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ABSTRACT
Newly created earth roads are fundamental faailitator development in many developing countrieswelver,
positive or negative environmental and human ingpactompany its construction. This study investigahe
assessment of the possible environmental and humgacts of the 70 km Benakuma-Bawuro-Akwaya earth
road construction project in Cameroon. The studpleyed qualitative and quantitative approachesaletre
collected using interviews, road observation anéstjonnaire. Result of the study reveals that iithats were
not motivated from the destruction of their projeert Water pollution, the destruction of water sest Soil and
farms pollution/destruction and fauna and floratdetion were identified as major negative enviremal
impacts, while human damages were recorded mainthe domains of housing and changing Socio-cultura
and demographic features. The total cost of de@brucaccessed using the EIA was far more than the
government estimation called “compensation cost’cdnclusion, the implementation of Impacts Assesgm
prior to, during and after the construction of ngwhrth roads would encouraged a stronger partioipaf
beneficiary communities to optimize positive pradgost construction benefits and minimize negatives;
while reducing possible pressure on evaluatorsnaimiimizing corruption avenues which can be very omn
in developing countries.
Key-words: Earth road construction, pollution, impact assesgme

INTRODUCTION

Earth roads are fundamental facilitators of dewelent in many developing countries. Africa have entran
2,982,247 km of road out of which only 18.9% is @édwand the rest unpaved (earth roads) (Uwe anddD20D6,
and Andy, 2014). In Cameroon out of the more tha2&1 paved and unpaved roads, just 5,182 kmtHass10%
of paved road and the rest being earth road (ifitssand unclassified) (Andy, 2014,and MINTP, 2D1%he
paved and earth roads helps for transportatiorcantmunication. The earth roads helps to evacuatamaterial,
unfinished goods and to meet up with world foodqyoprogram which was part of the MDGs and alsd p&the
SDGs planned for 2030.

Road construction projects are fundamental precsirgsbdevelopment yet they cause significant tempoand
permanent impacts on the environment and humanetsexi (Diduck and Sinclair, 2012). Conducting
environmental impact assessment (EIA) can esshnteduce negative impacts, making earth road cocison to
be accomplished in environmentally friendly waysaidde, 2010). Effective implementations of such
environmentally friendly earth road projects requthe enactment and effective application of naticand
international EIA regulations and laws. This hasrbenderstood and is being implemented by govertsrian
many developed countries (Dieudonné and PierreZ)200

However, in most developing countries, the absearfcenvironmental impacts assessment experts as agell
relevant regulations and laws makes the implemientatff EIA recommendations and mitigation acti\stidifficult
(Rio De Janerio, Declaration 1992, World Heritagen@ntion, 1972). Often foreign consultants anchdirwith
relevant expertise conduct the environmental impasessments while the implementation of the prégezarried
out by local construction firms. This is problensatas local firms who are often involved in eartbad
construction may lack environmental impact assessiggEpacities necessary to minimize environmerdatapes
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during implementation. In addition, most earth readstructing firms operate in contexts marred igi tevels of
bribery and corruption (James. 2011). Hence naed projects are often implemented with limited ssderation
and application of EIA strategies

Itis a truism that an effective road transporteysis a key catalyst for economic, social andaegl development
by integrating social well being, economic vialyilénd environmental integrity (Harringtehal. 2010). However,
if good EIA mitigative measures are not integratethe road construction philosophy, then social anonomic
development is likely to be achieved by trading tb# environment. It is crucial to consider EIA essments in
road projects, since its implementation has theemqi@l to improve the total quality of life for marenclave
territories in developing countries with minimafesfts on existing natural resources.

The environmental and social issues of major conceroad infrastructure development and managiagl use,
include:- air pollution, biodiversity, cultural hiage, fire management, land use managementounes
consumption, social equity, soil contaminatiori| smsion and sediment management, drainage @mnoh stater
management, vegetation control and managementcleehnd traffic noise and water pollution. Admissib
strategies should aim at integrating these impoarironmental issues into the planning and opmrat stages
of developing road infrastructure and managing rose (Ralfet al. 2012). Very often however, these are not
considered in road construction projects.

