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Abstract

iﬁ.&vi ?*E.!;e:arc}‘;f ocuses the environmental impact of dame construction with case lower Usumca dan,
1(;,£:{;:,5N;§{:}‘:ief'ff€ ;ﬁ a’ej'Jefif:chfe;?( on wc{rer 10 h’vg; plant vegetation, u;rufw .and arn‘;{m/ need i in
ft?ﬂ*a’???ufagz‘cai H‘-r :n | gmjwmze:; ;9 survive. Yet with the advancement of .mn.w.:f and in fh; presen
examp e S”-f*u;r: “{ el hﬂ.‘i: been r?.a‘frzctecf and  has br:'c(m?{f strategic in_nature. Dams. for
They: are'c om.”.”me;‘? E_{Sed I-ﬂ I,Pﬁ}éﬁzrmm”g “(_}”3 ”’ﬁ“fﬁ"’: Jrom flowing r ﬁ"}’:”*'iﬁ.]f’ n rivers cH'h:'/ strecms.

5 Jor the purpose of hydroelectric power, domestic water supply, irrication

;Eijff’;oaz; 'r;;;eai?m Manyfgﬂm{ in nme& past have ‘been very 15*3!’(.‘{.'{?.5'.9&{& vet other .f'}':'.f.\' been
e AR i e 1ff mif-:‘f tese Lz r:ﬁnm1 of th.!:j rf_-?.a':earch I8 10 assess f/?f.* enwrmwmmff/ impact of
uses i 'c'ﬂ?fec}fcjﬁlap-e e J.E'-Cmeﬁ-lmﬂf jHSty‘rgféf the broad aim of the re.f;r-:.r:.u-*ch. The metho
A projaér W quemﬂiﬂfﬁ;ary.qﬂi f‘?fﬂﬂdﬂ’i‘{ source and the mafhcn:fu[ug.fe.a‘ used in carrving
collected are analyzed usin m;;? TE ; 053 : ral interview and public health survey. While daq
Hooding and channel 'erﬂsfof fc:r::;; Im} g;aphé ke mm" o d?‘{{”g es in river channel
discussion on *H{:f-n g eaﬁdfr-fm; uf ’rhé- fei}p?; inﬂid;ﬁ;; g;e.s. di;{;: G m‘f m‘fd e
s e AT RS I el e b G G ed. Lnese researches therefore study the
environmental consequences in which dams and. its -cm:j::‘ucrf;: can uf R
G e S Sy i S SRI seeR sudalnel a -.ciffecf or deteriorate our
| r“emm”w?ﬁaﬂﬁ??bz;:f;;?:i;;;ﬁ;fme | %Efg?re the _canﬂtmcrzﬂﬁ of the dam. And necessary
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this same 2%, 87% of this i« stored i |
Only about 126.125km? ;g x -'m ' 1cecaps and glaciers and in deep underground water.

~ . L / =5 i 5 . . - e =9 b r .

oround water for numeroyg hum Y Instant readily available as lake, rivers and shallow
For these reasons dllineeds,

SC Teasons, the thoy ] : , . ERasen
stated varies greatly in diffepen sl of conserving and managing this water. as carlier
population and the prevailine lj countries. It depends to a large extent on the size of the |
s conserved throueh { S fevel and pattern of socio-economic development. This water
gt wough the constrycyj : o e s 8 AR
el eaSon TNl ray , on of dams and diversion of rivers to store walter from
Vel scal amtall for use in the dy h : . d f
conservation has also v dry season or for transfer to drier lands. The need Ior

SCTVi as also risen due to available [t
AL . avattable run-off,

In Nigeria . during the past de : a3, S on
measures were aimed at ‘Past decade, most of the water resources COnscivd
AT T 2 S.Uppl.ymg water for human needs. As example of such a water 1
S "T‘ mfﬁm project is the construction of the Lower Usuma Dam in Abuja . the

erritor - j L5 ; TR el
St pb : ritory. Th.e Lower Usuma dam which is located in the North eastern part
O Wa began construction from 1980 and it was completed in 1987 and later
CLTI]]’;”illhbl.l)l-]ed 1N 1_989,, Ihe dam is 1,300m long, 45m high. and it has a reservoir capacity
of 120 million cubic of raw or untreated water (ECEE1993h):
_ _The embankment at Lower Usuma dam is an carth dam that is. this made up of
impervious materials like literite, granite, and gneiss and migmatite rock materials. It also
comprises of pervious materials like soil or earth to cover the impervious materials on the
left hand side of the embankment. The dam is of two sides. the main dam and the saddled
dam. The embankment of the main dam is 1.3km long with a crest size of 10m and the
height of 135meters. These two dams were constructed to capture the necessary water
S P R

capacity needed for the provision of domestic water to the Federal Capital Territory .

