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ABSTRACT: A 10-mmm sveniory of suint waste in Calabor City, Cross River 5000 of PEari sl vt 1)
domestic wastes constituted the largest sovee ol solid waste prodyeed P81 Mamneined boivefy ) Tollessn o Yy
commercial waste (102 thousamd leasfyear). v housclwold of domce=tic v asies comymies oo o goamie ater s ae
reclinpt/soll steme, legumcs, chally, plastics, pracses efc and i pavic swalier such ac hid on plasses, raetal sios and
scraps, somerg thers The onpante waskes Gy bibepy akables) shers o) the biphe=1 e cwnience m Calabos el
(Mnyne Avenuc/Alakpa, 76.5% ml Fkpn Al RS 7% vespectively) while the fowest ingwicms wiak nhiamed w
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Cnlnhar Nowtly (It Fkpo, 13.0%)
seanon thae the wol season
developed and wvd os 3 pollutins wude s

The ANt of domesthe wastes chanped witle seisiis, bisioge Bigter i e iy
A clussifiention scheme, she NOA oo deguadalileMindepad ey mtia Tive hees
Harrd e Mhese antiong, the Culaliar Comtonl (18 hau) was avapnnd a

potenbally inpacied ares (NEVIID < 115) while the saubwn b were ks imgacted (HTANY - ) 0y <N N, e

The production of wasle is an inevilable congequen
of creation, recreation and reproduction procs -« -
Wastes can be gencrated by matieal phenomena awh
as wind erosion (whirlwind), precipitation, voklame
cimptions, fuoding  of river  banks, atmospheric
fallouts, among others and by human activitics
including domestic, commercial (business shops,
supermarkets, etc), industiial  amed  aprienhusal
mactices (ACS 1269, Eipper 1970, Moncrief 10920) .
The magnitwde of waste genciated  fram  lwoan
activilics alone may exceed 18,000 tons per year fon
a developing city (Hlabitst 1989, Onibakun 19%9).

Sulid wastes are generated during every procies of
production by houscholds  amd  ibastrial
cstablishients.  Envisomnental perturbation aising
from solil waste have been a pereminl problem even
for the developed coumtries of United State amd
Vuwope, For example, Clans and atasikun (1976)
reported that United States alone peoduced nuwe than
210 milion tons of solid waste amually. A
breakdnwn showed that the wihan wastes (ineligling
domestic wastes) constituted anly 7% while 9135
origimaled from mining and agricultural aclivitics.
The 7% from wban wastes still poscd a preat
disposal problem hecnuse of scarcity of nvailable
dump sites in highly developed arens. Tn n similar
sludy, Adeniji et al | (1996) abserved that kaipe
mban arcas of Ibadan arc charncterised by hipher
population  and  hipher  degradation . of  the
civitonment.  In other waords, (e ameunt amld
cancenttations  of  domestic  wastes  penerated
increased  with wibapisation aml e luper the
houschold, the larger was the gquantity ol waste
penceraled,
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Fig. 1 Map of Calabar city showing the dilference
monioring locations, A - Al Awea,,

N~ Mbukpa Arca, € - Flpo Abas/Aayme Avene
Arca., 1) - Calabaw Munscipality . - State Honsiog
Patate,, F - Féglm;ll Hewsing Estate, €5 <Ikot Flpn
Arca.

Calahar I8 a coastal town in Cross River Stiale,
Nigeria lncatod on Latitide 47 50" and S5 00" N ol
longitde 8% 15%aml X* S0°E (Fig. 11 1t is aboul one
quatter the size of Madan, the st city in Wesl
Africa. 1t has a total popuiation of aleat 0.3 nalt o
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accarding 1o the 1991 National consus ey
(320,800 counts),  The city is prinmnily a civil.
seavice fown with very few viabhle imhistiies in
opcration. For ellective awntonings, the oty was
divided into 3 zones: the nothern zone conyising
of Jkot ltkpo (11km ) amd Federal Housing
vonununitics, the Central zone comprising: the State
Housing Istale/ 1l Oua, Mayne Avene/ Alakpa
and Ekpo Abasi conmmmitics while the southenn
zone ennsist of Anantigha aud Mbukpa communities,
The inhabitants of Calabar Cential me  mainly
prlusinahsis, top Goverenl pessonel a2l
husinessien whereas the notthern and southern arcas
me prneeily ocenpicd by Tow mcemne werkers,
pesesant Lansess aml lishenen.

