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Abstract:

The paper evaluates the magnitude of the challeagssciated with Environmental Education and
Sanitation in the urban centres of Kano regionggndy Kano and Jigawa states). Kano metropolisniizdta,
Gwarzo, Bichi, Rano, and Wudil are government recoegd urban centres in Kano state. While in Jigatate
are Hadejia, Gumel, Kazaure, Birnin Kudu, and Dufge method used include: FGD. In-depth Interviews
Case Study Inventory, and Direct field measuremtit the aid of Noise Level Metre, Ambient Air Qiigl
Analyser, and GPS. The result shows that EnviromaheBducation and Sanitation are well conceived but
arbitrarily operated with little or no strong attaeent to ethical tie; which would not only negatestainable
urban development but also hamper adequate implatiem of environmental management processes in the
region. It is therefore, recommended that both Kand Jigawa States should develop the necessdly ahd
expertise to address environmental challengesfcmters attitudes, motivations, and commitments; lamprove
refuse collection system and promote private squdicipation; among others.
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1. Introduction

Urban centre as a mega state of human ecologyse alspotlight of his endeavor, culture, and
creativity. It is a reflection of human vitality dropportunities, and symbol of social and econopnagyress.
Public amenities, health and welfare services,ea@n, employment, and education, are inborn featof
urban setting. It is indeed the epicentre of dgwalent and economic growth. In spite of all thesenemic and
social opportunities and attractions that cleartgerlie the demographic trends, the problems armdiesiges
inherent in urban centres are self-evident. Sqmiablems such as poverty, social dislocation, hessgless,
social inequality, and crime are prominent. Thetdaies of urban centres, especially in the devetpations,
are not realized due to largely poor environmentahagement, destructive and unregulated commeanil
industrial practices, rampant production and diaposwaste, inadequate public planning, and afaibf urban
actors to work together to address problems irirét spcommunity and unity of purpose (Takashiaét 1999).

Similarly, in the Nigerian urban centres, the irdr@radverse environmental consequences are pressure
on natural resources and environmental pollutionaddition, the urban populace exerts enormous désya
often unmet, for the provision of clean water, se&ge systems, waste management, housing, andcgafabde
transportation. According to WRI (1997) about 22illion urban dwellers in the developing countriesv no
access to clean drinking water; more than 420 onildlo not have access to the simplest latrinesydsat one
and two thirds of the solid waste generated iscotiected; and more than 1.1 billion people livauiban areas
where air pollution exceeds safe levels.

These problems, therefore, represent enormousedggié with severe repercussion on human survival.
The aim of this paper is to evaluate the magnitofdhe challenges associated with EnvironmentalcBtion
and Sanitation in the urban centres of Kano redjmesently Kano and Jigawa states). Kano metrapolis
Dambatta, Gwarzo, Bichi, Rano, and Wudil are gorent recognized urban centres in Kano state. While
Jigawa state are Hadejia, Gumel, Kazaure, BirnidiKand Dutse.

2. Urban M or phology

Urban development in Kano region dates back tol@fecentaury with Kano as the most urbanized
settlement in the region followed by Biram (Hadpjind Rano. Later in the %entaury; after the Jihad of
Usman Dan Fodio, towns such as Dambatta, KazanceGamel became more prominent. The legacy brought
about by the colonial conquest and post indeperastimulated the growth of the rest of the urbamires in
the region; Bichi, Gwarzo, Wudil, Birnin-Kudu, amiitse.

