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Executive summary

The current status of waste management, sanitation, water seamdendustrial environmental
management in Makana Municipality has been investigated as phe bbcalEnvironmental
Action Plan (LEAP).

The most common observation are that littering and illegal dumpiogr dbroughout urban
areas in Makana Municipality. This not only affects urban areassiiges, in terms of health
and aesthetics, but greatly affects property values and the qualityexsf and streams around

the towns. This has a dramatic affect on the ability of rivers and streams to bisdaversity.

The municipal skips provided by the municipality serve to contain wastee collected in
limited areas, these however are often badly sited and wpaidie out of skips due to animals
and people searching for recyclables. These skips are also megatden refuse only but are

used extensively for general refuse.

Three permitted landfill sites exist in Makana namely, Grahanmstéwcedale and Riebeck
East. Grahamstown landfill site is the largest and producela&awhich is controlled by two
dams downstream of the site. The biggest issue at this #ite fact that there are people living
on and around the site, some of which are permanent residents, otheysoatedly ‘hiding’ and

using the leachate water for domestic purposes. Alicedale abddRi&ast sites are very small
and both burn waste as part of permit conditions. This is not thenbzals of disposal of waste

due to release of greenhouse and other noxious gases during burning.

The municipality has recorded that approximately 3958@fregetable waste is disposed of in
the Grahamstown landfill site annually. A project has been dtahugh the Centre for

Entrepreneurship at Rhodes to turn this waste into compost.
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Two recycling businesses operate in Grahamstown only, namely: GrahaniRecycling and
Eastern Cape Bottle Buyers (ECBB). These businesses aremsfirginal and need community

and municipal support to remain viable.

Hazardous waste is of little concern in Makana Municipality dweelack of heavy industry,
however, various types of hazardous waste are produced by industries andstitbéons and
the disposal methods of these substances have been investigatdebugh in many cases the
disposal methods were adequate, in a number of sites improper disptkatds were being
undertaken. Noteworthy hazardous waste observed at the Grahamstowrl [Satedfncludes
sewage sludge, animal carcasses and abattoir waste. Thewereistlg no other means of

disposal of such wastes.

In Makana Municipality not all households have the RDP sanitation standard according t
Census 2001 figures. The municipality has embarked on a “bucket system eradication
programme” which may take a number of years to complete. The major environmental problem
that occurs with this system is when collections are late many people dispaeseage on

streets or in stormwater drains leading to health and environmental smpact

In Makana Municipality there are two sewage treatment works in Grahamatahone in
Alicedale. Current disposal methods of hazardous sludge pose a major environnzantbhba
there is a possibility that sewage sludge is getting back into the rivemsyafier treatment. On
average the Grahamstown Disposal Works has achieved the General dimtsst parameters
tested over the last four years. Mayfield STW has a sludge drying system whictolkzeide
volumes of hazardous sludge which presents disposal problems. It was found thatthexe is
operation between the institutions which test the treated effluent arttbthcreated a situation

in which information is not shared and no coherent data base of treatment works funst®n exi

There is no database available on water resources for developments in Makanpalitynic
According to Census 2001 10% of households in Makana Municipality fall below the RDP
levels. Only 22% of people have water inside their houses. In Grahamstown the yatiéieid
at the Waainek and Jan Kleinhans purifications works. In Alicedale, wateifisghur a works
close to the Bushman’s River on the west side of town. Riebeck East's waltéairsed from

boreholes and is not treated.
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Industrial Environmental Management practices were investigated. It was fouititetharger
corporately owned businesses and franchises often have environmental policies amd code

practice in place. The extent of compliance to these codes of practidenman.

The industries most in need of industrial environmental management are thdsé&axdc
hazardous waste and toxic waste waters, these include dry cleaners, tanmnaires shops,
garages and restaurants. All these industries require some leahioitron appropriate waste
handling and disposal methods. There is potential fayparation between various businesses to
have waste exchanges with existing waste recycling companies in Port Elizallstwbeee.
Many businesses also seem open to being audited for compliance to local and national
environmental standards and legislation. Bylaws for trade effluents are lyubeing drafted.

Bylaws on correct waste disposal practices should also be promulgated.

