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ABSTRACT

Over time, wban development has spread iat@as where ming activitieswere once
carried out, hencehe presence of degraded landscapes referred to asmipest
brownfieldswithin the urbanlandscapeBrownfields constitute a poor fit into the urban
realm and are largely seen as problem spadesy. dre a safiy concern due to crime and
hazards associated with abandoned sites. alseptake up vital urban land that could be
used more productively, besides not being aesthetically appetingsidents of
neighboringproperty.While there isneed torehabilitae K i s u farowinelds into more
productive urban land uset is not clear how such rehabilitation should proceed since
the spatial attributes of these sites is not known. Similarly, public perceptionedfatie

of these sites on the limj environment is not clearly understood; as are public
preferences on possible options for planned relibe. main objective of th study
therefores to evaluate thpublic perception oriable options for reuse and integratmin
postmine brownfieldsinto the plannedurban landscape of Kisumu Cityhe specific
objectives of the study arto examine the spatial attributes of the poste brownfields

to assess the public perception of #feeds of postmine brownfieldson theecological

and sociaknvironmentand to analyze public preferences on possible rehabilitation land
uses that the brownfields can be planned into. Cross sectional researchw@ssigged,

with the unit of analysis beintpe brownfields and households living withirb@3-metre
radius from each brownfieldboundary The study found out that each paosine
brownfield had unique spatial attributes, meaning that planning for rehabilitation must be
site-specific. The brownfields were generally small with sizes ranging from 0.45 Ha to
1.2 Ha and were all privatelgwned. They had depths ranging from 3 to 15 metres, which
posed a risk of falling in. They were also characterized by waterlogging and illegal
dumping of wastes, which presented health hazards. The respondents indicatieel that
most preferred reuse option was constructiopuddlic facilitieslike school, community

hall. Since all the brownfields were located within residential areas, the study concluded
that the public facilities proposed must be compatible with the sutigimesidential

land use. Meanwhile, since the sites are currently used as illegal dumpsites, alternative
waste managememptracticeswould need to be planned for. The findings should inform
both policy and practice on the rehabilitation of postie brownfields, not only in
Kisumu but in other Kenyan cities as well.
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OPERATIONAL DEFINITIONS

1.

Postmine brownfields: Abandoned, underutilized landscapes that are degraded,
distressed and ruined as a result of ngfguarrying for resources such as stones
and sand. Thewre often but not always contaminated aeduire reclamation,
rehabilitation to revitalize and bring them back into beneficial use.

Urban landscape The built and unbuilt aspects of the city which udgs the
physical elements such asuntains, rivers, vegetation and human elements that
includedifferent forms of land use, buildings and structures.

Integration: Putting the abandoned pewsine sites into compatible land uses to

the zoned, surrounding land uses through rehabilitation to merge and be in unity

with the urban landscape.

Derelict land: Refers to land that because of mining, drilling or other incst
process or by serious neglect is unsightly and cannot be bea#icutilized

without mediation.

5. Greenfield sites Undeveloped sitesisuallyonthe urban periphery.

6. Spatial attributes: Refers to the sitgpecific characteristics of thpostmine

brownfield like the geographical locationhistory, access/transport link,
ownership structure, size of the site, type of previous use, topography, vegetation,
views and neighborhood, fauna, activities-site and land uses around the
brownfield.

Rehabilitation: Means theransformation of land affected by minimgo a new

and beneficialand use

Reclamation: Applies to deelict and abandoned lands such psstmine
brownfields It requires returning disturbed land to a state wherealisterbance
conditionsto a condition that is appropriate téhe surrounding land uses and

conditions.
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1.0 INTRODUCTION

1.1 Background of theStudy

Mining is regarded as a crucial economic activity worldyid@wvever t is associated

with significant negative impact othe environmentas affects the ecological and
aestheticntegrity of the landscapéKuter, 2013). According to Arbogast et al (2000)
increased demantbr construction materials such aand ad gravel, crushed stone,
dimension stone and clay due to rapid urbanization alters the landscape and is largely

perceived as harmful to the environment.

Russ (200Q)states that the derelict mine residue sites and abandoned industrial properties
may alsohave real or perceived contaration andarehence considered asoblem sites
known asbrownfields. Brownfields according to Ferber et al. (200@&ye sites that have

been affected by the former uses of the site and the surrounding land and are derelict
underused and may have real or perceived contamination prollemhsequire
intervention to bring them back to beneficial use. Examples include abandoned sites of
industry, construction, depots, mining, militanstallations railways and other delicts

due anthropogenic activities. Jacl@eWilson (1992)portray various types of landscape
dereliction to include underutilization, disinvestment, abandonment, vacancy, degradation

and decay.

The presence and state padstmine brownfieldsposeseveral safety threats in terms of
crime and other social esil They are possible accident siteand generallyaffect the
environment negatively due fmor aestheticgDixon et al (2007); Buckley & Mason,
2012) Mine residue sites have different spatial attributes and therefore different effects
on theirimmediateenvironments. According to Dixon et al. (2007), and Siebielec (2012),
problems on the environment range from econoamd social to ecological] and may
include being safety threats, crime areas, source of air pollasonell asvater and soil
pollution. They are hence a source of health problems, besides not being aesthetically
appealingo residents oheighboringproperty and the general publ&bandoned sites of
guarries, according to Buckley & Mason (2012), attract a host of harmful and unhealthy
land uses. These sites are commonly targeted for iltegaping Neglected quarry sites
often becomehangout sitesof local gangsfuelling variousforms of crime. Hazards

associated with abandoned posne sites include serving as havens or dens for snakes,



bats and other dangerous fauBach postmine site is unique and presents a variety of

environmental and safety risks that may vary over time.

Brownfield geogaphical contextaccording to Frantal et.gR2012) showsthat developed
countries such adS, Great Britain, France and Germany have long experience with the
problems of brownfieldswhi ch had already emerged durin
massivelydeclining mining and heavy industries. According to Russ (200@he United

States for example various researchers estimate that from 25,000 to 40,000 sites may be
considered brownfields. While these properties are generally considered a legacy of the
urban industrial past, brownfields are also found in small towns and rural areas
throughout the United States. In 2007, it was estimated that there are 64,000 hectares of
brownfield land in England, 300,000 hectares in the UK much of which presents severe
environmental challenges. Brownfield reclamation has become a major policy uiriver
developed countries angringing such land into active use has taken a new urgency

among several stakeholdé€Bixon et al. 2007).