The common feature of these urban centres is liegtdre nucleated with compact dwellings and have
poor accessibility as one move into the core aditieal settlement. About 60% of the inhabitanses pit
latrines and discharge domestic effluents througtwark of open gutters that mostly terminates atdso
streams, or main drains. Also the urban grain;estgattern, plots, and building patterns are disitiely
different between the old or traditional city artk tmodern settlement. The streets pattern in Huditimnal
settlement are generally, not well connected, mariro width (less than 3 metres), and aligned inigzag
manner, while plots sizes are progressively smadl b fragmentation; rooms and building structaesmostly
sub-standard. In contrast, in the modern settitrgets and plots are well planned and buildingcstme and
pattern generally conform to planning regulations.
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3. Land Area and Population Size
Excluding some parts of Katsina State, Kano regiovers a total land area of about 45,792.5kuith
a population density of about 300 persons per sokilometer. Out of this figure about 14.6% is urlb@nd with
a gross population density of about 2,317.3 pef.Kfano metropolis is the densest, with a populatiensity
of 19,200 per Krifollowed by Hadejia with about 3,101 per Kamd Wudil with about 491 per KmDutse and
Birnin-Kudu are the least with about 215 and 196pbe per square kilometer respectively (See Taple 1
Table 1: Distribution of Urban Land and PopulatiniKano Region

Location Land Area ki *Pop. Size Pop. Density Ranking
Bichi 640.9 277,099 432.39 6
Birnin Kudu 1648 313,373 190.15 11
Dambatta 767.5 207,968 270.98 8
Dutse 1147.2 246,143 214.55 10
Gumel 234.7 107,161 456.58 4
Gwarzo 410.6 183,987 448.15 5
Hadejia 34.1 105,628 3,100.96 2
Kano Metro 499 2,828,861 19,200.00 1
Kazaure 387 161494 417.27 7
Rano 520 145,439 268.29 9
Wudil 377.6 185,189 490.49 3
Total 6666.6 4,762,342 2317.3

Regional 45792.5 13,732,331 299.9

Source: Census, 2006
* Population at Local Govt. Level

With high population figure and compacted dwellinbat characterized urban centres in the region,
there is no doubt that convenience and healthysafet critical issues. For, the huge populatioe siwariably
entails huge amount of waste generation, whilectireesponding compact dwellings signifies littlenar space
for waste which further depicts compromising wittneenience and health safety. This in deed is theah
scenario of most urban centres in the region itiqudar and Nigeria in general. In the traditionalold city of
Kano, for example, people live side by side witheof waste, as the traditional dumping sitesongér exist.

A study by Maigari (2012) revealed that about 58%he people living in the Kano traditional cityear do not
take responsibility of the waste they generaterdfoee stagnant ponds are now used as the alteerduimping
sites; majority of which have titles attached witthus, access to dump waste is either through gsiom from
the title owner or payment of some stipulated {&=e Maigari, 2006).

4. Environmental Education

This involves the efforts of the state governmeéntthe region to educate the general public anéroth
audiences on how natural environments function padijcularly, how human beings can manage thdiatier
and _ecosystems in orderltee sustainablyWith respect to urban environmental sanitatibe, governments of
both Kano and Jigawa states are doing a lot indesfrenlightenment and action with considerable @amhof
successes. In Kano and Jigawa states, governmache® out the public in its designated urban ceritre
particular and the local government areas in thtestin general, through community health workgesierally
known asDuba-gari and other activities of the states ministries ofimnment such as media coverage and
jingles and monthly environmental sanitation.

Community health workers in both Kano and Jigavedest dispense environmental education through
house to house inspection, rodent and insect doptogramme, and checking the safety of water, faodi
supplies. Although these centred on preventionuofidn disease, injury, and disability but to a gesdént help
in protecting people from environmental health hdgapromoting behaviors that lead to good physéral
mental health; and educates the public about heathenvironment. An in-depth study with the Kariat&
Coordinator Environmental Healtlsgfkin Tsafta) revealed that through numerous educational progras the
level of people’s knowledge and awareness on enmiemt and associated challenges, in the identifibén
areas in particular, has greatly increased.