Air quality is not an issue currently but this will have to be monitored by the munigpaitit
future, especially to comply with updated legislation (not yet promulgated) and taltakeage
of international protocols (Kyoto). To date no bylaws exist for the control of emsssihich

affect air quality or zonation of businesses which produce emissions.
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Introduction
The current status of waste management, sanitation, water seamidendustrial environmental

management in Makana Municipality has bé&erestigated as part of the Lodahvironmental
Action Plan (LEAP). The purpose is to develop a realistic picture of tleegmects of
environmental management in the municipal area. This will help h&Hdrmulation of action
plans to address key issues but also create a record against futhiieh developments in
managing these issues can be measured. The information gathered kisrippase was
obtained by doing site visits and interviews as well as going throwgincipal records, 2001
Census dataand getting the public’s input viaumerousstakeholder meetirsg This report
outlines the situation on the ground and identifies gaps in informatiach will require more

detailed, full scale investigations beyond the scope of the LEAP.

Abbreviations
CBD - Central Business District

DME - Department of Minerals and Energy

DWAF — Department of Water Affairs and Forestry
EBRU — Environmental Biotechnology Research Unit
ECBB — Eastern Cape Bottle Buyers

GDW — Grahamstown Disposal Works

LDV - Light Delivery Vehicle

LEAP — Local Environmental Action Plan

MOP — Mayfield Oxidation Ponds

AEP - Alicedale Evaporation Ponds

RDP — Reconstruction and Development Plan
SET - Sustainable Environmental technologies
STW — Sewage treatment works

VIP — Ventilated Improved Pit Latrine

Waste M anagement
Waste management is a broad term for a group of activities winoltve dealing with waste

produced by the general public and industries. Broadly waste manageméet lmarken down

into a number of elements namely:
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collection and transportation
prevention

minimisation

treatment

disposal

The National Waste Management Strategy has outlined the goverangentmitment to
tackling issues surrounding waste management. Waste managementissuanthat is
currently being tackled all over the world, this is because pootewaanagement leado
environmental pollution, health hazards, flooding as well loss of resewhich otherwise
could be used to generate wealth.

Good waste management on the other hand can uplift communities byngrtbati people
live in a healthy and clean environme@ood waste management can also lead to job

creation and business opportunities through recycling and resource recovery.

General waste management issuesin Makana Municipality

Illegal Dumping, Disposal Issuesand Littering

.!s v
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Picture 1: lllegal dumping observed in and around Makana Municipality

Littering and illegal dumping was observed as common throughout urban iarééekana
Municipality. Site specific key issues within the area itteding and illegal dumping are

described in detail below.

The Bloukrans River and its tributaries and storm drains in @Grsioavn were choked with
rubbish at numerous site visits throughout the year. This poses &adkidb the river health
and biodiversity. This also cawsafrastructural problems such as clogging of drans
subsequent flooding, as well as impacting on the efficiency of seineaenent worksThe
health of water users may then be affected by poorer wateryopslit result of this decreased
efficiency. Resources are wasted as teams of municipal employees spendftemeach
rainstorm, unclogging rubbish choked drains. This time should be spent more ipedguct
maintaining infrastructure. Downstream water users are ingbagpon by subsequent

decreasedvater quality. Poor water quality affedtrigation of crops downstream and casse

2004/09/27

Picture 2: Litter in drains and in the streams and siver
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lllegal dumping and littering has been identified as an issue throughdatnisidunicipality
urban areas (Grahamstown, Alicedale, RiebEagt). The occurrence of illegal dumping is
especially prominent in the Grahamstown areas of Sun City, Hooge®oets Farm and
eDakeni as well as in the Kowie Ditch (Bloukrans River), Mataay&iver and eDakeni
tributary. All of these areas are characterised by high povertyslewel refuse collection
issues although weekly refuse collecti@portedly does occur. Many garden skips in these
areas were being used for general waste. In addition, in Grahamsiamyngarden skips are
in a poor state, rusted and with large holes, adding to litter prebReople were observed
scavenging in the skips for recoverables such as bottles while throwmgpluable waste
out of the skips in the process. Animal scavenging also adds tor#asl s refuse out of the
skips.

A number of skips are poorly positioned alongside watercourses, vaaidh to overflowing
and windblown refuse in the streams. The worst example of sucloposgitwas observed on
the banks of the Kowie Ditch in Albany road near the taxi rank. A langeunt of refuse is
dumped in this area surrounding the skip and animals including donkeys, dogs andegeat
observed scavenging in such skips. This furtiggravates the spreading of the waste into the
streets, stormwater drains and streams. Another poorly positioredsski Oatlands North
right next to a wetland system which is home to birdlife and essential to rivér. hea

lllegal dumping was observed on most Commonage areas. This dedreasedue of the

land for grazing and recreational uses as well as the surroymdiperties. In general;, also

has a negative visual impact on the entire area.