Most cities have not paid attention teclamation issues of derelict brownfields within
their jurisdiction. According taCLARINET (2002), inventories of derelict brownfields

can be used as a tool to support both planning activities and marketing of the site. The
lack of integrated datasets aibo brownfields is one significant obstacle for
redevelopmentJackson (2002), states that brownfields are a land use, planning and real
estate problem that affects the entire community, reduces its quality of life, threatens its
social integrity and deples its property values. Brownfields stand both as an opportunity
for recovering urban land and as a reminder of the harmful asteful practices of the

past. According to Ferber et al. (2006), lack of spatial information including number,
size, type oforownfields, infrastructure, and contamination has been defined as one of

major bottlenecks for more frequent utilization of brownfields

According to Kuter (2013), there is no unique reclamation planning scheme for the post
mining landscapes as each sisedifferent and reclamation depends site-specific
characteristics that differ with each site and locality. Brownfields found in different areas
have varying spatial attributes in terms of sizes, previous uses, locations, different effects
to the envionment. It is therefore vital to understand each brownfield in its own context

before appropriate land use option for reuse is considered. Ramani et al. (1990) state that
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the process of integration of peasining sites starts with reconnaissance, site
investigations until the final reuse option for the site is determined after engaging several
stakeholders at different stages of the planning process. Viable options on how to reverse
the negative effects and integrate the brownfields to be in harmony wéhwban land

usesmust proceed from a careful analysis of each individual site

In Kenyg several areas have realized continued quarrying for stones, clay, sand and other
materials needed in the construction industry. All these have resulted into aédndo
postmineresidue areas and more is still expectécsumu Cityhas ongoing quarrying at
severalplaces for materials needed in tbenstruction industry. Past industrial mining
activities have left behind several acres of derelict sites within trenuairea and peri
urban areas. The sites are considered as brownfields and some are withirtiakesiden
neighborhoods like MigosiNyawita and the Greater Mambole@he abandoned post
mine sites take up vital land that would otherwise be utilized lmeaeficial way, are
hazards due to crime and other social evils and areesihetically appealing due to
illegal dumping of wastes within them makir@urrently, hformation regarding the types

of brownfields inKisumu City, their spatial characteriss, effects on the environment
and the best landse options for reuse through reclamation is not kndis constitutes

the knowledge gaphat this study hopes to bridg&he studyspecifically intends to
address the sispecific attributes fothe postmine sites within Nyawita, Migosi,

Wathorego and Kanyawegublocations

1.2 ProblemStatement

Most brownfields take up large portions of land within the core aredlseo€ity that
would otherwise be very useful in many wagspeciallywith the reality of shrinking
urban landKisumu Cityhas severalegraded, distressed landscapesmnating fronpast
mining activities Past quarrying actities within the city resulted into brownfields that
have not undergone any rehabilitatiorhese sitesre currently seen largely asrban
voids andproblem spaced-urthermorethe sites havesincebeen fully engulfednto the
expanding residential neigbthoods Theyconstitutea big reminder of the past industrial
activities while also posing several environmental challenges within the current land use
and property developmentegime Meanwhile, perurban aarrying for building
materials like murna needed for ongoing roadsonstruction issteadily creatingthe

potential brownfields of tomorrowThere have beenecent concerns by th€ounty
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Government of Ksumuontheneed for sustainable mining aad well agehabilitation of
abandoned quarry lan@&milarly, the recent debates surrounding the Kacbumpsite
have led the County Government to consider the use of some of the old brownfields as

possible recipients of debris emanating from the decommissioned Kdahykite.

Neverthelesseach posmine site has its sispecific characteristicéuter, 2013).This
necessitatesdifferent integration options depending on the specific spatial attrilofites
the site Thus, while snilar studieshave beerdone in other coekts these cannot
directly and fully inform the replanning of postmine brownfield rehabilitation in
Kisumu City owing to varying spatial attributeand other sitespecific characteristics
Currently, specific nformation regarding the types of brownfieie have in Kisumu
their spatial characteristics, effects on théng environment and the best lande
options for reuse is not knowrThis lack of informationon the current status of
brownfields in Kisumu and their possible land use reuse optionstitutes thgroblem

statement fothe currentstudy.

1.3 Research Objecties
Main Objective
To evaluatepublic perception orviable options forreuse and integration gostmine

brownfields into theolannedurban landscape #fisumu City, Kenya.

Specific Objectives
1. Toexaminethe spatl attributes of theostmine brownfields inKisumu City.
2. To assesthe public perception dhe effeds of the postmine brownfields on the
living environment.
3. To analyzepublic preferences on possiliehabilitationland uses that thpost
mine browrfields can be plannedto.

1.4 ResearchiQuestions
1. What are the spatial attributes of @stmine brownfields inKisumu City?
2. What is the pblic perception othe effects of the postmine brownfields on the
living environment?
3. What ae the mostpreferredland usesby the publicthat the brownfields can be

plannednto duringrehabilitation?



1.5 Justification of theStudy

Continued presence gfostmine brownfields without planning for their reuse into
beneficial landuses through rehabilitation means the physical and social problems they
pose will continue to be felt within their localities. If the present state is not addressed
then the risk of hazards due accidents, safety threats due to crime, sociasend
problems like illegal dumping that impact negatively on the environment will continue to
be felt within the neighborhoodthat hostthe abandonetrownfields The presenceof
postmine brownfieldsshouldthusbe addressed througkhabilitationto eliminate their
negative effectsso as to achieve social acceptance, environmental sensitivity, and
economic gainlf not done environmental stigmassociated witlihese sitescontinues

and theurban landscape in general suffe®udela et al. (20043tate that brownfields
reduce the intensity of utilization of an arediich negévely affects the urban economy

by extension

Reclamation is important in bringing the derelict brownfieltigt are considered
wastelandsand problem spaces back into beneficial use. Integration options vary from
one urban area to the other and framality to locality and hence a preferred reuse
option applied in one area may not necessarily yield similar success in anotkefidid

in anotherlocality. The study is vital to all the stakeholders including the quarry
landowners residentswithin the quarry locations,County Government of Kisumu
NEMA and planning and design professionals to rethink the need to address the presence
of postmine brownfields into beneficial land uses and thus eliminate their negative

effects on thdiving environment.