This  report therefore highlights the basic
componentis  of domestic  or  honschold
wasles  generated in Calabar, the Gelors
associated  with waste dispersal, disposal
and  disappearance amd also  predicts  the
pollution status ol the environment based on
the propuoscd ND/1D (non-
degradable/biodegradable) ratio.

MATERIALS AND METITODS:

Twenty houses were selected as sampling points per
sesidhential asca mwd the anxmnt of doaestic wasies
detcimmed by micaswing “sofed o™ waste in o

TARLY I

sack suspemeded onoa pallenlaanp spring balanee
{precision 1 D1 k) The amonnt ol waste was
expressed as o peromonth. Wasies weie colleehnd
e ol e Kept Ty con v loneweluold on sl
Market wastes were colleeted and pvismed at the
dump site as ench cainrier o1 depositn cnme wilh e
whwel-bammow or baskel of wastes for dispesal. e
quantity of wasies measwmed vanied  with location,
The “sortimg ont™ mcthnd wvalved spacadmyg 1w
unknown guantity of tefuse on a clean polythene
sheet (10 w’) sl separating the components o 5
promps: plasses desipnated as gl plastics (ph), fod
pechogs (Ip) metal sconps and ting (o) amd tash
papers (Ip). el Conpronent was st i bl
separately amnd reconded. The total quaniiy of wasics
per location/month was obtained as the sum of the

~five individual componcnis, Tlic monitoring excreise

was canticd out weekly lor 10 months (febouny o
november  1994) In s aesidential iens
especially  state housig estate and pats of usyne
avenue  commmmitics  wiwrg  refuse  cans were
cvacimted by vty scavengers (couttesy ol calalae
numicipal government), wasle  quantilivalion was
done o day pioor 1o evacmtion,  Tlwse seivices

although very usefiul were sather inepulin and ot

dependable despite the payment of refuse tavifl and
levies by the individhial honsehold,

RESULTS AND DISCUSSION:
Analyxis of mnjor pollutimis m Calalun city dwing
thic shwdy pave about ST thonsamd lons pee vear as
the total anmwmnt of solid wastes produced (Fable 1),

Najor Somees of Waste in Calalse Cuy (Feh, - Nov., 1990)

ESTIMATED
TYI'E OF SOLID WASTE THOUSAND TONS/YEAR “e ABUNDANCE
Commcrcial wasie 2 126
Domestic waste sui < 688
* Iocdusteial waste VRS 120
Autornbile scaapstundy winle 6.0 744
* Air-bomne particulnies 20 246

Company aud Flour Mills Conyemy,

domiestic wasie or reluse constituted 65.5% of the
tofal estinnted solid wastes,  comnmwreial wastes
includhigy shop refise, nurkel wastes, shieet litters,
vie gave 12.6% ol estimates of unlushial wasles
such as coment waste amd saw st fiom tmber
works aml spilling from transportation ol marhle
chips pave about 12.1%. the lenst contribulion came
B aie borne particonbate ovigimiting hom clmneys,
foeest Nees aexd incincrator, 2.46%.  tlwe Gact that
industrinl wastc contribulc a very small amount of
98 thowsavd tong/yens to the totiad tmount of

o‘,

Inwbustrial and An-borne pivticelate estinates were obzined liom prodoaction quots o Caileenien, Calalar Wood

sulid waste quantilied, is a reflection of the
low level of industeinl activity in the city,

The levels of  sobid waste Tiome domestie somees
pracheed by houschobls fim the tluee zones m
Calabar aml  their cotrespoling ND/AWD satios e
presemted in Table 2 while Table 3 shows the
classifiention  scheme  Goroa pestentially nngietedd
covitonnenl wherever e available  metheds o
solid waste desposal were it stisctly adbered 1o,
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vels of domestic wastes in Calabar and environs.
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\SSIFICATION SCHEME FOR A POTENTIALLY IMPACTED ENVIRONMENT DASIED ON ND/GHD
P10 AND APPLICATION FOIR ASSESSIMNG TTHE TOLLTTION STATUS OF CAT AIAR RESIDENTIAL
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Deprce of Pollution
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Ilesﬂin:i;tixtl Aren