We revisit this issue by examining the case of &0road construction project along the BenakumexBa-
Akwaya road in Anglophone Cameroon. We analysesi#treages done during the earth road constructidineto
environment and human settlement in line with #veslin force in Cameroon. This approach allowsousvaluate
the challenges, and dichotomy that may exist betvpedicy formulation and implementation within tbentext of
road construction projects. The ultimate aim isstinulate future interest on integrating the conaapEIA on
road construction Projects.

Statement of the Problem

The Benakuma-Bawuru-Akwaya road has been exiting dsot path for more than 60 years since the area
(Akwaya) was created as an administrative zone9®B31by the Cameroon Head of State. The inhabitplots
visitors used the foot-path and helicopter by s@emior government Authorities and missionaries. fidsa has
been abandoned for a long period and some indilsdarad communities have constructed houses aniatelt
along the road track. The construction of theteayad on this road-path has highly affected thdrenments.

The global importance of Environmental impacts Asseent (EIAS) in projects that connect to the emrirent
cannot be overemphasized. The problem is that timgplementation is more frequent in developed than
developing countries, where EIA capacities andr@geon environmental issues is primordial. Inesgf the
goodwill of the Environmental impacts AssessmerAfEthe government of Cameroon, currently attrdittke
attention in the implementation of projects in raadhstruction projects in particular.

This study, therefore, sought to evaluate the enwental impacts of road construction projects ang&kuma —
Bawuro - Akwaya road.

The Purpose of the Study

The purpose of this study was to provide an oversdless of the effects caused to the inhabitartiseofoad
project in Benakuma-Bawuro-Akwaya itinerary and pmee to the powers concerned mitigative measuoes, t
handle this situation. The study specifically saughnvestigate the following objectives:

0] Identify and critically assess the impacts of thastruction works pre and post construction;
(i) Establish the EIA cost and compare with the thémakproposals found in pre-construction
project.

The Significance of the Study
The study may provide important information for tBenakuma-Bawuro-Akwaya population, policy-makers,
researchers and other stakeholders of Civil andr&mwmental Engineering. The findings from this stwdould
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also add to the existing literature on Civil Engiriag in relation to the environmental impacts nd &eyond
Cameroon.

LITERATURE REVIEW

A number of negative impacts have been attributedotd projects in general, and earth road cortgtruén
particular. These range for instance increasingsenofrom machines, water pollution, through habitat
destruction/disturbance and local air quality talevi effects on climate change. The design, consru@nd
management of roads, parking and other relatediti@eias well as the design and regulation of sielsi can
change the impacts to varying degrees (Kathma®L5y It is obvious that during any road constiuttserious
care must be taken to overcome them.

In addition to the logging exploitation, roadkififects the general ecology because animals aractdtt to roads
for a variety of reasons, often to their demiseak®&s and other ectoderms go there to bask, sords bse
roadside gravel to aid their digestion of seedsmmals go to eat de-icing salts, deer and other &irmyv
herbivores are attracted to the dense vegetationaafside edge, rodents proliferate in the aréifigrasslands of
road verges, and many large mammals find roads tefficient travel ways. Songbirds come to dushéain dirt
roads, where they are vulnerable to vehicles abasepredators. In fact the effects are so manyynspecies of
animals simply refuse to cross barriers as wida esad. For these species, a road effectively thigtpopulation
into half. A network of roads fragments the popolatfurther. The remaining small populations arenth
vulnerable to all the problems associated withtydgfaigle, 2010)

Road projects may fragment and isolate terrediabitats, genetic deterioration from inbreeding sarttlom drift
in gene frequencies, environmental catastrophesfufitions in habitat conditions, and demographiance
variation in age and sex ratios sometimes abouhds,Troads contribute to what many conservatiotogists
consider the major threat to biological diversitydehabitat fragmentation. Such fragmentation magsecially
ominous in the face of rapid climate change. Ifamigms are prevented from migrating to track sidfttlimatic
conditions, and cannot adapt quickly enough becafidenited genetic variation, then extinction isevitable
(Setteleet al. 2005).

The impacts of roads on terrestrial ecosystemsidiectirect habitat loss; facilitated invasion ofeds, pests, and
pathogens, many of which are exotic; and a vanétdge effects. Road construction also kills afsnaad plants
directly, and may limit long-term site productivibf roadsides by exposing low nutrient sub sogslucing soil

water holding capacity, and compacting surface risse It also makes slopes more vulnerable todhdes and

erosion, which in turn remove additional terrestrdgldlife habitat and degrade aquatic habitatsai8penberg,

2011).