However, what is lacking is the capacity to devetbp necessary skills and expertise to address
environmental challenges, and fosters attitudegivatoons, and commitments to make informed deossiand
take responsible action, which according to UNESTIlljsi Declaration, (1978) are the goals of Eovimental
Education. Currently, in the entire region (Kana aigawa States) there are only 3,528 Environméit¢alth
Workers with an average of 47.7 per Local Goverrtraed in particular 90.1 per urban centre in thpae (See
Table 2). Given a population of 4,762,342, urbantres in Kano region have a ratio of one Environtalen
Health Worker to 2,908.5 people to carter for. Tdhies not only entail the level of inadequacy bsib &how
case the extent and depth of Environmental Edutatidhe region in general. Less than 45% of thepfeein
the region as a whole and about 52% of the populaif urban centres in the region have adequatelkdge
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and information about how natural environments fiomcand, particularly, how human beings can manbhga
behavior and ecosystems in ordefive sustainably

Table 2: Distribution of Environmental Health Workén Urban Centres of Kano Region

Location EHO EHT EHA FDH S. Insp H. Att Others Tlota
Bichi 37 3 65 1 5 10 121
Dala 25 1 31 57
Dambatta 19 13 32
Fagge 32 30 34 94 190
Gwale 6 60 55 121
Gwarzo 40 9 22 71
Kumbotso 27 3 37 11 28 106
Municipal 48 32 13 86 179
Nasarawa 21 2 41 46 110
Rano 18 11 16 45
Tarauni 4 25 44 20 232 325
Ungogo 48 23 91
Sub-Total 360 98 449 79 157 58 362 1583
State Total 1046 162 998 115 338 231 344 3,234
Birnin-Kudu 2 3 3 8
Dutse 4 1 3 1 2 1 12
Gumel 1 2 3 1 2 9
Hadejia 6 1 3 2 3 15
Kazaure 3 2 1 2 2 10
Sub-Total 16 2 13 2 10 7 4 54
State Total 294
Regional Urban 376 100 462 81 167 65 366 1637
Source: Field Work, 2013

5. Sanitation

The word 'sanitation’ refers to the maintenandeygienic conditions, through services such as ggba
collection and wastewater disposal. According ®Whorld Health OrganizatignSanitation generally refers to
the provision of facilities and services for théesdisposal of human urine and feces. Inadequaii¢atian is a
major cause of disease world-wide and improvingtaton is known to have a significant beneficiapact on
health both in households and across communitiesvé&sely, Environmental sanitation refers to toetml of
environmental factors that form links in diseasgnsmission Subsets of this category are: i) solid waste
management, ii) water andastewatertreatment, iii)industrial wastetreatment, iv) noise control, and v)
pollution control.

In Kano region, Environmental sanitation is handigdthe state governments through Environmental
Protection Agency and/or Sanitation Board with Miny of Environment as a regulatory body. In Katate,
refuse and sanitation affairs are handled by tHedReManagement and Sanitation Board (REMASAB) evhil
Jigawa state by the Jigawa State EnvironmentaleBtion Agency (JISEPA). Operational activities béde
organizations entails that, they concentrate mainlyolid waste management to the detriment obther four
subsets of environmental sanitation. In all theauarlrentres in the region waste water flows evergrah
untreated either by individuals or government wiglen gutters as sewerage. The conventional sewsyatgm;
usually centralized and under-ground, as obtaineflbiuja and some other parts of the country isimatse in
the whole region. So also industrial waste andraspecial wastes such as hospital waste are udtiajppsed
untreated. In January, #@014, four people were reported dead for inhalintgeated tannery sludge in Sharada
Industrial area in Kano metropolis. Moreover, tteneept of, and facilities for toxic or hazardousstea
management are either not adheres or not put aepla

In both Kano and Jigawa states there are no spemifigramme for noise and pollution control. These
to say the least make generally urban centreseimeion noisy and sustain several forms of pa@iutiTable 3
shows the mean and cumulative mean distributiaroefe level in Kano Metropolis.
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Table 3: Mean Distribution of Noise Level in Kano M etropolis: 2009 - 2010