1.6 Scope andimitations of the study

The stulyd geographical scope of the study was limited to four-pose sites within the
four sublocations of Nyawita, Migosi, Wathorego and Kanyaweghe four sub
locations were selected because of the long history of stone mining within Them.
brownfieldsstudiedwere once the sitesf stone mining that was converted into ballast

and other concrete products.

The limitations was partly due to the nature of fbar sites under study due to the
waterlogged nature, untamed overgrown vegetatiod dangerous fauna like monitor

lizards, snakeghat hincred the access to some parts émsite data collection of
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attributes like pit depths at various placége researcher was only limited to the areas of
theabandoned quarnmit that he could safely and conveniently accBgsdepths for each

sitehave therefore be presented as rangespresent different areas within sites

Due to safetyand securityconcernspn site observation was only carried out during the
day. Respondents who were unwilling participate in the studgnay have alsdindered

the collection ofimportant informationon the effects of the poshine brownfields and
their choice of the preferred reuse optioAs. participationwas voluntary, iose who
were unwilling to participatewere skippedand those willingwere sampled until the

required sample size was reached in egégy



2.0 LITERATURE REVIEW

2.1 Spatial Attributes of Postmine Brownfields

According to Hars & Dines (1998)the key to successful reclamation begins with a
basic knowledge of the site and the nature of disturbance. There are many site factors that
influence the various methods of reclamation like existing soil characteristics, existing
vegetaton, drainage patternsetc. The actual methods used to reclaim disturbed
landscapes will vary somewhat from region to region depending on the many differences

involved between basic site factors.

Utilization of brownfields depends on many factors amowrgntithe availability of spatial
information including size, type of brownfields, infrastructure, and contamination. Good
documentation as inventories of spatial information on brownfielthereforamportant.
(Siebielec, 2012iting Ferber et al. 2006 ccordingto CLARINET (2002, the physical
characteristics of thepostmine brownfields is one of the key elements in the
determination of the after use of tip@stmine brownfields during reclamation. Each
brownfield has its unique physical attributest@nms of location, size, depth, drainage,
landform, vegetationetc and are very important in determining the best reuse during
reclamation. In generatonsiderations of after use operate at teaels strategicland

use planning andedailed site specific planning decisions. AccordingHtersch et al

(2010, site specific planning and assessment are integral to the proposeadseaftd#rthe

site. They are interactive processes that ensure thatr@iotstand aspirations are
effectively addressed and proposals are thus appropriate for the site. Specific planning
aspects like landform, drainage and vegetation have to be integrated at an early stage of

the planning phase.

Frantal et al. (2012)tate that some experts and researchers have emphasized that
brownfields reclamation is a highly individual procdss. each project is specific and no
generalization is possiblelersch et al(2010), emphasizéhat the physical diensions of

the site can have a significant effectitsnhighest and best uséthe site is too small and
irregular in shape or has topographical challengesaditional reuse options like
residential are limited. Brownfield site access to primary prartation routes also has a
positive effect on its future monetary value. Locations near public transportation routes or
along major transportation corridors generally have higher values than those with poor

access to transportation.



Novasak et.al (2013tates that spatial analysis of brownfields is very important in the
redevelopment of brownfields and should not be considered in isolation. The location of
brownfields close to highway network may be important development factor for
relatively large bownfields. Herberle& Wernstedt (2006)add that brownfields are
placed and rooted in certain geographical space and time, which is hierarchically and
functionally structured and therefore brownfields have to be perceived in their spatial
context We shouldthereforetake into account sispecific attributes when assessing
them. Sitespecific factors and general factestech adocation factors are among the most
important in identifying and analyzing the relative importance of each rifieid.
According to Siebiele€2012 citing Ferber et al2006) preservation of existing natural

areas within brownéld environment to protect flora afelina is important.

All the above reviewed literature point to the fact that gaastmine brownfield should

have its sitespecific spatial attributes analyzed in its own context and this forms
important part of the planning process for the rehabilitation reuse option that may be
implemented. Each of the sites under study should first have their sp#italtes
inventorized bedre other steps in themabilitation planning process are considered. The
study objective on spatial attributes will be addressed through a developed framework
that will analyze and inveorize aspects on geographical locatiortluding GPS
coordinates, access/transport link, history of the kta] ownerip structure, size and
depth of the quarry pits, topography of the quarry location, drainage within the quarry pit,
views within the quarryneighborhood, florafauna, activies on-site and possible land

use conflicts.

2.2Public perception of effets of the Postmine Brownfields

Brownfields have severampactson the urban structure of cities and their locations.
Koudel a et al ( 2 0 0 lds)negatwely gftee the funttibnal wtilizatmomr o wn f
of an area and they reduce the intensity of utilization of the area of concern which
negatively affects the urban economy. Due to their neglected appearance, the inhabitants
and visitors to the city form ampression of failure, social destruction and pessimism

which is dangerous for the general social and political atmosphere of a city. According to
Siebielec (2012)individual brownfields or areas with high brownfield density can
generate environmental,gal and economic problems. The type and scale of the related

problem is a basic issue for feasibility of brownfield reclamation. Kryzystofik et al.
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(2012) state that brownfields as a component of the urban environment interact
negatively in most cases thithe remaining elements and that there is need for rational
usage of the poshdustrial andpostmining areas as new elements of spatial and

environmental components.

According to Koudela et al(2004) andSiebielec (2012)the general problem of
browrfields is the existing or assumed contamination of their soil that is linked to their
ground water. Siebielec further statémt other environmental problems that might
appear are human exposure to contamination, hazardous waspesat and, air
pollution. Buckley and Maso(2012), state thapostmine sites are commonly targeted

for illegal dumping and this has negative impactdh@health of a community. Often it
begins with someone using the abandoned lot to throw away their trash and once the first
pile of trash appears more are sure to follow. This behavior is a nuisance and lowers the
quality of life for the residents, besides creatisgrious health problems for the

community.

According to theU.S Environment Protectiong&ncy(2005) the source and types of
contamination at mine sites vary and can affect soil, groundwater and surface water.
Surface water runoff from open pits can carry both toxicreoretoxic materials such as

silt to stream and lakes. Seepage from water filled pits can ellsase contaminants to
surface water and ground water. It must be clarified that not all brownfields sites are
contaminated According to Buckley & Mason (2012ktudies have long linked high
crime rates to areas that have visible physical deteriordfiany postmine brownfields

are overgrown with untendeakgetation and filled wh trash from illegal dumping while
Siebielec (2012) points out frequent social problems as migrations, job loss,

concentration of problematic inhabitants, vandalismaide risk, movement of labor.