Hydrological and aquatic habitats are often aldecéd by road projects. Road construction has eewn to
alter the hydrology of watersheds through changesater quantity and quality, stream channel molqung and
ground water levels. Roads increase the amounmpeiivious surface in a watershed, resulting in tsubisl
increases in peak runoff and storm discharges. Tisablly means flooding downstream. Reduced evapo-
transpiration within roadways may also result ior@ased runoff and stream flows. However, increasafream
flows in forested watersheds are usually very Sicamt, more of the forest cover is removed by roadstruction
and associated activities such as logging, lat@iiteind other material exploitation. When a ro&di lis raised
above the surrounding land surface, as is nornthlycase, it will act as a dam and alter surfacetsHow
patterns, restricting the amount of water reackiognstream areas or normal channel (Kakonge, 2ooéy this
to be a significant problem in the Big Cypress Elaes ecosystem of South Florida. Ditches dugrdad
drainage often drain adjacent wetlands as well.

According to Geneltti and Dawa, (2009), hydro-geotal impacts are those most extensively treated. éd
water impacts represent the direct effects, setiudbance is considered the most important effeobad building
and erosion its’ most frequent consequence; so edt construction good mitigative measures mespit in
place.
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As mentioned before, road construction activitie® cause many negative socioeconomic impacts. Hawev
creating roads can provide many important socidlesonomic opportunities, if planned to meet adlrueeeds and
desires; and if environmental damages are minim{Baigle, 2010). Inadequately constructed foresidsocan
cause severe environmental impacts including roafdee erosion and sediment yield pollution of sife waters,
slope failures and mass movement direct loss oftdtafby the conversion of the original land coweto an
artificial surface) and indirect loss of habitay the fragmentation of an ecosystem into smalher more isolated
patches). Therefore, forest road managers shouddjrdéorest roads by considering not only costcedficy but
also sustainable management of the forest envirohniguring the construction project of a forestdpshe
standard design must be carried out on the grownéchieve the desired road with minimal impact on
environment. Sometimes the standard design carmaisbful for determining the clearing limit of feteroads.
Large areas of forest are destroyed during roadtonaction which does not only result in economgskes, but also
changes the conditions of the environment. Foreatl rconstruction is a hazardous operation in maéumia
terrain and can inflict scars on the landscapeadsml cause substantial damage to the forest eensy§ine of the
negative effects of road construction is the lokdotest area. The ecological balance in forestadsersely
affected by rock fall and forest road constructizorks (Dieudonné and Pierre, 2007).

Understanding the environmental consequences afsr@ae becoming increasingly important in managémen
decisions Implementing a number of policy measdriefg all three stages of the process (planningsttuction
and maintenance) can reduce the environmental implacoad building. In general, careful road seatatt
avoidance of unnecessary earth moving and conitruof an effective drainage system vyield the bestults.
Road-bank re-vegetation and regular road maintenare also crucial to good environmental perforraanc
(Harringtonet al. 2010).

Kathmamdu, (2015) work on British Columbia forestad which are used for forest, mineral, and energy
development, commercial and public recreation, @amdsome cases for access to private land holdings.
Effectiveness monitoring is also required to clavihether measures to mitigate road impacts, ssgassages for
wildlife and some aquatic lives, are actually aehik (Kakonge, 2006).

MATERIAL AND METHOD

Description of study area

This research was carried out on the Benakuma-Bawkwaya earth road construction project in thetBou
west zone of the Anglophone Cameroon; located titude 4 North of the Equator and Longitude®1Rast of
Greenwich meridian. The area has a lower middlesime population, boarded in the North by Wum cerstud-
division, South by Eyumujock Sub-Division, West KHgie Sub-Division and East by Taraba State, Bemge
Cross River State in Nigeria.

Resear ch Design

The cross-sectional design was adopted for thidystu enable the researchers to cover a largeoseatithe target
population. Bryman (2008,) defined a cross-sectialesign as the collection of data on more than oase
(usually a lot more than one) and at a single pioitiime in order to collect a body of quantitatiwe quantifiable
data in connection with two or more variables (ligumany more than two), which are then examinedidétect
patterns of associations. He further noted thabasesectional design has a number of advantagésrthke it a
good design for research. The design affords reBees who are “interested in variations” to addpfor that
purpose. This was one of the reasons why a crasesal design was chosen for the present study.

