival inside pipes, reduced efficiency of chlorine treatment and 

the development of microorganisms responsible for unpleasant tastes and odors. The 

values obtained are below the standard. Ammonium in water usually reflects incomplete 

degradation of organic matter. Ammonium comes from the reaction of iron-containing 

minerals with nitrates. It is therefore an excellent indicator of water pollution by organic 

waste of domestic, industrial or agricultural origin. 

Nitrate: Nitrate levels in the samples were 0.2 mg/L in (SWak1), 1.62 mg/L in (SWak2), 

3 mg/L in (SWak3) and 1 mg/L in (SWak4). These values are below the Cameroon 

standard of 50 mg/L. For the nitrate parameter, some samples complied with the 

standard at the time of analysis. 

Nitrite: The values for samples taken in the Akom II by-pass zone were 0 mg/L in 

(SWak1), 0 mg/L in (SWak2), 2.2 mg/L in (SWak3) and 0 mg/L in (SWak4). The limit 

value for this parameter is 0.5 mg/L, but in (SWak3) it is higher than the standard, 

suggesting agricultural pollution. 

 

Phosphorus: the values 0.003 mg/L in (SWak1) 0.005 mg/L in (SWak2) 0.03 mg/L in 

(SWak3) and 0.012 mg/L in (SWak4) were observed in the Akom II by-pass zone. 

These phosphorus levels are below standards, indicating a non-significant impact from 

urbanisation. 

For surface water, the presence of nitrogen and phosphate compounds indicates the 



discharge of wastewater into watercourses, but also, in the Akom II by-pass zone, the 

agricultural practices of local residents. The leaching of inputs (fertilisers) used for this 

activity could explain their presence. 

Hydrocarbons: the values are 0.153 mg/L in (SWak1) 0.112 mg/L in (SWak2) 0.903 
mg/L in (SWak3) and 0.178 mg/L in (SWak4) below the NC 207 standard, indicating 
partial contamination due to accidental spills and urban run-off. 

Heavy metals 

Traces of lead, iron, copper, aluminium, magnesium and zinc were observed in the 
samples. Concentrations of heavy metals are thought to result from the dumping of 
waste and soil erosion in these watercourses. 

Bacteriological parameters 

A significant presence of bacteria was observed in the surface water samples, in 
particular the presence of E coli. The presence of E coli in water indicates recent 
contamination by faecal matter, and may indicate the possible presence of disease-
causing pathogens, such as bacteria, viruses and parasites. On the watercourse in the 
Akom II bypass area the colonies were 492 in (SWak1) 398 in (SWak2) 697 in (SWak3) 
and 601 (SWak4) respectively. 

 

3.2. Quality of underground water 

3.2.1. Methodology 

The groundwater sample was collected at a single location in the quarry area. The 

sample was taken from the volenta borehole in the village of Etom. The location of 

the measurement point is given in the table below. 

3.2.2. Groundwater quality results 

Table 14 : Groundwater quality results 
 

 

 
Parameters 

 

 
Unit 

Measurement Points Ministry of Water and 
Power Standards NC 
207 : 2018, 
2003 

GWak1 

 
N 311518 

 
E 673863 

Results 

Water physico-chemical parameter (Natural structure) 

pH / 5,9 6,5-9 

T °C 26 25 - 30 

Conductivity µs/cm 65 1000 

TDS ppm 46 500 

HCT mg/l 0 50 

MES mg/l 15 50 

Turbidity FNU 17,1 50 

BOD5 mg/l 2 30 

COD mg/l 4,2 30 



Pollution indicators 

Nitrogenous matter 

NO3 mg/l 0 50 

NO2 mg/l 0 0,1 

NH4 mg/l 0 0,01 

KMnO4 mg/l 0 5 

PO4 mg/l 0 5 

Major elements 

Mg mg/l 0 50 

Cl mg/l 0 250 

Na mg/l 0 150 

SO4 mg/l 0 250 

Ca mg/l 0 200 

K mg/l 0 250 

F mg/l 0 1,5 

HCO3 mg/l 0 150 

SiO2 mg/l 0 0 ,5 

Dissolved heavy metals 

Zn mg/l 0 5 

Cr mg/l 0 0,005 

Fe mg/l 0,0016 0,2 

Mn mg/l 0 50 

Pb mg/l 0 0,01 

Ag mg/l 0 0,01 

B mg/l 0 1 

As mg/l 0 0,01 

Al mg/l 0 0,2 

Ba mg/l 0 0,7 

Ni mg/l 0 0,02 

Hg mg/l 0 0,0001 

Cd mg/l 0 0,003 

Cu mg/l 0 1 

Bacteriological Parameters 

Total coliforms 
UFC/100 
ml 

1 0/ 100 ml d'eau 

Faecal coliforms 
UFC/100 
ml 

0 0/ 100 ml d'eau 

 
3.2.3. Analyses and interpretations 

Temperature (°C): For the measurement point (GWak1), the temperature is 26°C, very 

close to the values prescribed by Cameroonian standards, which vary between 25 and 

30°C. 