Perception surveys are most often used when one is trying to find out how people
understand or feel about their situations or environmdaims.study sought to assess the
public perception of the residents within the four poste neighborhoods air pollution,

any negative visual impact, possible contamination within them, breeding of mosquitoes

in relation to waterlogging and untendaeergrownvegetation.



According to a research carried out by Martinat et al. (201Bynio and Ostarva cities in
Czech Republicthe public perceptionof contamination of brownfields in Brno and
Ostrava strongly variesMore than half of the respondents (53%) fr@strava were
disconcerted aboytotential pollution of soil, water, and the envineent in their city,
while in Brnoworries about possible contamination were showed bglgnene quarter
of respondentswhich left almost three fifths (58%) of respontierperceiving the
contaminatioras being not such a big problem (in Ostrava, thougs,féeling was held
by justone quarter of respondentSjignificant differences in the opinions of Brno and
Ostrava respondents appeavdten discussing the perception of urgency (or lactetife
in solving the brownfielgproblem. Brownfields are peragd as an important problem in
Ostrava by almos#0% of the respondents (in Brno, only 16%); broeids as a problem
of the mediumlevel of urgency were described by 80% of the redpats in Ostrava
(62% in Brno).

Krause (2001 )states that landscape perceived as a visual resource. The holistic image
of a landscape comprises not only its spatial and structural aspects but also the formal
visual and cultural aesthetic expression of the landsddygeaesthetic value of landscape

is one of the most teatened attributes of the human environment. This threat is
particularly dramatic in poshining landscapesklenicka& Kasparova (2008}ktate that

the key aesthetic problem of pastning areas is the negative visual impact of the mining
sites on the swounding landscape. This means that the aesthetic value of the adjacent
landscape is degraded mainly by the negative visual impact of fexlammed sites. The
negative visual impact of the mining sites unavoidably lowers the aesthetic value of the
landscape and its surroundings. So, pogting landscape planning and rehabilitation
activities should strictly consider the previous aesthetic characteristics of the land and

their future development within an interdisciplinary approach.

According to Simpse (1979)a per sonbés perception of a min
affected by distance from the mine, the viewing location, orientation of the mine, time of

the day and conditions of the areas surrounding the mine. How visible a mine ihdérom

resicents also affectspeopl ed s perception al t hough t h
magnitude of a mines visual impact and its visibility is debatabdeanfexample most

southern Appalachian mines in the U.S.A are not visible from major roads and
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communities duecreening from the mountainous topography and vegetation hence less

visual impact (Simpson, 1979).

When reclamation programmes do not integrate local community views about perceived
guality of the landscape, a lack of acceptance and thus negativerpablions are likely

to result. For brownfield regeneration projects to be effective, they should explore
community views and consider all the functions that reclaimed sites can penform

addition to mere economfc u n ¢ t (EuwopearoCommissioon Environment,2013).

2.3Rehabilitation and ReuseOptions for Postmine Brownfields

Reclamatiormeans the recovery of derelict land (abandoned industrial land including that
from mining) to some productivaise (Sapersteih990). Accordig to Franks &Eskine

(2012), rehabilitation means the process of improving disturbed land, including the
development of new plant communities that may include some of the original plant
species and may or may not have economic outcomes. The rehabiltatisturbed

land is a key environmental and social issue in the mining sector .The legastudjet]

sites has created loftigrm challenges in many jurisdictionEhe necessity to reclaim

mining landscape arose in Europe with the massive closingohtbahes i n t he 1
and 1 A8ctdyding to Bedor et al (2011) an aspect of urban revitalization that has
garnered widespread political support is redevelopment of wridiged brownfield sites

that are often located in dilapidated but core urbaasarin recent years, brownfield
redevelopment has emerged as a sustainable land use strategy and one of several ways to

address urban sprawl and promote economic development through new job creation.

Loures and Panagopoulos (2007), state that with asex perturbation as a result of
abandoned past industrial landscaplesre has been increased deep public concern about
reclamation. The strategies to reclaim derelict industrial sites should be the sustainability,
qguality and multifunctionality of the space with special attention to historic, socio
economic and cultural aspects. There is rfeedeuse of urban brownfields asdburban
greyfields in order to promote sustainable planning, design and management. (Lagro,
2008)."Greyfields" describes econuocally obsolescent, outdated, or underutilized lands
such as older retail malls or strip centers that no longer attract adequate investment or
tenants. Greyfields typically are not environmentally contaminated, but may contain older

types of infrastructe that may need to be replaced. These lands are similar to
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brownfields to the extent that they are underutiliZeagistainable brownfield regeneration

as staed by Concerted Action on Brownfield and Economic Regeneration Network.
(CABERNET, 2006)is the maagement, rehabilitation and return to beneficial use of
brownfields in such a manner as to ensure the attainment and continued satisfaction of
human needs for present and future generations in environmentally sensitive,
economically viable, institutionallyobust and socially acceptable ways within the

particular regional context.

Restoration of a landscape destroyed by opencast mining is very often understood as a
technical or economic problem only (Bradshaw, 1987). Formerly, only forestry and
agricultura forms of recultivation were regarded as being in the public intdtlestever,

authors such aBigsch, (1998) and Schulz Wiegleb, 000 reportthat recently, nature
conservation and recreation have also been considered asskraptions. Successful
rehabilitation of postnining landscapes requires a holistic approach involving, among

others, the ecological and aesthetic context.