Population of the study

The research respondents for this study were pabptewere affected in the construction of the teaoad from
the seven communities. Stratified random sampkehnique was used to divide the affected areasienen zones
( 10km in length) label A, B, C, D, E, F and Gidtal of 174 affected people formed the target pemn from
these zones that comprises 30 from zone A, 21 Bo22 zone C, 20 zone D, 31 from zone E, 30 fromezé and
20 from zone G (Table 1) .
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Sample and Sampling Techniques

Random sampling technique was used to select alsaigp 163farmers from the strata as follows; r8@nfzones
A and E, 20 were selected from each of zones Bn@,G respectively; 15 from D and 28 from F. Thegbe were
those that are involved in destruction of propertdaring the construction of the Benakuma-Bawurevaya earth
road construction project (feedback per zone ind ap

Table 1: General coding of questionnaire and Fegdpar zone

s/n | Enume | Questionnaire | Number Distance covered Feedback per Zone
rator Number Administered
per Zone

1 A 001 -035 30 Pk00+000 - Pk10+000 25
2 B 036 — 055 21 Pk10+000 — Pk20+000 11
3 C 056 — 078 22 Pk20+000 — Pk30+000 16
4 D 079- 104 20 Pk30+000 — Pk40+000 06
5 E 105 -125 31 Pk40+000 — Pk50+000 28
6 F 126 — 145 30 Pk50+000 — Pk60+000 23
7 G 146- 174 20 Pk60+000 — Pk70+050 20
Total 174 70.050 km 129

Data Collection

The research instrument was evaluating the Enviestiah Impacts of Earth Road Construction Projects
Questionnaire (EEIRCPQ) designed by the researchédms questionnaire focused was on the followir:-
Terrestrial 2) Agriculture or Farm destruction,A), Water and Soil pollution and 4) Demographicsl dlousing
problems. Research assistants were recruited aiedr by the principal investigator to collect daktae to
language barrier. The questionnaires were admirtenly to groups and people of age above 18 iitiwh
majority of them are already parents in the stuthaaHomes of correspondents were visited by tivcipal
investigator or by the research assistant per Allhguestionnaires were prepared from EIA baselmpacts. The
questionnaires were administered to mostly fam@gbles, chiefs, and government heads of serpieegone of
about a distance of 10km to reduce too much movemikich could let to poor results due to fatigue.

Data Analysis

Data were organized according to the research tgsc Relevant themes were selected and codedidaipl
(2000) views themes as the basis upon which argtsnzenl the data extracts are organized, providaaglings
for discussion and stages in the argument in datdysis. Item analysis was used in qualitative d#ta
quantitative data, tallies were converted into fiexacies and to percentages. The spread sheetsusedein
plotting graphs showing variables according todbestionnaires. The hypothesis of this study wsigdeusing
chi-square %). This was to clarify the studied environmentaligies applied before and after construction has
no significant difference between the one, whichdsstudy.

RESULTSAND INTERPRETATIONS

This particular project affected a land surfac@®,000 (0.7 knf) with a respondents rate of 74.14%. The total
area of terrestrial land destroyed was estimateabatit five hundred thousand (500,000) square metsch is
71.43% of the total road area affected for thequj

The results of the findings are discussed in ratetd Figure 1 below.
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Figure 1: Terrestrial (fauna and flyra

Figure 1 show the number of respondents assessttkdmpacts of pre and post construction road viarkn
Bunkum — Akwaya. Majority of the respondents inUfgy 1 shows that 120 respondents responded witthgés
forest or tree(s) were destroyed during the roadsttucted project whereas 9 responded with No; 12
respondent for yes and 6 for No while 111 respoteddiu not respondent for the option that they wapecial
trees reserved for timber/medicine exploitation; r&Sponded yes, 50 with No and 60 questionnairesnoa
respond when the respondents were asked the dptiestimate the size of the forest; when the redpois
were asked whether the wood cut was used for the pooject or by the owner 40 responded yes, 3086
returned with no response. Figure 1 also revedlatithere are 3 respondents with the yes resp6fsaith no

and 36 of the questionnaires had no response wWissnwere asked that since the company left, hayerae

fall to block the road whereas there are 12 respdnags 87 no and 36 questionnaires with no respahse
asked if they were hunter. The respondents weredailafter the road construction hunting was stilksible, 5
responded yes 7 responded No and 112 questionrtzdtsno response whereas 4 responded yes and 125
guestionnaires had no response when they were d&kieel distance to see animals have increaser tfte
construction of the road.