Hydrogen potential (pH): The pH of the borehole water sample complies with 

Cameroonian standards (5.9). 

Conductivity: the borehole (GWak1) has an acceptable electrical conductivity value, 

which is less than 1000 µS/cm (Cameroonian standard for surface water).  

Turbidity: in the borehole (GWak1) it is 17.1 NTU. 

 

TDS and TSS: as for turbidity, TDS and TDS concentrations were observed in the Etom 



village borehole (GWak1). For TDS, the value is 46 mg/L and for SS it is 15 mg/L. 

Hydrocarbons: the values were 0 mg/L, indicating an absence of contamination in the 

borehole. 

BOD5 and COD The borehole water sample (GWak1) analysed showed a BOD5 value 

of 2 mg/L. All these values are below the NC 207 standard. COD in the TYENGUE 

spring was 4.2 mg/L. 

 

Bacteriological parameters: A low level of bacteria was observed in the borehole 
water sample (GWak1) with the presence of coliforms 1NTU. 

With regard to pollution indicators, traces of iron were observed in the water sample 
from the borehole in the village of Etom (GWak1). 

4. ROAD COUNTS 

The purpose of the road counts carried out on these sections of road is to assess the 

volume of traffic and the characteristics of road users. 

4.1. Methodology 

4.1.1. Counting Time 

The count was carried out over a period of 2 days, from 01 September two 

thousand and twenty-four to 02 September two thousand and twenty-four, one day 

during the week and one day at the weekend. However, two posts were requested 

at the Akom 2 bypass and one post at the Ebolowa bypass.. 

4.2 Counting Sites 

The counts were carried out at the entrance and exit of the Akom 2 by-pass, which 

are key points for measuring traffic.. 

4.2. T o o l s  U s e d  

¶ GPS 

¶ Data Collection Form 

4.3. Results 

4.3.1. Volume of Trafic 

¶ Total number of cars and moto bikes: 

 total number of vehicles 29 on the Akom 2 bypass; 

  total number of motorbikes 262 at the Akom 2 bypass. 

¶ Breakdown by vehicle type :  

 Contournement à Akom 2 

¶ Light vehicles: 4X4 are 25, passenger car 4 

¶ Trucks : none 

¶ Moto Bikes: 263 

Some images of road counts in the study area 
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APPENDICES 



 QUARRY AND INSTALLATION SITE  

 
 

 
Point de 
mesure 

 
Description of the measurement point 

 

 
Date of 
Measur
ement 

Measurement Results mesure (dB) 

IFC Cameroon 

GPS Coordinates 
 

Village 
Type of 

receiver 
Day (07 :00 à 22 :00) 
« 55 » 

Night (22 :00 à 07 :00) 
« 45 »  

Day (07 :00 à 19 :00) 
« 55 » 

Transition (06 :00 à 07 
:00 ;19 :00 à 22 :00) 
« 50&50 » 

Night (22 :00 à 06 :00) 
« 45 » 

AQ/N1 
X : 2.823254 Ekowong- 

Ndong 
II2 

01 au 
02/09/2024 

61,69 61,91 61,39 62,36 62,04 
Y : 10.55028 

AQ/N2 
X : 2.818655 Ekowong- 

Bettel 
IV4 31/08/2024 au 

01/09/20 
62,72 63,60 61,58 65,35 63,60 

Y : 10.550626 

AQ/N3 
X : 2.814968 

Ekowong IV4 
04 au 

05/09/2024 
57,29 56,74 56,35 59,55 56,95 

Y : 10.551379 

AQ/N4 
X : 2.814707 Akom II- 

village 
II2 

30 au 31/08/ 
2024 

64,66 64,37 64,21 65,70 64,50 
Y : 10.555633 

AQ/N5 
X : 2.813083 Akom II- 

village 
II2 29 au 30/08/ 

2024 
57,88 58,87 57,47 59,26 58,92 

Y : 10.564929 

AQ/N6 
X : 2.819452 Akom II- 

village 
III3 28 au 29/08/ 

2024 
62,00 62,39 62,09 61,78 62,42 

Y : 10.56172 

AQ/N7 
X : 2.815621 Akom II- 

village 
III3 

27 au 28/08/ 
2024 

59,90 64,31 59,46 62,18 64,37 
Y : 10.563451 

 
1 I : All zones, when the measurement point is located less than 500 m from the extraction, economic, industrial or specific economic activity zone or less than 200 

m from the economic activity zone in which the establishment is located; 
2 II : Housing areas and rural settlements except I ; 
3 III : Agricultural, forest, green space, natural and park zones, except I;    
4 IV : Space for leisure, public services and community facilities. 