Ruelle et al. (2012)state thatfor brownfield reclamation projects to be effective, they
should explore community wes and consider all the functions that regenerated sites can
perform in addition to mere economitnctions. Koudela et al (2004) state that
reclamation of brownfields may improve negatively regarded urban structures of cities
and offer solutions to affic problems, construction of public utilities of a ciyde
importance as well as the realization of recreational activities, the development of tourism
etc. Hollander et al. (2010%tate that brownfields are central to a sustainable planning
strategy of thwarting urban sprawl, preserving or regenerating open space, reducing
greenhouse gas emissions and reinvesting in urbanized areas. They further argue that
compared to fAgreenfieldso, farmland, fore
developed, mwnfields offer a more sustainable land redevelopmkaice. Besides, it

offers the advantage ofldressing the urban sprawl isswéhich has the crucial goal of

achieving dsmart growth

Brownfield revitalization is often long term, complex, and invehe wide range of
professional disciplines as well as political actors and different stakeholder groups. Co
ordination and communication are essential to sustain complex projects, and the

management of the process as such is more evident than sole tecspeats
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(COBRAMAN, 2009). According to the American [&ning Association (2010)
determining reuse options of brownfields involves four steps. Fidstfine the allowed

uses of the given parcel of land erms of local zoning policieseSondly detemine the

market conditions in terms of the highest and best use. Assessing the community needs
comes third. The goal of this step in theuse analysis is to determine what uses would
improve the quality of fe in the target area. The fourtitep invohes analyzing the
options and determining an appropriate end use. Having generated a list of possible reuse
options this final step involves measuring these options against the opportunities for
collaboration and funding to help achieve a specific end ligbe intended reuse is
harmonious with local comprehensive or neighborhood plans, partnering with the local

government or with other private entities to redevelop the site is a viable option.

Wang et al. (2013¥tate thatpostmining land use planningind design is a complex

activity that requires knowledge about mining, skill and ability in planning and design,
experience and collective input and that puosting design projects should be
ecologically sensitive, economically thoughtful, culturally asyafunctionally capable

and aestheticallgppealingMborah et al(2015)stresghat the ultimate objective of pest

mine land use and reclamation planning is to identify alternate land uses to which mined
land could be put and this depends on leesburcesguch asphysical, biological and

cul tur al characteristicsdéd), ownership, typ

needs of the community, economic, environmental, technical and social factors.

According to HOMBRE (2012), brownfidt reuse carbe for several uses that include
unchanged use because of the ecological value of the site, adapbeesiieg that offer a

basis for touristicor leisure related activities angse as cmmunity asset such as
parkland. Other uses includeturn to agricultural production or forestrguch asurban

farms and urban woodland), interim or final use for the production of renewable resources
(biomass, solar power, wind poweAccording to De Sousa (20QQehabilitation into
parkland offers a gl greening experience for redeveloping brownfields that has several
benefits such asdecreasing the risks of public health and safety, restoring former
landscape, renewing urban cores, counteracting negative social stigmas associated with

such sites.
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The future uses accor di ng to G9,r Topaly ieb pll (2007) add 0 2
Tshivhandekano (2004ranbe the original land use, afforestation, forestry, agriculture,
nature conservation and wildlife, hydrology, recreatiome smproving, special reserve,
settlement or indstry. According to HOMBRE (2010), some derelict brownfields can be
used to address ¢hproblem of urban sprawl intoregnfields that is a major concern
across many major cities. They can also be a good opportunity to plan and design new
neighborhood greespaces for recreation in the face of shrinking public open spaces in
the core areas of the cities. Michaud & Bjork (1995) state the use of abandoned mine sites
as landfills to manage the increasing solid waste production can provide a means of
reclaiming ®dandoned mines if done in an environmdptahfe manner. These can also
generate needed revenue and jobs and also ensure landfill space for future use due to
increasing environmental protection and public opinion. Examples of abandoned mine
lands sed aslandfills include Eagle Muntain Landfill project in Canada, Glenridge
Quarry waste disposal at Niagaralls Ontario Canada, Parklands reclamation (Formerly

a clay pit) in Bordentown New Jersey USA. Landfills have been successfully constructed
in limestore quarries, surface coal mines alay pits. Stone quarries serve as landfills
with good design and efficient installation of the impermeable liner and leachate

collection system.

Quarries have a long history of being used for horticultural purpéees gardens and
orchards to parks. In the begingiof 1904 for example Butcharta@lens in British
Columbia, Canada was reclaimed from 50 acres of an exhausted limestone quarry to a
premier botani cal garden that wa stham@ ened
million visitors each year. (Arbogast et al, 2000). Plstmine sites if rehabilitated into
neighborhood parks/parkettes can offer vital recreation spaces and act as breathers/lungs
within the environment. Construction of public facilities casoabe a reuse of the
rehabiliated quarry land€Behrens & Watson (1996%tate thathe location of a public

facility depends on the specific function it performs and that there is need to analyze the
site and determine which public facilities are requiifer residential settlements. Public
facilities may nclude cultural facilities such asommunity centres, hurches, health
facilities like clinics, hogitals, educational facilities likaursery, primary school and

administrative facilitiesuch agpolice stations, information centres.
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Mbora et al.(2015) citing Lintukangas et al. (2012)ktate that due to the special
characteristics of natural stone quarries (which include physically stable quarry faces and
benches created by quarrying, a water portdeabottom of the quarryostmining uses

such as scuba diving, climbing, forestry, fish or crab farming, amusement parks have also
been recommended as appropriate alternate land uses. Some researchers&(Narrei
Osanloo, 2011; Soltanmohammadi et al, 20Banjian et al, 2012; Masoum&
Rashidinejad, 2011) have provided a framework of classificatibich groups all
feasible postmining land usesinder eight groupsontaining 21 or more individual land
uses. The eight groups (table 1) are agriculture,sfore lake or pool, intesive
recreational land use, namtensive land use, recreational, construction, conservation and

pit backfilling.

Table 11: Possible alternatives for posimine land-uses

No Land-use Types of postmining land uses
1. Agriculture Arable farmland, garden, pasture or Hayd, nursery
2. Forestry Lumber production, woodland, shrubs and na
forestation.
Lake or ol Aquaculture, sailing, swimming, water supply
Intensive ecreation Sport field, sailing, swimmig, fishing pondand hunting

Norrintensive ecreation Park and open green space, museum or exhibitio
mining innovations.

6. Construction Residential, commercial sgch as shopping center)
industrial 6uch as factory) educational (such as
university), sustainable community.

7. Conservation Wildlife habitat, water supply (surface and groundwater

8. Pit backfilling Possibility of landfill (as last resort).

Source: Mbora et al (2015) citing Narrei & Osanloo (2011).