Like any other type of resources development, the Lower Usuma dam project has
both positive and negative impacts. The benefits of any dam should exceed meadverse :
effect of the dam to the environment and the people well-being. However. thlsmnot the e

many countries in Africa . Hence the study of the Lower Usuma

case, most especially 1n | - Hence the Lower Usuma
dam. which is newly constructed dam. This nvestigation 1s on the environment impact of

J di L RN e
the area of about 10km radius. s
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206 Journal of Environmental Science

The following are the objectives of the study.

1- To assess the environmental impact of lower Usuma dam on the adverse and
beneficial impact.

ii- To determine the extent of erosion in the river channel resulting from the dam
construction.

- To determine the occurrence of flooding and amount of land lost after construction
of the dam.

Scope and Limitation o

The research will be looking at the environmental impact of the dam construction within a
radius of 10km around the dam site. The settlements involved are: Pawi. Jigo and Pabara. 1
Information and data collection in relation to the aim was not easy to obtain. Maps were
issued out which cover the dam site after construction. Also various data sets regarding
rainfall. tlemperature and relative humidity were not adequately kept. As it 1s, the record s
were not available for every month. the reason for this is given as inadequate and improper
storage of files. Through it was indicated that the data was stored in a computer. 1t was not
€asy 1o access. A lot of time and money was used to obtain the little Usuma dam, of what
most of the data used were obtained from field observation and measurement.

Significance of the Study
‘Dams generally. are not void of their negative impact most especially to the environment.
This often results in the long term in affecting the dwellers and ecological balance of the
area. Therefore. the study of the environment of physical impact of dam construction may
enlighten the people. government as well as construction engineers of the adverse and
‘consequential effect of dams and impoundment can constitute. Though the benefits of the
_r_'m:;ji_'j'ffiﬁéjﬁ;sh'uction will be highlighted in this study, yet there is need to know of the dangers.
i @1&1 ut-weight the benefits of dam construction. |
~ 1he nver Usuma. which is the major source of water to the dam, within is the Lower
‘Usuma dam. is also the major river, which flows within Abuja. Due to this construction.
various environmental changes have occurred both up and downstream. Now the stream
ﬂmy.isr mg];lated:qausing a r¢duction (compared to times before the dam construction) in
the stream flow. This in effect encourages river channel erosion which is just one of the
various environmental effects of dam construction. |

a=ylis - T i e T
1.6 Description of the Study Area.

T .._r'_-_' e "'#'I'-" L .
H AT . 1 ] +
AIWEL UiSU ¥
¥ n - '. 3 ™ -r k r X N

19

(& meutskate of Bwari area

it the geographical heart land of the et oL federal capital territory.
S il L e ERI An0. Ol the BElighhe T was bounded by

‘ : ,-J:L,-. :I | ::'- _ 11I--I< ;'..i'—_fl_-:.*.. ' !" T. :‘1‘, : 'ql X *qi. L gl R
ek St et j§ B !ﬂﬁﬂtﬁd 1S 0 %h..f clerred to as the

¥ II.
=i,
L

I, 3
i gl 1.

: L pL 2 o ey F Vi . o o R L8
: 317 & 2 ~Y=151 A noavkle o
s l‘—.ﬂlu‘.::; 'r-.'.-.|| iEr ﬁl Il_ -‘;:‘ hi ﬁt:l .' e n};!. bt "r.l I i " :: i i' f |'I' |'i :.,1' [ : I:'- 4 1"'-' o
¥ LI N = o - - P
g AP, o o e A e ey e W Iy nn s -r{; d #".-";*_. &
ristic savanna veeoetation 80 L'} » OF the
r = L | “-I._ - _,I. ..I'. .__t .:- I‘ . I'I., ._..!' '|l .- FI_ i r =l E? _E]¥If' t [2 ¥ f‘h:-’l;. ..r -‘;1 I_'.I_I?.:t"ﬁ. I :!.i-?.r.:; L-F