Location Year | Noise Level dB| Remark
Area GPS Mean| C.
Mean
Gyadigyadi lat.11°58"069'to 11°58"092'N and Log8082"996’ to | 2009 | 37.8 43.2 High
008°33"014'E
New Road Sabon Gari lat.12°01"105" to 12°01"084'M &og. 008°31"985’| 2009 | 29.1 28.9 Moderate

to 008°32"004’'E
Gandun-Albasa New lat. 11°58"735" to 11°58"764'N and Log. 008°31"7092009 | 19.0 23.0 Low
layout to 008°31"730'E
New Airport road lat. 12°01'404" to 12°01'455"N @rLog. 008°30'954”| 2009 | 42.3 447 High
to 008°30'984"E
Sani Abacha Way - lat. 12°00'690" to 12°00'714”N and Log. 008°32'55(0"2010 | 45.7 46.9 High
Sabon Gari to 008°32'581"E
Tudu-Yola/ Kansakali lat. 11°59'928" to 11°59'965”"N and Log. 008°29'042"2010 | 64.01| 65.28 | Risky
Ward to 008°29'098"E

Gaida Panshekara road lat. 11°56'243" to 11°56'R78hd Log. 008°28°'310 2010 | 47.9 50.1 High
to 008°28'332"E
Kumbotso Town lat. 11°53'266" to 11°53'309"N andd-d08°30'472"| 2010 | 46.8 55.2 High

to 008°30'511"E
Eastern By-pass roadlat. 11°55"146’ to 11°55"581'N and Log. 008°33"5642010| 37.8 43.2 High
(Naibawa) to 008°33"588'E
Rijiyar Lemo lat. 12°02’835" to 12°02'874"N and Lo§08°28'806”" | 2010 | 64.41| 65.87 Risky
to 008°28'841"E
Source: Fieldwork, 2009 — 2010

Table 3, clearly shows in most of the various lmat of Kano metropolis, the noise level is close t
the maximum and in some cases above the thresh6BH®& during the daytime. In particular, based3@®rman
DIN standard 18005, noise levels in residentiaharghould not exceed 40dB(A) at night and 50dB(@)nd
the daytime. Sleep disturbances on account of ramiseunlikely where the average level is below 339B
Thus, on this account Germany's Technical Inswastion Noise Abatement (TA-Larm) recommended 35¢B(A
value for residential areas with respect to indaistnoise. With this background, therefore healtfety
condition with respect to noise pollution in Kanetmopolis is not ensured. People are bound to feetafl with
noise related health hazards such as demonstrasitahand physical reactions, damage to hearimglrance
of acoustic communication, activation of the centiad vegetative nervous systems, and impairment of
performance. Others are increased blood pressuréh@art beating rate, muscular and stomach coitnsct
indigestion, and stoppage of the flow of saliva gadtric juices (IEA, 1994).

Another disturbing issue, especially in Kano medis, is air pollution due to indiscriminate bumgi
of old tires, waste lubrication oil and refuse. §boupled with huge volume of exhorts produceduigmobiles
and industries make ambient air quality very lovineTlevel of carbon-dioxide in the metropolis harbe
increasing considerably compared to the other udeatres and the countryside in the region. Andptd study
conducted in three major refuse burning sites indKmetropolis revealed that an average of 862 imdd tre
burned weekly in an effort to get pieces of mesaid wires for reuse (on average a tyre yields ab8.& metric
tones of C@). This to say the least could have a serious leffact as well as significant regional impact, as
about 4.13 million metric tones could be injectadwlly into the atmosphere.

Moreover, a considerable amount of carbon monof@i@), Ch, nobelium (N8), NH3, sulfur-oxide
(SG,) and hydrogen-sulfide (#$) were recorded in all the industrial areas in &ametropolis in particular.
Although, all these gases are within the threshelels, but in terms of environmental quality asemingly
indicating little prospect, most especially, @hd NG as the respective quality levels are low. Tabfe#drays
some of the observed findings.