2.5 KnowledgeGap

Currently information regarding the types of brownfields in Kisumu City, their spatial
characteristicsimpactson the environment and the best lars® options for reuse et
known This constitutes the knowledge gap in this stullye review of literature in this

sectionhashelpedto map outthe key ideas abogiostmine brownfieldsin terms of their
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spatial attributeg(perceptions of) theieffects on the environment in terms of economic,
social, ecologicaland thé& possible reuse options througghabilitation Successful
rehabilitationand integration of brownfieldsito the plannedirban landscapeegpendson
understanding their sHgpecific characteristics, their effects tre living environment
and analyzing the best reuse options that are acceptable to the people théthin
immediateneighborhoodbesides beingn line with thecurrentpolicy in terms of land

useplanning andlevelopmentontrolby the rel@ant authority.

2.6 Theoretical Framework

This study employs the theory of landscape urbanism to hefceptualizethe
problematicof postmine brownfield rehabilitationLandscape tbanism is a theory of
urban planning arguing that the best way to nizm cities is through the design of the
city's landscape, rather than the desgiits buildings. The phrase 'landscapbanism'’

first appeared in the mi#l990s Since this time, the phrase 'landscagmmnism' has taken

on many different use$ut is nost often cited as a postmodernist osfpostmodernist
response to the ifangs of new wbanism and the shift away from the compredinm
visions, and demands, for modern architecture and urban planning . The phrase 'landscape
urbanism' first appeared ithe work of Peter Connolly, a Masters of Urban Design
student from RMIT Melbournén 1994 According to Livesey (2009)t was after the
Landscape urbanism symposium and exhibition that was coordinated by Charles
Waldheim in Chicago in April 1997 that tleewas emergence of coherent group of

theorists and designers like James Corner, Stan, Allex Wall, among others.

Waldheim (2006)states thatandscap@rbanism is a term that combines architecture and
landscape architecture. The approathvorking with landscape urbanism is first of all

the understanding of the contemporary city as an urban landscape where the boundary of
what is built, meaning urban, and what is unbuilt, meaning landscape, is no longer
relevant. Secondly, landscape urlsamiapproaches the design of urbanity as a flexible
and unpredictable process where the flexibility is enabled by the strategic process
oriented work with the urban landscape. The theory as stated by Waldheim advocates for
the idea of treating landscape asmedium for understanding and designing cities.
Landscape considerations should be given more prominence in city building rather than

believing that you get a city by piling up buildings. According to Mosta&Ji\ajle
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(2003) as cited by Armstrong (2006).andscape urbanists are interested in how

permanent and temporary landscapes can restore the dynamismindpesial cities.

Why then landscaperibanism?Vell, it meets the needs and challenges of ecological and
sustainable urban form. According tongjian (2010) five traditions of landscape
urbanism thinking include greenways, greenbelt, ecological network, ecological
infrastructure and ecosystems services. Green ways entails landscape as an infrastructure
of recreation and aesthetic experient@otigh green spaces and parks. Greenbelt
considers landscape as the urban form maker in terms of stoppers, green wedge,
separators and connectors. At the end of tHecEditury, the idea of greenbelt as a city
stopper was appropriated by Ebenezer Howanlinbecamea fundamental element of

his Agaradceal oc.i tcomM ogi cal net work consider
biological conservation and play a decisive role where environments have been mostly
humanizd. Ecological infrastructure anecosytems services considers landscape as
integrated infrastructure for sustainable city and land and is the bridge between smart

development and smart conservation.

The lterature reveals several land use options that can be alternative reuse options for
rehabilitated brownfieldssuch aspublic parkland, construction of public facilities,
agricultural production, landfill for waste disposal, forestry/conservation, human
settlement and production of renewable resources. Landscape urbanism theory argues that
the design of urban landscapes is the best way to organize cities however the
characteristics of the brownfields, the reuse options should be understood in order to
inform sustainable integration of brownfields into the urban landscape. Positive effects of
brownfield integration after reclamation are therefore to be achieved through use of

landscape urbanism.

Reviewed literature on landscape urbanism show that several planning and design
professionals are advocating for landscape urbanism in shapingties. According to
Shane(2005) the reason why landscape urbanism theory/approach can be applied in
growing and declining areas is that it looks at the city as a dynamic and changeable
process where it is important to incorporate social, cultural and etoaloaspects into

the planning of the city. According to Corner (199f)e five general themes that

characterize the practice of landscape urbanism are horizontality, infrastructures, forms of
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process, techniques and ecology. Horizontality maximizes rapptes for roaming,
connecting, interrelating, assembling and moving. Infrastructures include urban

infrastructural systems that include transportation networks, utilities.

According to Livesey (2009the most celebrated demonstration of landscapanism

and its principles is the Downsview Park. Downsview Park was initially an isolated
brownfield site on the extreme periphery in suburban Toronto, Canada. To transform the
site, proposals through design competition were received from various desigrarg

them Rem Koolhas, Bernard Tschumi alkhmes Corner/Stan Allen which gave
prominence to landscape to organize the spaces througlscépe urbanism. The
Downsview Rirk design is yet to be fully implemented and the design competition
offered a good gportunity to study new ways of approaching urban parks design. The

winning design was by James Corner anch 3tdten under their firm Field @erations.

2.7 Conceptual Framework

In the conceptual framework below (figure 1), tlieban landscape is at the care
variouseffectsfrom land uses within itlts appearance is a result of both the positive and
negative effects that originate from various land uses withiRrésence of post mine
sites within core areas of residential neighborhoods and other forimegrareas has the
overall effect of impacting negative effects on the neighborhoods and the whole city at
large.Post mine brownfields have seveparceivednegative effects like being a source

of crime/social evil, hazards, air pollution. Possible aomhation and breeding ground

for mosquitoesPlannedland uses include residential, commercial etc. wipgst mine
brownfields is a result of mining as an industrial land utat is affecting the
neighborhoods within whicthey are found and the city at larJéne presence of the un
reclaimed post mine brownfields has a relationship with the negative effects that they are
perceived to be causing within the neighborhoods where they are found.