L.V 11 '—-" L ¥ o N (FL = .|. - ..."'_.-- Wy _.. ¥ .
- X = ) = _'_ _,- -Ir sy, - E ¥ l,_ '_"".i"'_"- - | :{. J":F_E}__L@l;ﬁ *I 1 : A 'I wi th itS
¥ 2 S il-““‘l ! s [ ,!.I 1. .I! : d i 11y e I.".. Ay Il T '-__".1 f .e-‘.'—"_:.ll - -:__. . ght!
' - i i e e 1_:. - ooy ::-.:I . IrI.-|:'-.-| :=:|‘I- {u .','].l':'.'l o = ;'-f'.. el o | g il |;'I." -'-'-.Ih-' : E . |.' '.1 = b vy dts w ! 'I-".‘I :T.. . E". : 1. # A&:‘E'% ' th rl]
2ical zone dominated by forest vegetalio ﬂiﬁ s ‘T'-i\ﬁﬁ’ifa:zz; Saue paliapic. }* . ,,&H A5
DTN Lt 3l ol R St ? 3 M » 1"13—" < A '-"!‘r'-":'-“ 5 e BB L 1% .'n'g h‘kﬁ'ﬁ‘h\@ hl .
4 5 |. - L r.l; [+ e | 1 a & e
s bl B -._._. A

. o e

. B, o ‘._. :.' I i ..|._.:'- B . ’ o I ._i. e “mey eny & -II i ._—-. "l!.,:.___l . T ar| '- ! 5_.‘ -‘__ e ’
1 _':'-: : v v i) Ly H i 1 i &[‘ :" i LFq, -'*-l'-,.‘.rji! .'!:‘tjil"fﬂ'l,dl‘ﬂﬁﬁﬁ“f l;:ar;éﬂ‘_ilt. lH}L{HF: 1 A
- by - 3 i 1 ' | = '_'.'-."' i - Bl S i 5

."-' F i il -" L o 5 g ¥ |k "
S modaderatec Y " and hiols

A |. “-- I."--' KW - ¥ A |
[ '=;:-_." ”1'";'1 1I.::-:-+--._‘F..-' wlid] :illlfl't-":"[.




5. I_,'ﬁ!.; = o
LU LILC D O]

£ i SR
e .-‘ < A
rederal Cq

s I g

CU ]

Scanned by TapScanner




208 Jowrnal of Environmental Science

Data Collection and Methodology

To meet the requirement of the study two basic types ol data source were use
That is primary and secondary data source. o
Primary data- These are data that were obtain by the student directly from the field. Thes
include terrestrial photograph of the study area. ¥
Secondary data- These are data obtain from text books, journals. previous research works
encyclopedia, libraries, magazines and publications. "

Sampling Techniques

A random sampling technique was use in the distribution of the questi0|1t1ai1:e'53
areas n the study areas has an equal and independent chances of been given
questionnaire. These make the task easier. The three areas are: '
1- J1igo village.
2- Pabara village. g,
3- Pawi village. |

Which were areas that were developed or resettled due to the construction of the dam

Questionnaire |

Structured questionnaires were design and distributed randomly to the selecte
areas of study. A fixed responsive technique was used in other (o serve as 4 guide to th
respondents. Options were provided for the respondent to choose from. The questionnaires
prove pertinent and adequate data sourcing method because the technical response requires
were obtained. Because of time limit of the research only 200 questionnaires were
distributed. The questionnaire is structured in other to know the impact of lower Usumag
dam on their communities. The questions were on demography aspect of people. housing
and living situation. water supply and sanitation, the community occurring diseases an

frequent in one or more years e.t.c. See the forms of questionnaire in the appendix of the
project report.

ard

Oral Interview
- The traditional rulers were interviewed in the three surrounding villages unde
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210 Jowrnal of Environmental Science

Dam Channel Flows Downsteam
Landlost

Information regarding the area of landlost to the dam was limited.this information was no
adequately source due to restriction on available information and data.
The lower Usuma construction has undergone a lot of physical changes to achieve thé
present condition of the site. During the construction a total seven burrow pits were dug
for soil samples the construction of road and earth dam. These burruw pits are averagely @
depth of 20m"~ each. The water treament plant,which receives raw water from the
impoundment. is approximately 200m wide and 800m long making on area 16.000m?. The
reservoir area (catchment area) is about 200m-.
Conclusively, the lower Usuma dam covers on area of 25km?> including offices. Schools
and staff quarters. The breakdown is given in the table below.