Na impacl
Shightly impacled
Muaelciately impncted

Meavily impacted

kot kpo, Anantigha aml.l'\m:lt]m

Frdeod Honsing: BEstate

Stte Hausing, BEstale
Mayne Avcinie
Ekpir Abnsi

ratia as an index of solid wastc
as proposed is bascd on the fact
> pollutants where the assimilative
nvironment for scll pwification
. hthe quantity of waste deposited.
wasle are persistent and esistant
il degradation while BDs
mnderngo decomposition within 3 -
¢ to enviranmenlial factors such as:
nisms ctc. During the process of
sncratcs nbhnnxious and unpleasant
ironment since they arc mostly of
atch eelours miay linger for scyveral
stes are  nol quickly evacualed,
ual environmental polluters arc the
stes and their values are usced as the
1w proposcd ND/BD rtio.  In order
e of pollution can be determined
ture and abundance of 1311 wasles
I houschold.
1131} ratio, Calabar City has been
less  impacied or no impact,
acted and heavily impacted arcas.

23X

When ND/ID > 1S,

it shows a less or shightly
mmpacted  environmoent

whetre theie s o suplus o

abundance of non-degradable wasie ovee
biodepradahle matter. Ellcenve  solud  wasee
manapgement in these areas al jmplemented v

reduce envitonmental confamination camsien] by wasie
cspecially the B3Ds o o minimun, When NI/RD -
1.5, 1 oscellects o potentially impaciod cnvironienl

This is eategorised as maderadely impacted, NIRRT Y
= 0.5 - LA and heavily impacted e, NDARD -

0.5 (Table 3).  ‘I'he depuce of anpact 1cduces when
the wastes are evacuntedd ot Taonbds g eapidly due o
nepligence on the part of waste collectars 1o evacuaic
waste promplly.

The denscly populated areas panticualan by the sulnnbs

conmrising Tkot  Ekpo, Anudipgha and Mbubpa
vommminnitics  showed  ao conbtanmation haveng
NIUINY values al® 6.7, 2.4 and 27 especlively.

Fedem! Housing hadd o value off 122
modomntely  contaiminated  cnvivosmuenl  while  the
wiban cenfrcs, Calabar entinl (MMayne
Avenue/Aakpa, BEkpo Abaci amd State Housing/1 iy

depiacting: o
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X A, 17 F

Qua meas) with espective N values o 0.8,
0.2 aml 04 e polcntally  heavily contaminated

envitannmnls,

An analysis ol the stiuctme and compasition ol

domestic  wastes monitmed  tevealed that, Tw @
F1* - I’ > e

-~
-

honschold of §, wiste genciated consist ol sofl stems
amd peelings  (ominly  of  cubobydiate  onigin,
plastics, broken glasses, nctal sciaps, cayy tins ad
nash papers, . Vhe distiibution of the separated
vompuonents showed the Tollowing sequence:

Gl. > MS

Wasles genernted from eartbohydrate somces such as solt pumpkin/water-leal stems, cassava, yam andl
cocoyam peelings (K1) showed the highest abundanee (75%0) and the Teast abundant waste came from emnply ting

and discanded scrap metals (0.5%) (Fip. 2).

e

Figure 2 lewvels of
waste in Calabar City, Nigeria,

Both the ND and 131 wastes can be a resowce when
they are converted nto other useful forms cither by
honsehalils or industiy. For instance, wastes such as
cpty Cang and subibers ae converted and used T
the storage of food stull like tice, parri, couking mil
cle and kerosine. ‘The ND items such as aluminium
cans can also he sold in exchanpe for money to loeal
scavenpers,  On the other hand,  mamitactining,
industiaes  can poachase  scap amclals o Twoken
ghsses as vaw materials aml bansform them into
alloys (metal mixtures) and gliss wares iespectively.
praphieal analysis of the amount of waste monitored
showeed variation wath seasons (hye. V).