Table 4: Mean Level of some Toxic Gasesin the Kano Industrial Areas

Parametres Actual (M ean) Standard Limit Quality Score Remark

Carbon monoxide (CO) 4.05 ug/m 11.4 ug/m High Within Limit
Cl, 6.08 ug/m 10.00 ug/m Very Low Within Limit
Hydrogen sulfide (5B) 38.20 ug/m 100 ug/m High Within Limit
NH, 70.12 ug/m 600 ug/m Very High Within Limit
NO? 205.23 ug/m 500 ug/m Low Within Limit
Sulfur oxide (SQ) 140.02 ug/m 830 ug/m Very High Within Limit
Suspended particulate matter 182 ug/m 250 ug/m Low Within Limit

Source: Fieldwork, 2012/2013
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5.1 Waste Generation

Solid waste in the urban centres of Kano regiogeiserated from some or all of these four sources:
Domestic activities; Commercial; Institutional; ahetustrial activities. The volume of waste genedafrom
each of these sources varies from one urban cenameother in the region. With exception of Kanatnmgolis,
majority of the waste generated in the rest of mrisantres in the region is derived from domestid an
commercial activities then followed by Institutidnactivities. While in Kano metropolis industrieseathe
dominant sources followed by domestic activitiesmmercial and institutional activities. Based orioval
average of 0.115Kg (3 pounds) of waste generat@ninmividual per day, about 547,669.33Kg (547.%rime
ton) of waste is generated daily from domesticvétads in the urban centres of the region, out biclk about
59.4% (325,319Kg) comes from Kano metropolis al(®ee Table 5). On general account, however, inégstr
are the major producers of waste (97.4%) followgddomestic (2.2%) and commercial and institutional

activities (0.4%).

Table 5: Volume of Daily Solid Waste Generation in Urban Centres of Kano Region

Area Domestic Kg Industries Kg Com. & Inst Total

Bichi 31,866.39 - 3,135.245 35,001.64
Birnin Kudu 36,037.90 - 3,455.865 39,493.\77
Dambatta 23,916.32 - 6,552.240 30,468(56
Dutse 28,306.45 - 3,787.065 32,093,52
Gumel 12,323.52 - 1,580.560 13,904.08
Gwarzo 31,158.51 - 2,813.935 33,97245
Hadejia 12,147.22 - 1,747.195 13,894/42
Kano 325,319.00 23,565,000 28,357.42 23,918,676.42
Kazaure 18,571.81 - 4,075.485 22,647130
Rano 16,725.49 - 2,868.445 19,593/94
Wudil 21,296.74 - 6,881.945 28,178.69
Total 547,669.35 23,565,000 65,255.40 24,187,924.79

% Total 2.2 97.4 0.4 100

Source: Fieldwork, 2013
On the account of effectiveness of waste managemiott, however, the huge volume of waste
produced in Kano region, is not a critical issueafisideration, but rather the indexes of collegtitisposal and
recovery. Indeed, these are not only central to stiVay' concept but also serve as catalyst to Wast
management indices, as they can vividly identifgaar of action and used to develop indices for coimpa
actual performance with the set standards (APQD; 1997, p. 630).

5.2 Collection Index

Collection and disposal of urban solid waste is mgnthe public services provided by state and local
governments in the region. The collection systdmat ts from collection points or centre to disposidés is
organized in four ways. These are: i. community@ighborhood collection point; ii. municipal comeis; and
iii. street sweeping, common to all urban centrethé region, while iv. House-to-house collectismpéeculiar to
Kano metropolis and Dutse being the headquarteisaob and Jigawa states, respectively. In the regma
whole there exist 638 government recognized cadlegboints; about 68.2% of which are in Kano metdap
Table 6 depicts the regional urban distributiomedfise collection centres and respective colledtieguency.