A number of respondents were examined on the dragriwulture or farm destruction during pre andtpmad
construction and the responses from the questicemare represented in figure 2 below.

()

100%
65.12% 62 00% 63.98%
50% 34.88 00%
00% 00%
0%
B1 B2 B3 B4 B5
EYes B No

Figure 2: Magnitude of agricultural impacts above,

Results indicate that the respondents had a higibau of yes responses on the fact that they wene énd
locality/village area or point destroyed by thedgaoject. The problem was found in most of thepoeslents
(65.12%) responded yes and 34.88% responded No agiexd who are the owner of the farm. It was alsmd
that 62% are for part and 38% are for all when dskkether part or the entire farm was destroyea fidure
also shows that 63.98% are the respondents whondef yes whereas 36.02% responded No that tmeatst
size of the farm was estimated or given in (m2/ha)
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Figure 3 represent the response on whether the evepe harvested premature or abandoned.

Others (Harvested by)
70%
Road Farm
worker Owner
9% 21%

Figure 3: Nature of harvested crops,

The figure shows that 21% responded that the onepe harvested by the owners, 9% by the road werked
70% by some other people.

A number of respondents were examined on the draa pollution during pre and post road constroiectand
the responses were represented in Figures 4atc4nd 4d below.

4a) Difficultiesin breathing 4b) pollutantsthat affected you,
during theroad construction? Mud, Dust, Smoke, Others
Mud

10%

EYes Dust
23%
= No

Smoke
2%

Figure 4a: Difficulties in breathing Figure 4b: Pollutants that affec

Majority of the respondents 63% responded yes thate were difficulties in breathing during the doa
construction period whereas 37% responded withoiteon No as shown in figure 4a. Also for the tyg)edf
pollutant that affected the inhabitants during tbad construction figure 4b shows that most of pleeple
suffered with all the pollutants, Mud, Dust, smaite others while 23% with dust, 10% Mud and 2%fesatl

with smoke.

The duration period of each affected respondenésdrom above one minute with 69% while 31% fare5
minutes as shown in Figure 4c whereas Figure 3d/shioat 65% of the inhabitant responded that tHiijamt
settled down at a particular position while 35%te respondents were of the opinion that the poilumoved
to one direction.
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4c) Settledown or movein one 4d) Pollution rate

direction? (C4) < Smin

31%

One

directior\_‘
35%
Settle
down < 1min
65% 69%
Figure 4c: Rate of direction of impacts Figure 4d: Pollution rate,

The analysis of water pollution during pre and pastd construction and the responses were repessémt
Figure 5 below.

100.00%

50.00%

0.00%

HYes B No

Figure 5: Magnitude of water impact

Figure 5 shows that majority of the respondentg%/were aware of water sources and their localdgrb
destroyed while 32.26% were not aware, Also 72.@8%e inhabitants depend on these sources and%7.2
depend on other sources, 73.33% of them dependistas /tadpoles as a sources of protein . Thecesunf
water for drinking by the inhabitants in these aemas indicated in figure 6 below.

D5) Sources of water that were destroyed or

D4
N Well 1%
M Spring 28%
& Stream 40%
= River 20%
W Pipe-born water 11%

Figure 6: Water sources destroyed

Soil pollution was also examined to know whethemsoof the respondents were affecting during the
construction of the road and the results are &gare 7 below.
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Figure 7: Magnitude of farm destruction impact

The figure above indicates that 86.4% of the redpats complained that soil was pushed into tharm$é and
80% of their crops were destroyed while 76.92%hefsoil were abandoned in heaps.

The construction of the road also affected somtb®inhabitants and the results of their respoasegresented
in figure 8 below;

, 150.00%

g 100% 100%93 339 95.35%00.00%
100. |

o O{mm.za% 60%

S 50.00% !