Site rehabilitatiorshouldbe undertaken to reverse the negative effects of the brownfields.
This can bedone througlseveral appropriate reuse options such as park land, agricultural
production, construction of public facilities etn.order to integrate the brownfields into

the urban landscapd.he studysuggestdthealternativereuse options listed in the figure

1 below to the respondents to choose their most preferred option to be implemented

during rehabilitation of the various ai@oned post mine siteFhey includedpublic
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parkland, construction of public facilities, agricultural production, landfill for waste
disposal, forestry/conservation, human settlement and production of renewable resources.
Expected positive effects of irgeating post mine sites into the planned urban landscape

include safe and healthy environments and pleasant visual quality.
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Figure 1: Conceptud model for integration of postmine brownfields into the urban
landscape Source: Author own design.
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3.0METHODOLOGY

3.1 Area of Study

The study wasonducted irKisumu Citywhichis in KisumuCounty. Kisumus the third

largest city in Kenya and is the headquarters of Kisumu County. The city is divided into

three electoralconstituencies namely Kisumu Central, Kisumu West and Kisumu East.
Kisumu Cityd s popul ati on accor di isgd09,928. (KNBSD 9 cCe.
2009.Population and settlement patterns shows distribution of density throughout the city
matches settlement typologies with unplanned areas exhibiting highest density in relation

to Sub-locatiors size while in terms of growth currentinplanned areas racbhighest

rates. French Development Agenc2013).1t is 265 kmnorth-west of Nairobi 846km

by road), standing at the cusp of the Winam Gulf on Lak#ovia. It lies about 1,146

above sea levelnd located®6 6 s o ut h and 844 B § u lEigteetlargest city in

Nyanza region and second most important city after Kampala gréager Lake Victoria
BasinnThe city is |l ocated on the Eastern shor
fresh water body (68,000 sani atthe heart of the African Greaiakes region. (French
Development Agency2013) Kisumu has suhumid and semihumid tropical climate

with high mean temperatures of about 23°C and rainfall that varies with altithde.

study will focus on posiine brownfelds within Kanyawegi, Migosi, Nyawita, and
Wathorego.

Kisumu City has increased demand for building materials like sand, stones that are
quarried within several areas. The road indu#tat is undergoing expansidras also
spurred the quarrying for biefdling material like murram sand and stones and this has

led to more and more landscapes that are distressed and degraded within the quarry areas.

Migosi Sub-locationis within Koncele Location of Kisumu Central Constituencyts

County and was as a selt of Municipal site and service scheme that ensured it has
necessary tarmac road network, Council sewer lines, electricity and water supply
currently supplied by KIWASCO. The neighborhood is well planned with most
developments having secured planningl atevelopment permissions from tl@ty

Council It is dominated bysemidetachedungalows and flats for residélt rentals.

According to KNBS 2009, census reporit is densely populated at 4795 households

within an area of 1.9 square kilometeasd toal population of 19,82 eop | e . | t &

cosmopolitan with people from different ethnic origins.
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Nyawita Sub-location is found within Kondele bcation of Kisumu Central
Constiuency/Sib-County. According French Development Agen¢®013,Nyawita falls
under thdarge belt of unplanned settlements and has informal housing mostly consisting
of nonapproveddevelopmentslt is densely populated with 4099 households within an
area of 1.3 square kilometers. It has a total population of 14¢48@dle. (KNBS, 2000 It

is served by untarmackeshrthroad networks within it, electricity supply, and water
supply from KIWASCO. It however lackany sewer line network from th€ounty
Government of KisumuMain economic activity within Nyawita is various forms of
businessesilde retail shops, salons etblyawita has an urban market called Ayanga
whose land was donated by the locéfsench Development Agenc®013.

Wathorego is within Kajulu Westdcation of Kisumu East ConstituenSyt-County.

KNBS (2009, census reporshows thatit has a total population of 11,823 people, 2849
households within a total area of 9.0 square kilometers. It has water supply by
KIWASCO, lacks municipal sewer line and has electricity supply within it. Main
economic activities include agricultuead quarrying for sand and stones. Quarrying for
stones is carried out by companies that crush the stones into ballast and other products
that they further use to process concrete productsblikieling blocks,road kerbs and
paving slabs. The quarryingompanies are a major source of employment within
WathoregaSub-location The quarrying that is still within the two main companies found
there is a major source of land use conflict with the nearby residential houses due to
noise, vibrations and dust emass. Wathorego has auburban market that is an
important exchange place for tperiurbanpopulaton within it. (French Development
Agency,2013).

Kanyawegi Sub-location is within Kisumu ®uth West location of Kisumu West
Constituency/8b-County. Land use @signated for the area is perban farmland.e.
agricultural use and land tenure is mostly priiegehold. (French Development Agency,
2013). It has a total population of 6,529 people. It is sparsely populated at 1454
households within an area 7.4 squardilometers. (KNBS2009. The main economic
activities are agriculture, quarrying and various forms of businessésagetail trading.
Agriculture is mainly subsistence and is by the households. Quarrying is undertaken by
three main compaes that is Shajanand Holdings Limite®ride EnterprisesHayer

Bishan Singh andd@hs Limited. The companies quarry fetones that arturther crushed
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into other by productike ballast of various sizes ampliarry dust. They further use the
by-products & manufacture concrete blocks, road kerbs, paving slabs etc. They are a
major source of employment within Kanyaw&gib-location The quarrying activity that

is still ongoingwithin this neighborhood is a major source of land use conflict with the
residental households already in their vicinity in terms of noise, dust pollution,
vibrations KanyawegiSub-locationhas electgity supply within it but lacksewer lines
provided by theCounty Government of KisumuWith continued urbanization and
population ircrease within core areas Kfsumu City. Kanyawegi and its environs is a
perfect area for swrbanizationwith more households settlinghere. Tradewithin the

areais within the centres of ChutBer and the nearby suburban market at Obambo that is

design&ed by the local authority.
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Figure 3.1: Map of Kenya showing location ofKisumu County.

Source: Internet Google maps.
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Figure 3.2: Map of Kisumu County showing location of Kisumu City.

Source: Digitized satellite aerial imagery.

3.2 Study Population

The study area comprisefbur sublocatiors namely Wathorego

35186565

(Kisumu East

0086594

0042908

0172410

03

0431414

Constituency/8b-County), Kanyawegi (Kisumu West ConstituenaySCounty) and
Migosi and Nyawita within Kisumu Central Constituency/Subu@y. The total
population within the fourSub-locatiors is 52,925 people and 13,197 households
however from the reconnaissance carried out ndhalpopulation and householdsree

aware of thepost-minebrownfield within thesublocation
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Figure 3.3: Map of Kisumu City showing location of the four postmine sites under

study. Source: Digitized satellite aerial imagery.