TABLE : SHOWING LAND AREA LOST BY THE PROJECT

PURPOSE AREA
Borrow pits 410,000 _
Reserviour area 4.400.000
Embankment surface 16,000
Reserved areas, offices and quarters 14,716,000 |
| Treatment plant 160,000 &
| TOYAL 25,016,000 or 25.02km’ B

EStmmgs, Federal Capital Development Authority 2008
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212 Jowrnal of Environmental Science

is not allowed at the dam site. The forest with in the dam site cannot be limdered for any=
reason. Also the dam and reservoir have occupied a zone, which was full of rich |
vegetation. but its use is now restricted to water supply to the inhabitants of the city u
Abuja with other land use activities removed. A section of the land is devoted to resdential
uses for educational and administrative stations of the lower Usuma dam.
.
The Dam and the Displaced People |
There have been complaints by individuals residing near the dam. Thesc people (those that
were resettled from the lower Usuma dam as well as those just settled there) {.:nmp[uined
about the treament thay receive. They were not pleased with their present means OF
lovelihood. It has reduced from rich harvest from farm yield to limited harvest. Also th_
compensation given to this resettled individual ranged from seventy — five Naira (WS,UO;
to one thousand five hundred Naira (#1.500.00) between 1980 — 1986. Some eve_f
complained of not receiving any compensation. i
Despite the proximity to the lower Usuma dam, the quality of water supplied is very poor.
It is dirty in terms of dark brown colouration with a strange abnormal taste. The water IS
supplied by tow mechanically applied borehole. Most inhabitants still return to the dam’
site from where they were evacutated to from where more fertile soil is in aboundance:
This. however is detrimental to the impoundment by increasing the rate of reservors
sedimentation from increased soil erosion.

Living Condition of the People in the Area
In all the respondents totalling 200, were randomly selected in the settlements of the study
area. They were all interview by questionnaires. All of them were male 30% were over
65vears old. 34% 1n 50-64year age group while 37% in 18-49%years. "

Table : Area Distribution

Age Group (Year) % Respondents
19-49 57
50-64 34
65 year and above 50

Table : Family Size

Range Average
No. of Wives -4 2
No. of Male Children I-7 4
No. of Female Children 1-5 3 |
No. of Dependents 0-3 > 1

From the result obtained majority of the people (respondents) are married (89%) and the
family sizes are generally large in the areas. Therefore. this will increase their level of
participation in the achievement of the dam constructed since most of the residents a
farmers.

Table : Level of Education

-
L

-Er ~

Education % Re
| No. Formal Education N iﬁLg.ﬂ_dﬁnts e
| Secondary Education S vl R '
Qur’anic Education R

Primary Education AN N
| Post Secondary Education il R -

i T
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Only about 16% of the respondents claimed to have received loans for farming and about
84% have no access to credit loans. On the issue of microbe good of the co-operatives '.
societies. only about 16% of the respondents claimed to belong to one co-operative society :

or the other.

Table  Problems of Agriculture

PROBLEM OF AGRICULTURE 0 Respondents
Pest 97

Lack of Credit Loans 90

Labour shortage 56

Expensive Farm Inputs 79
Poor/Lack of Roads 4() :
' Late Rain 34
[rregular Rainfall 20
None Availability of Farm Input 45

Discussion
To the dam’s credit, it is located at a hilly terrain far away from the population of people |
an.d_excessive erosion and sitting resulting from dam construction activities are still at
minimum at the dam site. The could be resultant from in depth research and high quality of
and take note of its uniqueness. Other dams have been destructive or ineffective with time
both far and near. For example, in the sin Francis dam in 1982 killed four hundred and fifty
people also due to disaster caused by uncontrolled waters or rivers in 1887 in Hwang — Ho.
China, a dam destroyed and killed nine hundred thousand people (Popoola. 1979).

In nigeria, a project was embarked upon on the construction of a dam in Ferderal
Capital Territory. This dam., called Jabi dam was later rendered ineffective. This only says
a lot about research activities that were undertaken before the construction: of the lawer -y
Usuma dam. The forest or trees around including the vegetation cover helppfgveng‘ihle;_ "

_-I“_|_-'T- .

rapid reosion cover in the river channel and inpoundment. They iflteltGEﬁI_-';'fhéiéééH'ﬁh’%ﬁ’?' i
1S generated. s #%‘:; Hat e
A lot of land has been lost and land use has Changedfmm cattle ﬁfﬁgi@%ﬁ?r”
production and fishing to fishing alone. new uses for the dam site reserved areas feservoir,
staff quarters and offices have emerged B
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:JLLII‘ICIH;’ can also be generated through the devel@ P
mproved infrastructural tacility and increase in ¢ Um ICNt
Reereation and Beautification: The creation Of f e da m aL""'-

environment and brings several improvements in thE star Jard of living ¢
people. _

I i x
A&

Lourist Centre: The creation of the dam can also Pfﬂ‘ﬁ le ml- - tourist site where
people will be visiting on excursions.