T 00 % (816746 5880 0

£ 0.00%

3 F1 F4 F5 F6 F7

HYes W No

Figure 8: Magnitude of demographic and housingaichp

It was revealed as shown from figure 6 that 61.240®%houses/compounds were destroyed with all their
localities known with 60% of them were newly consted and 40% were old constructed structuresth@ll
destroyed houses/compounds were occupied. Theefiglso shows that 93.33% of the displaced peoe a
living with others while 6.67% are in their newlgrestructed hurts. 4.65% of the displaced persone ween
while 95.35% were made up of women and childrenraomke of the displaced families was compensated.

The EIA cost established before theroad construction

The quantitative analysis was done in the followisections; Terrestrial estimates, Crops and farghlan
destruction and mix properties estimates. Theuatmn of the properties using the EIA cost wasdmpare
with the Government proposed estimated cost. Tlauation and estimation was done in unit (U), squar
metres (M), quantity, unit price and the total amoumt=CFA. A list of the items evaluated with thestienates
for terrestrial are as in table 2 below
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Quantitative estimates of EIA and analysis
Table 2: Terrestrial estimates

s/n Nature of impact Unit Quantity  Unit price FCFAAmMount FCFA
1 Iroko trees U 25 75,000 1,675,000
2 Mahogany trees U 44 75,000 3,300,000
3 Shaded trees U 38 10,000 380,000
4 Forest land destroyed “m | 1410 500 705,000

m’ 930 200 186,000
5 Medicinal plants U 4 7,500 30,000
Total cost 6,476,000
6 | Labour | U 20.6% of total cost 1,334,056
Total( T1) 7,810,056 FCFA

Source: Field work (Z€ May 2011 to 10 July 2013).

The above table shows that mahogany trees wasighedt terrestrial that was been destroyed at tis¢ af
75000FCFA per quantity given a total amount of 8(BIFCFA. This was followed by shaded trees with 33
quantities at 10,000FCFA given total amount of IRICFA, Iroko trees with 25 quantities at 75000FCFek

unit yielding a total amount of 1,675000FCFA aAdViedicinal plants evaluated at 7,500FCFA per givien

an amount of 30,000FCFA. The Tale also shows tHdi0l1square metres of forest land was destroyed at
500FCFA per square metres given a total amounO60@OFCFA or 930 square metres at 200FCFA given a
total of 186, 000 FCFA whereas labour was evalua@@% of total cost given an amount of 1,224,086 A.

The total evaluation estimated for terrestrial isesestroyed using the EIA was 7,810,056 FCFA.

Crops in the farmland destruction were also evahtlidbllowing the quantities of crops per squarere€ethe
unit prices were obtained from the following sowee
0] Décret 12014/3211/PM du 29 septembre 2014 fixant les piiinma applicables aux transactions
sur les terrains relevant du domaine privé de t'Eta
(ii) DECRET N 2003/418 PM DU 25 FEV. 2003 fixant les tarifs dedenmités allouer au
propriétaire victime de destniction pour causeitifétpublicque de cultures et I'arbres cultivés.
The crops that were destroyed are estimated by tisennumber of quantities, unit price in FCFA dmeir total
amount are as in Table 3 below.

The Table 4 shows a summary of the types of cregsrayed during the construction of the Bunkum -wA¥ka
road. From Table 5 it can be seen that agriculham the highest destruction with an amount of 172 %89
FCFA whereas air pollution occupies the least desire position with 1,500,000FCFA.

Also, Table 4 revealed that the total cost for iotpawithout taxes (T3) was 286,085,615FCFA,
2,409,375,053FCFA was the total cost for proje¢haut taxes (T4), and 2,695,460,668FCFA would Haeen
the overall total cost for the project (T3 and Without taxes.

The total cost allocated for project by the goveentnas compensation for destructive properties was
25,000,000FCFA but the total cost of propertiesrdged for the pre and post construction evaluatsdg the
EIA scale was 286,085,615 FCFA. Comparing the BElAl@ation cost with of the government evaluatiostco
shows a different of 261,085,615 FCFA. This sholaat the government evaluated cost called compemsati
cost is very far less than the EIA evaluation eaghout taxes.