3.3 The Research Design

The cross sdimnal research approach wased to sidy the postmine brownfields in

terms of their physical and social effects on the environment, the preferred rehabilitation
reuse options to determine the viable land use optiBesonnaissancstudy was
conducted in the month of Februarg015 to identfy and locate thepostmine
brownfields within the study area of Migosi, Nyawita, Wathorego and Kanyasudgi
locatiors. The reconnaissance was carried out by interviewing the arehisfbwho are

well versed with the location, number atghdownersof the brownfields within their
areas of jurisdictionThe study was carried out betwe®ntober and December 2016 for
data collection and analysis.

According to Pearsall (2010as cited by Fisher (2011pther studies have defined a
brownfield neighborhod as a 500 meter (0.3 mile) circular radius around a brownfield.
Other studies by Esoka (2010), considered a slightly larger radius of 0.5 mile to allow for

more general understanding of seeimnomic character of areas adj@de brownfields.
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The stug was based on households that are living within the 500 metres from the
boundary of the brownfield withieach of the four sulbcations due to the fact that some
households within the brownfield localities were not aware of the presence of these
abandoné quarry sites and felt they were not affected by tHeata was collected from
residents around each pasine brownfield. The criteria for selecting the respondents
was that they lived within a 500 metres radius from the boundary of each post mine

brownfield within each sub location boumga

3.4 SampleSize and Sampling Frame

The sample size from the number of households for the post mine betdsnfiithin the
study area wasbtained as followsAccording to KNBS (2009), the fowub locations
where the foumpost mine sites are found have a total of 13,127 househdltgal of
3300 householdsonstituting a quarter numbgar all thehouseholds within théour sites

was used to calculate the total sample size for all the ftas. si

Sample size calculation according to Mugenda & Mugenda (2013), for population less
than 10,000 the sample size is calculated as follows.
nf= n
1+n/N

Where: nf= the desired sample when population is less than 10,000
n= the desired sangpkize when population is more than 10,000
N= the estimate of population size
Therefore n= 384
1+10,000/3300

Sample size96 households

A total of 96 househdk was sampled for the four sub locations to represent the whole
study area was ude The sub samples for each site was calculated proportionately
according to the total number of households it has within the total for all the households
within the four sitesThe number of households that constituted the sample for each sub
location waghereforeMigosi 35 household$yyawita 30, Wathorego 21 and Kgawegi

10 households as shown in the sampling frambe tablebelow.
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Table 2.1;

Sampling Frame:

Kisumu city | Sub locations Sampled Total number | Number of
constituenci sub locations | of households | households
es/sub & Total | (KNBS,2009) | sampled
counties population
Kisumu east | Got Nyabondo, Kaderq Wathorego 2,849 21
(12 sub| Okok,Konya, Wathoregg (Population
locations) Buoye, Chiga, Mayenyg 11,823)

Manyatta B, Nyalenda A

Nyalunya, Kasué
Kisumu Kanyakwar,Bandari, Nyawita 4,099 30
central Nyawita,Migosi, (14,747) 4,795 35
(7 sub Kaloleni, Manyatta A, Migosi(19,826)
locations) Nyalenda B
Kisumu west| Ojolla,Osiri, Kanyawegi,| Kanyawegi 1,454 10
(19sub Kogory,Dago,Mkendwa,| ( 6,529 )
locations) Bar A & B, Nyahera,

Newa, Upper Kadongq

Lower Kadongo,

Kapuonja, Wes

Karateng, East Karaten

Sunga, Marera, Korand

A & B.
Total for the 4 sampled sub locations 52,925 13,197 96

Source: Author
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Table 2.2 Key Informants

Key informant Organization

Director ofCity Planning County Government of Kisum#lanning Department
Director of Envionment County Government of Kisumu, Environmddpartment
Senior official Kisumu Urban Project (KUP)

DirectorNEMA NEMA, Kisumu County office

Mines and Eplosives offier Ministry of Mining ,Mines am Geology Department
Physical planner Ministry of Lands Physical Planning Department
PrivatepracticingPlanner Private office

Brownfield/quarry landowners| Nyawita (2 no.), Migosi (1 no.), Wathorego (1 no) &

Kanyawegi(1 no).

Source:author

3.5 Sampling Procedure

-Selecting sampling sites

A reconnaissance study was carried out for post mine brownfields within Ki€iyu

and those sampled were the abandoned quarry sites formerly quarrying for stones that
were in areas of long history of miningdathat hadopulation of people living around
them. All the four brownfieldsunder study wer&entified andselected for tsidy using
purposive sampling methadiie to their large sizeg€ach brownfield became a sample

site due the fact that they were existing sites of forstenemining areas and that they

no longer carried on with mining activities.
-Selecting sample households

Selecting the households for each brownfield site was based on the sampling frame above
with a total of 96 households for all the four siBendom sampling was used to collect

data from the households fothe boundary of each site and in the subsequent radii
within the 500 metres boundaryive concentric circles were drawn in GIS were used to
approximate the various radius for data collection around each site. Data was collected
from the respondents witheach diameter of the concentric rings around each site with
each first household being selected randomly and others within the ring picked randomly

at various ends albund the diameter.
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Proportional stratified sampling technique was used to calcutae number of
households to form the sub samples to be interviewed within each of the four sub
locations of the study areBespondents within the various radii were distributed equally.

The unit analysis in the studgre the individual brownfield sites @rthe households
found within 500m metres radius of the brownfield neighborhood for eachAdite
respondents were picked and included to form the sample size where the household
members were willing to participate in the studata collection was limit to the
various boundaries of eaddub location even in cases where the 500 metres radius
overlapped into the other neighboring slagation like in the case oMigosi and

Nyawita.

D 100 metres

D 200 metres

300 metres

4 E 400 metres
E:_:! 500m sampling boundary

D Migosi Post-mine site
A

Figure 3.4: Satellite aerial image showingsampling radius intervals andthe 500
metressampling boundaryaround the Migosi postmine site
Source: Satellite aerial image
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Figure 35: Satellite aerial image showing thesampling radius intervalsand the 500
metressampling boundary around the Nyawita postmine site
Source: Satellite aerial image

Figure 3.6: Satellite aerial image showing thesampling radius intervals and the500
metres sampling boundaryaround the Wathorego postmine site
Source: Satellite aerial image
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