Economm Beneﬁts' These mc]ude Lax beneﬁts to L@ca’l“' 1 NCIDLICA

10.

The Adverse Impact of the Dam

The potential environmental risk and problems that are assocmted‘*'-_‘;.'_"_.-"_._-._._"' )
following: T |
1. Land: The development or creation of the dam has 1nun§a d arm» 2ood 11‘*» are
causes people to be displaced. Both these factors leas to loss h‘p roductivity of land anc
personal hardship faced by the people. ‘-T._ Sl
2. Soil Texture and Structure: The construction actlvrtt { ai;jr ai
the soil and movement of heavy machineries during construction had a very ady
on the soil. This resulted in compaction of the soil and red ction ff‘ﬁ?‘_i_' the por
permeablhty of the soil and making it difficult for water to Q“lwf [©
interior. Soils in such area may be unsuitable for crop ﬂg oduction :
ponders useless. e T
3 Removal of Top Soil: This effect lowers the quah - of w during
phase. large area of land will be cleared and the fertlle '{iﬂ}m; soil e th
.‘»rem@ved leaving the infertile bedrock exposed. ThlS iﬂhﬁ} becomes as 1
; :;;i'f"'_-‘done in the area. Bl
a4 Dislodgement of People: The crcauen’-’"e ~=
bscntl it has caused people dlsplacement durm the clea
Wlld life: The ﬁlhng Gf a reservmrfma (jui v maitl a_"w | ar
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cte. which were almost non existent before people in the surrounding
i which the people of the area have from the dam in term
water, recreational center ete.

arca also the benefit
s of fishing. domestic use of the

Conclusion

This very research is on the impact of the Lower Usuma Dam on its immediat’j
cnvironment and neighboring settlements. This research has attempted to reveal the
adverse effect of the construction of the lower Usuma Dam in terms of deforestation an d
river channel erosion. This research has discussed the various amount of land lost to the
construction of the dam. the resettlement scheme as well as the flood control measurers

undertaken at the Lower Usuma dam. This however. could not alter the fact that any dam
construction at all is a detriment to the environment.

T'he study findings may be summarized as follows:-

a. There has been a reduction in the river channel width connected to the Lower
Usuma dam.
b.

‘ 4
There has been occurrence of flooding seasonally. 3
Ci

T'he ecological niche of the area as wel] as the microclimate has been altered :d_:uq’j_‘t@;
deforestation and the impoundment.

{18

1 L
-l
D, |

Recommendation ol
Base on the study. the following recommendations were made:

L. Any application for the construction of any project must be accompanied k ﬁ?

environmental statement. which represents a summary o the en‘iﬂi‘m tal
inventory and finding of the environmental assessment. s o
Dam should be designed for the flood control so as to mitigate peopl
properties. | e
Government agencies/authorities should step up actions and leg foRSIon
people from polluting environment such pollution include water disposal chomic
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sal chemical
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disposal and oil spillage. The long term 'effect"’:"le_l,ligﬁﬁifét. ofitheranal
of water and damage aquatic life. AT '-

4. The high potential of pesticides to pollute water in (he
~ consequent threat () &Himalsand aquatmhfé f ?@“@ﬁf ﬁﬁlﬁwu‘h‘ H .'
~ lrrigation development in the area. TS O planning
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10. [ all the aboye Mentioned

water quality and Mmore
and also. there wi

suggestions are followed properly. there will be good
water supply for domestic purpose and irrigation practices

l) o 1 * . 1 1 |
- HMProvement on the health status of the inhabitants.

1 1. [t 1S recommended (1. .
1ended that as ap indicator for any change in the quality of the

environment. freane e ty |
impacts on the l_f'ql.“"m monttoring should be carried out or timely detection of
Rc*_;mrch i11311(:luwlr0‘1111611t due to the dam construction.
Py - C " o NG : o ¢ - . |
ttute concerned with river basin development projects should study

and put = _
hroiu!cl LTSS quality and standard of Lower Usuma dam for future

: e R R T i > 2 ! : - 11
| I'he issue of flood contro] i« very secure at lower Usuma dam but more accurate

announcements and enlightenment should be given about the discharges from the
dam. This will greatly prevent future occurrences of death through drowning due to
these flood control discharges.

14 In terms of data collection, data or information is not easily retricvable as was
noticed during this research. More computers for quick retrievable storage of
information should be used to render faster services in the future: this should be
located at the lower Usuma dam and the Water Board Agency.
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