      



 



 



 



 



 DÉVIATION AKOM II  

 
 

 
Point de 
mesure 

 
Description du point de mesure 

 

 
Date de 
mesure 

Résultats mesure (dB) 

IFC Cameroun 

Coordonnées 
GPS 

 
Village 

Type de 
récepteur 

Jour (07 :00 à 22 :00) 
« 55 » 

Nuit (22 :00 à 07 :00) 
« 45 » 

Jour (07 :00 à 19 :00) 
« 55 » 

Transition (06 :00 à 07 :00 ;19 
:00 à 22 :00) 
« 50&50 » 

Nuit (22 :00 à 06 :00) 
« 45 » 

AQ/N1 
X : 2.823254 Ekowong- 

Ndong 
II2 

01 au 
02/09/2024 

61,69 61,91 61,39 62,36 62,04 
Y : 10.55028 

AQ/N2 
X : 2.818655 Ekowong- 

Bettel 
IV4 31/08/2024 

au 01/09/20 
62,72 63,60 61,58 65,35 63,60 

Y : 10.550626 

AQ/N3 
X : 2.814968 

Ekowong IV4 
04 au 

05/09/2024 
57,29 56,74 56,35 59,55 56,95 

Y : 10.551379 

AQ/N8 
X : 2.828723 Ekowong- 

Ndong 
III3 

02 au 
03/09/2024 

60,49 55,73 60,21 62,25 54,69 
Y : 10.547833 

AQ/N9 
X : 2.85218 

Tyengue IV4 
03 au 

04/09/2024 
58,47 56,79 58,26 58,44 56,93 

Y : 10.555738 

 
1 I : Toutes zones, lorsque le point de mesure est situé à Ƴƻƛƴǎ ŘŜ рлл Ƴ ŘŜ ƭŀ ȊƻƴŜ ŘΩŜȄǘǊŀŎǘƛƻƴΣ ŘΩŀŎǘƛǾƛǘŞǎ ŞŎƻƴƻƳƛǉǳŜǎΣ ƛƴŘǳǎǘǊƛŜƭƭŜǎ ƻǳ ŘΩŀŎǘƛǾƛǘŞǎ ŞŎƻƴƻƳƛǉǳŜǎ 

spécifiques ou à moins de 200 m de la zone ŘΩŀŎǘƛǾƛǘŞ économique, dans laquelle est située ƭΩŞǘŀōƭƛǎǎŜƳŜƴǘ Τ 
2 II : Zones ŘΩƘŀōƛǘŀǘ et ŘΩƘŀōƛǘŀǘǎ à caractère rural sauf I ; 
3 III : Zones agricole, forestières, ŘΩŜǎǇŀŎŜǎ vert, naturelles, de parc, sauf I ; 
4 IV : Zones de loisirs, de services publics et ŘΩŞǉǳƛǇŜƳŜƴǘǎ communautaires. 



 



 



 



 



 



  EBOLOWA BY-PASS  

 
 

 
Measur
ement 
Points 

 
Description of  Measurement Points 

 

 
Measur
ement
Date  

Measurement Results (dB) 

IFC Cameroon 

GPSCoordinate
s  

 
Village 

Type of 
receiver 

Day (07 :00 à 22 :00) 
« 55 » 

Night (22 :00 à 07 :00) 
« 45 » 

Day (07 :00 à 19 :00) 
« 55 » 

Transition (06 :00 à 07 :00 ;19 

:00 à 22 :00) 
« 50&50 » 

Nuit (22 :00 à 06 :00) 
« 45 » 

AQ/N10 
X : 2.883977 

Adoum IV4 
09 au 

10/09/2024 
68,57 70,81 68,14 70,21 70,92 

Y : 11.15353 

AQ/N11 
X : 2.887232 Adum 

carrefour 
IV4 

08 au 
09/09/2024 

74,36 72,55 74,27 73,73 72,76 
Y : 11.153265 

AQ/N12 
X : 2.892304 

Adoum 
 

I1 
07 au 

08/09/2024 
51,72 55,84 50,82 55,35 55,88 

Y : 11.14786 

AQ/N13 
X : 2.893727 Adoum 

barrière 
II2 

06 au 
07/09/2024 

66,12 64,90 66,01 65,94 65,01 
Y : 11.142684 

 
1 I : All zones, when the measurement point is located less than 500 m from the extraction, economic, industrial or specific economic activity zone or less than 200 

m from the economic activity zone in which the establishment is located; 
2 II : Housing areas and rural settlements except I ; 
3 III: Agricultural, forest, green space, natural and park areas, except I; 
4 IV : Areas for leisure, public services and community facilities. 
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