g, the dry season (nav < nreh), hipher ipantity
of waste were evident especinlly i the moaths ol
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Different Components of

Febmary ad march,  this period is charaelerised by
low rainfall and the natmal  apents of  waste
dispersion  and  degrdation  principally  wales
{meeipitation or swiface drainage) me searee (except
dew) and insufficient 1o facilitate  the  capid
disappearance of waste. in the wet scason (April -
Sept.), mpid disappearance of waste is cnhanced by
mateal fctors such ag Mood and storm water and
houschokds deposil or dischange then wiste diectly
mio patters awd diminape channels which convey
siich waste into nearhy receiving, walers, somelines,
these malerials arc litiered on steeets and highways

hindering,  the fice flow  of  tmallic. ditect
CGinthropopenie)  and  indireet  (natweal  apewis)

disprersal o wastes during, the wel season
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Fip. ). Tomporal vanation of Domestic waste with moathly rainfall.(rinfall data were abtamned fron e Geg
Depantment, Univessity of € “nlabar, Calabar

Fixplain

the low level of solid waste guantificd  when
compared 1o the amount of waste naller in e dhy
season,  Thus, precipilation s a najo
conttolling,  the  level ol available  wasie
developing naopical cily as calabar,

foctn
i a
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Mesemly, domestic wastes that sue not discaded o
disposed ol through the above processes ate dungwed
at o umanthoriscd  dligposal  sites o incinerated.
Ocenpants of Calabar Centonl are at the moment, the
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only beneficiaries of the scanty scrvices of municipal
scavenpers.  With increase in population presswie
due to rural-urban migration for white collar jubs, the
problem of solid waste management becomes more
camplicated for the constal city. Sccomdly, when the

proposcd Export Processing Zone (EPZ)  is fully
opcrational,  additional  load  from  industrial

production shall contribute to the problem of solid
wastc management in the city.

There is the need for intensificd  envitonnmental
awarencss campaigns by the siatc  and  local
government autheritics in educating the citizemy on
the modern methods of solid waste managemcent.
The obscrved difference with regards to solid waslc
management between the suburbs and the Calabar
urban is attributed lo Jaxity and incfficiency on the
part of the municipal wastes carricrs responsible for
evacuating waste. On (he other hand, while the
uwrban dwecllers appreciate  the  usclulness  of
deposiling wastes into sacks or drums and by
implication, thc uscfulness of scavengers, the
majority of the suburb inhabilanis are not well
informed of the dangers of discharging waste
indiscriminately. A cross section of the suburb
dwellers, when interviewed, maintained that the
Governmient should provide them with refusc cans
and collect the waste as they wanl, since they cannol
afford such additional expenditure with their meagre
carnings. Preiently, the technological approach
wherchy  biodepravdable  waste  (BD)  can bhe
transformed  into uscful forms such ns oganic
manure and sokl (o farmers, lo give a boost (o
agriculwure is lacking.

Domestic wasie in ils various forms conslilulc a
health hazard amd a threal to a sustainable
environment.  While the non-degradable  wastc
should be sorted out and rccycled, the biodepradable
waste can be transformed into organic mamure for
aqua-culture and agricultural purposcs.

This study has shown that Calabar Central (wban) is
potcitially a polluted zonc aml so wasics should be
evacuated promptly and as when due. Government
functionaries shoukl play a major role in the
evacuation of wasles from the cnvironmenl
Secondly, Government should make it a legitimate
duty to cncourage NGO’s and privale scavengers lo
patticipatc in solid wastc management hy praviding
inccntives for refuse collection, Finally, the
pollution status of a particular scttlement can be
evaluated and asscssed when the rmalio of non-
degradable and biodegradable wastes have been
computed and known, fluman activities alone
coniributed more than 80% of solid wastes found in
the cnvironment. Thus, an efficient tanagesment
scheme for the disposal of wasle can be cnsurcd

25

through a functional approach snch as sotting ool and
weeyeling of wastes which is presently nol available.
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