It was revealed as shown from figure eight tha81% of houses/compounds were destroyed with alf th
localities known with 60% of them were newly consted and 40% were old constructed structuresthal|
destroyed houses/compounds were occupied. Theefiglso shows that 93.33% of the displaced peome a
living with others while 6.67% are in their newlgrestructed hurts. 4.65% of the displaced persons wen
while 95.35% were made up of women and childrenrame of the displaced families was compensated.
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Table 3: Crops and farmland destruction,

s/n Impact (Crop types) unit Quantity Unit priceAmount (FCFA)
(FCFA)

1 Maize m 1325 200 265,000
2 Beans m 150 200 30,000
3 Cocoyams m 2505 300 751,000
4 Yams m 210 300 63,000
5 Palms u 430 10,000 4,300,000
6 Cassava u 30350 300 9,105,000
7 Plantains/ Bananas u 20 1520 2,280,000
8 Groundnuts m 2200 200 440,000
9 General Vegetables ’m 0 3000 0.00000
10 Egusi and Huckleberry m 180 3000 540,000
11 Bush mangoes (Ogono) u 439 50,000 21,950,000
12 Rice m 4,800 250 1,200,000
13 Coco Bean u 473 25,000 11,825,000
14 Coffee Bean u 180 25,000 360,000
15 Coco-nuts u 21 10,000 210,000
16 Oranges u 435 35,000 15,225,000
17 Pineapple Farm m 35 200 7,000
18 Peppers Farm m 30 3000 90,000
19 Pawpaw u 275 3000 825,000
20 Mix crops (Akwaya) i 109,250 500 54,625,000
21 Mix crops (Benakuma) m 69,250 200 13,850,000
22 Mangoes u 88 35,000 3,080,000
23 Pear u 31 35,000 1,085,000
24 Kola-nuts u 2 50,000 100,000
25 Gavel u 17 25,000 425,000
Total cost 142,631,500

| Labour | 20.6% of total cost 29,382,089
Total (T2) | 172,013,589 FCFA

Source: Field work (Z¢ May 2011 to 16 July 2013).
The table shows that the total estimation of tlepshby using the EIA estimates stand as 172,018GB8.
An evaluation summary of the destroyed propertiisrated is as in table 4.

Table 4: General Summary table including othergative planned measures estimates

s/n Crop types Unit Quantity Unit  Price Amount Observation
(FCFA) (FCFA)

1 Terrestrial or fauna and flora (T1) U 1 Lump sum| 7,810,056 For details see
2 Agriculture or farm destruction (T2) V] 1 Lump sum| 172,013,589 example of
3 Air pollution U 1 Lump sum 1,500,000 ;Tr:za:;:t table 2
4 Water pollution or destruction df U 1 Lump sum 44,500,000

water sources
5 Soil pollution U 1 Lump sum 9,511,970
6 Demographics and housing problems U 1 Lump sum 5580000

Total cost for impacts without taxes (T3) 286,085,615

Total cost for project without taxes (T4)

2,409,375,053

Normal total for the project (T3+T4) without taxes

2,695,460,668
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DISCUSSION AND CONCLUSION

Discussion

The study findings revealed that majority of treesre destroyed during the construction of the Bumku
Akwaya in which many of the inhabitants did not i some of them are for medicinal exportation.iyiaf

the inhabitants are ignorant of the position of dnémals since most of them did not practise hgnfirhe area
of agriculture or farm destruction during pre am$tfroad construction was examined and it was sesdronly

part of the farms measured in square meters/hatdte inhabitants with their localities known waesstroyed
and the total cost estimated.

There were difficulties in breathing during the da@onstruction period and most of the people setfevith all

the pollutants such as Mud, Dust and smoke. Ocdupiguses/compounds were destroyed with all their
localities known most of them were women and chkitdr Most of the water sources where the inhalsitaséd

for drinking were destroyed. The displaced peopédeliaing with others and none of the displaced ife® was
compensated since the money planned for the corapensnitigative aspect was too small and the govent
had no support to finance EIA impacts. The findirgyealed that the government evaluated cost called
“compensation cost” is very far less than the EMaleation cost without taxes this confirm the falcat
developing countries do not have EIA expertise ler they pay less attention to EIA mitigative measur
because of lack of funds. This implies there wasgarisk in the construction of the road work fr@dankum —
Akwaya. This is in conformity with a recent study BIRA, (2008) and National Environmental Laws and
Decrees (Law No 96/12 of"5SAugust 1996 (Relating to Environmental Managentawt of Cameroon)) which
state clearly that no work that induce harm be etestwithout conducting an Impact Assessment.