Table 6: Refuse Collection Centresin Urban Areas of Kano Region

nts

Location Collection Frequency Total Collection Poi
Weekly | Twice/Month| Monthly| 2Months & above
Bichi - 3 11 6 20
Birninkudu - 2 6 8 16
Dambatta 3 8 5 8 24
Dutse 4 12 20 10 46
Gwarzo 2 6 9 3 18
Gumel - 2 3 7 12
Hadejia 5 7 3 12 27
Kano 15 64 204 133 416
Kazaure - 2 6 6 14
Rano - 3 5 7 15
Wudil 5 10 11 4 30
Total 34 117 283 205 638
% Total 5.3 18.3 44.3 20.5 100

Source: Fieldwork, 2013.
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Table 6, above, further indicated that, less tha#¥h 223.6) of the refuse kept in the dumping poarts
collected within the appropriate time frame of veasbllection index. The ratio between current atiten and
the subsequent one (generation period) depicteffi@ency and effectiveness of the collection eyst The
index entails the lower the ratio the higher thécieincy and effectiveness and vise-versa. On tlute,
therefore, it can be ascertained that the refuection index in the urban centres of the regiemat effective
and efficient; as 76.4% of the collection pointstlie region stands the chance of being eye-sorecestdtic
nuisance (44.3% moderately vulnerable and 32.1%lhigulnerable).

5.3 Disposal index

Refuse disposal index is the ratio of net gainhi@ base (control) period and benefits in the carren
period (the net gain is the difference betweenvtilge realized and the cost of disposal). On atjma@round,
however, this can be viewed in two main ways: imte of the efficiency of the disposal system analtheand
environmental viability of the dumpsite. Physicaafures of disposal site to a large extent poitsagfficiency.
Some of these features include: enclosure; adeqlrateage; gas ventilation mechanism; and distdram
residential and utility areas, among others. Iraarbentres of Kano region there are 27 governnesagnized
disposal sites; 6 open dumps, 17 land fills (borpits) and the remaining 4 standard sanitary ldhgbt not
yet commissioned at the time of compiling this work

In addition to this give details (See Table 7),ddllthe functional disposal sites in the regionroi
conform to the standard disposal sites; they ddhage enclosure (except one in Kano metropoByadi-gyadi
dumpsite); no adequate drainage and gas ventilatiechanism; and are either sited within or notffam
residential and utility areas (on average less thkilometers).

Table 7: Digtribution of Disposal Sitesin Urban Areas of Kano Region

Location Types

Open Dump Barrow Pit S. Land Fill Total
Bichi 1 1 - 2
Birninkudu - 1 - 1
Dambatta 1 1 - 2
Dutse 1 2 - 3
Gwarzo - 2 - 2
Gumel - 1 - 1
Hadejia - 2 - 2
Kano 2 4 4 10
Kazaure - 1 - 1
Rano - 1 - 1
Wudil 1 1 - 2
Total 6 17 4 27
% Total 22.2 63.0 14.8 100

Source: Fieldwork, 2013

Moreover, both domestic and industrial wastes amnpl without any form of treatment, and after
dumping, the wastes are not covered with soil oheoto prevent odor, air contamination, harboriegtors of
diseases and other health and environmental refaedrds. These to say the least disfigure the aénadidhe
surrounding areas; either contaminates surfacegemehd water or made them susceptible to contaiimag
study by Maigari (2005) on surface water resoure@agement in Kano metropolis revealed that indiscate
dumping of waste in some of the existing ponds an& metropolis results in not only contaminatingfaze
water but also underground water through leachimg.water hardness is a common feature of the ntgjori
(85%) of hand-dug wells in Kano old city area.

5.4 Recovery index

This is the ratio of waste recycled or recovered amste generated during a particular period (if
multiplied by a value increment after recovery whican show the cost of recovery and the value of by
products). The waste stream of urban areas in Kegion, like most of urban areas in the develogiogntries,
is characterized with numerous products, matedald substances that have the potentials of beidaces
reuse, recycle, and recover. A study by Ahmad (R0€7ealed that there are 8 major kinds of theskeriads in
the waste stream of Kano metropolis. They are wgsly purse by individuals, business group and<filior
reuse, recycle, or both, which to say the leasattyeeduces the volume of waste generated inég®n as a
whole and the focused urban areas in particular. example in Kano metropolis alone scavengers tliver
between 797.6 to 3,209.1 tons of solid materidlydaith a gross annual total of about 730,000 tGinisl, 2007).
This amount in addition to those obtained from otheas within and outside Kano region gave ris@@o
registered recycling industries in Kano metropalig. factories are involved in rubber and plastidemals; 5
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concerned with reuse of bottles and glasses (claraied pharmaceutical products); and the remaiding
involved in recycling metal and iron.