The study also revealed that hunting was becomiffigudt due to the fact that the destruction oéds has
opened the environment and force must of the asinmimove further into a distance forest from read

homes, making hunting difficult because hunters twasnove further into the forest in all directioriBhe

destroyed trees could have been sold to the lagallption in the form of saw planks, recycled faarmare and
sold or given to local farmers as a form of mitigatcompensation measures or transformed into vestdto
provide or be transformed into heat in any othemfoln this way the local communities and the stailé be

gaining in sustainability.

The fact that destroyed road sides constitutes eessystems as a result of clearing, the reductfosoi
adhesive due to the cut and fill of the embankmenesulting to general erosion and land sliding &me
adjacent fauna and flora more vulnerable to theesemmditions. The magnitudes of the impacts wegh iue
to the fact that for most rural or new earth roaxhstruction, the road follows people and not thepte
following the road like in the case of road tarrorgpaved road.

The effects of air pollution is another very distimg factor with respect to the following its maiguie,
difficulties in breathing, types of pollutants likmud, dust, smoke and others (mix) pollution. Dit of
movement of pollutants is a problem that only tpésnting can easily reduced the effects, for novstmoofs
are covered all by dust especially flat roofs. Bngount of dust that is raised when a vehicle pas® ihigh in
such a way that one is tempted to ask the queasdn what amount man inhale a day and so on. Matgr
sources were destroyed or deviated and this calstecd water pollution or destruction of water soes and
directions with respect to localities and inhahitadirectly affected of aquatic creature, well,isgr stream,
river and pipe born water. The only sources left ifdhabitants are big stream and the small rivarstao
distance from their homes.

The evidence that there were local services andthheaoblems like community services, health praide
worker’s injury, current disease transmission asahify issues, it is a very major problem that thketes must
look when executing earth road projects particylanl rural areas. Again, it shows that there isdence of
socio-cultural problems, due to family life, cultibelief systems affected, divorce caused by lmigbme or
company workers, community conflict at the levelboth domestic animal and man for most naturalrigar
made up of special small, small trees) fence , wopsion of traditional foodstuffs, other multipl@cal
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problems and their reasons, natural and traditisaated forest, traditional temple, tomb, and €hend there
were also destroyed because of the nature of treneroofs very serious EIA problems.

The worst problem here is that none of the implaat merited compensation was done. The reasonsthaethe
amount planned for both the opening of the roadsttaction of bridges and grading of the road vess gmall
compared to the field realities. The question is/ltan a rural area of more than 70 km of road matuted
without any EIA plan at this modern time.

Conclusion

From the discussion and interpretation of reswis have seen that it is very important to carryau€lA for all
projects no matter the magnitude, size and thengsgef the project. This is because population aoohomic
pressures will continue to generate increase derfmndansportation networks. Since satisfying ctatgly local
interests is never easy, and doing so within atstime frame is even difficult, EIS reports will doubtedly
continue to generate controversy.

Man is both creature and moulder of his own envirtent, in so doing transform and affects his envirent in
countless ways and in an unprecedented scalegsprotection and improvement of the human envirarnisea
major issue which affects the well-being of peoges economic development throughout the worlds dat a
holistic EIA studies and implementation.

An environment that is not studied and policiesligppbefore, during and after construction will baa significant
difference between that which is studied and tHeigs applied before, during and after construttio

Recommendations

To achieve a good EIA goal, the researchers protige following recommendations should be taken into
consideration:-

1- There is the high need of EIA studies for aljonand earth road projects. For if, the road symwas done and
the inhabitants or public consulted or informed htbese damages would not have taken place.

2- To highly reduce cost mitigating measures polielA policy should be applied at the start of gmgject, so as
to avoid or reduce the magnitude of the impactsteld of damaging and compensating with difficalifeeven
possible. This was because the public was notrimddrand croups were planted as usual all overrdasa

3- Due to the difficulties the researchers encaunie researchers highly recommend the preparafi@nholistic
EIA model including economic, local services andisaultural aspects to resolve conflicts for pnel ost earth
road construction.
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