Another silent but a vital activity in the recovgagocess of waste management system of urban iareas
Kano region, is the un-regularly collected refusedlection centres and illegal dumps; which irmgocases
reached over six months or even years. Mostly, uadeh situation, combine factors of time, moistumécro-
organism, and fire (burning) produces semi-decomgasnd full compost manure that pre-urban crops and
gardening farmers collect or buy to fertilize th&arms. A study by Maigari (2014) revealed thainfr late
December through January to May each year, an gweoa 408 trucks’ load (10 wheel) of such organic
materials are recovered for use by peasant farfrmrsKano metropolis. In the rest of urban areatheregion
such practice is also common.

On this note, it is evidently clear that, the remgvindex of waste management system in Kano region
is effective with moderate degree of efficiency.eTimajor hindrance to full degree of efficiency lie tlow
density or light cellophane materials that constit serious menace not only to urban sanitaryokitlbut also
to drainages and river channels through blockagktarncrop cultivation through low aeration and réiag
water or moisture peculation in to the soil, amotiers.

6. Conclusion

From the forgoing analysis on environmental edocatind environmental sanitation in urban centres
of Kano region, it can be concluded that, bothtthe proponents are well conceived but are arbiyraperated
with little or no strong attachment to ethical fidhese could not only negate sustainable urbanlalevent but
would also hamper adequate implementation of enwilental management processes in the region. Therefo
in order to have a sound environmental educatiegnamme and efficient environmental sanitation wahie
following recommendations need to be pursed vigsisou. Develop the necessary skills and expertse
address environmental challenges, and fostersidg{ motivations, and commitments; ii. Improveusef
collection system and promote private sector pgdton; iii. Establish and maintain standard weditgposal
system in all the urban areas in the region; ivdiRe massive production of low-density cellopharsenials
from the waste stream of urban areas in the regionn cooperate industrial waste, water and waatex
treatment; noise and pollution control measuresemvironmental sanitation programmes; and vi. Sound
operational polices.

References:

Ahmad Garba Sale (2007) Analysis of Scavengingvites and Reuse of Solid Wastes in Kano Metropolis
Nigeria. Unpublished Ph.D. Thesis, Geography Depant, Bayero University, Kano, Nigeria.

Carl Bartone et al., (1994) Toward Environmentalatetgies for Cities: Policy Considerations for Urba
Environmental Management in Developing Countriehdd Management Programme Policy Paper no.
18 (Washington DC: World Bank, 1994), pp. 9-10

Initial Environmental Assessment [IEA] (1994) Trposgt - Series no 8 (NORAD, 1994) Environmental ictpa
assessment (EIA) of development aid projects. Osétwember 1994

Maigari, Ahmed Ibrahim (2005) Surface Water Reseuktanagement Strategies in the Metropolitan Kano,
Nigeria. Wa'adallah Environmental Consult, Kanogétia.

Maigari Ahmed lbrahim (2012) Household Survey onilifband Willingness to Partronises the Servicds o
Private Waste Collection Firm in Kano MetropolisTAchnical Report.

Maigari Ahmed lbrahim (2014) Neglecting the Un-resgéd: The Economy of Unconventional Compost
Manure in Kano Metropolis (In Press)

Takashi Inoguchi, Edward Newman, and Glen Pao({@&89) Cities and the Environment (UNU, 1999, 343 p

UNESCO, Thilisi Declaration, (1978)

WRI (1997) World Resources Institute, “World Resms 1996-97: A Guide to the Global Environment: The
Urban Environment,”

91



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