O
- 10703/2004

Picture 3: Litter and illegal dumping spoils the aesthetic of the commonage andiggas.

Many skips were full or overflowing which suggests that the municipat#y not have
capacity for regular collectiorA number of skips were not at designated sites resulting in
illegal dumping at the site& major problem with the use of skips is that the high sides make
disposal of large quantities or heavy items of garden or domesisereifficult unless the
end doors are left open. However, as mentioned earlier, open doorsanitoal scavengers
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access to the waste which not only spreads litter, but idatbdor the health of the animals.
An example of a good solution to this situation was observed in Sonhteggits where a
ramp built along side the skip position allowed easy dumping into the wkife keeping

large animals out. This solution would however be costly to implement throughout Makana.

Picture 4. Skips not properly managed and dumping sites without skipesaghtly and lead
to wind blown litter. This also createssituation in which illegal dumping becomes the
typical backdrop.

Access to waste collection services
In the 2001 Census data, three levels of refuse collection ewedeel, namely ‘kerbside,’

‘communal’ and none. There is some degree of overlap in municipal datsularly
between communal refuse collection and households classified as havigllection

services. This is confusing and there is uncertainty as to whamnthecipality calls

communal versus none.

According to municipal records provided, not all households within theetbowns in
Makana Municipality are provided with refuse collection services.Alitedale, 17
households out of a total of 868 were shown to be unservic&ieteek East, 30 out of 414
households remain unserviced and in Gradtewn, 6.4% of households are currently
recorded as having no refuse collection. This equates to a total of 92€hbloigswith a

further 1969 households on the communal refuse collection system.
Although approximately 10% of all households in Grahamstown, Riebeekrithsiiaedale

have access to ‘community’ refuse collection points, most skips ween signposted as

Garden Refuse skips. Separate skips for domestic refuse only were not apparent.

10



Makana LEAP: Environmental Audit ReperSustainable Environmental Technologies cc

KA HUNICTPALITY
Lyjind wo Yenkunkuma Yegadi Qha -
| Needani Nikhuphel Ngaphakiathi
Husa Ul!:‘wlahh lilvanya na Eiflego,
i unllo yaphely y Phakathi

&

~10/03/2004 "

Picture 5: Skips are for garden refuse only but no alternative sl@ps apparent in most

areas. This leads to the use of garden skips for all refuse

Public dustbins are only located in the CBD areas as well #inwkRhodes University
campus. This leads to widespread littering, especially at busy suehsas taxi ranks, pick
up/drop off points and along main thoroughfares and roads.

Street sweepers currently operate only within CBD areas wiflaikana Municipality.All
these factors contribute towards illegal dumping and wind blown hiter the associated
environmental and health impacts. On interviewing members of the publattitundes
towards littering, it was found that many people are hoping the munigipéll provide
more jobs to clean up the litter. The large cost of cleaning egallldumping, unclogging
drains and the social cost, money which could be used in upliftinghhoaities was most

often not considered by the interviewees.

Landfillsand Dump Sites
Landfill sites and dump sites are places which municipalitiesfarsdisposing of waste. The

planning and management of these sites is crucial for ensurinthéiraimpact on land, water

resources, air and aesthetic aspects are minimised. The Envmahn@onservation Act

11
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stipulates that any site used for dumping or disposal of waste meeds licensed. The
government has published guidelines through the Department of WatersAdfairForestry on
the minimum requirements for licensing, commissioning and operation bf Stes. These
guidelines stipulate how to go about site selection, site consinuas well as the operational
requirements of landfill sites. As part of this report the dinde will be used as the reference
point for sound management of the three sites in Makana Municipality.

Grahamstown Landfill Site

Grahamstown Municipal Landfill site is classified as G:B#4: meaning that it is permitted to
handle General wastées of Medium size and has significant leachate (runoff) production.
Landfill operation must comply with minimum requirements as stipdldy DWAF. The
landfill site is situated in an old kaolin quarry northwest Gfahamstown and has
approximate lifespan of another 50 years at current disposal rateabeRaar 2002 to 2003
25180 nt of domestic refuse, 38 588 of garden refuse and 618 of building rubble was
dumped. Adequate cover material is reportedly available. Thhasta leachate containment

pond which is used to spray the landfill site to suppress dust.

There are a number of issues surrounding the operation of the laitdfihich are of key
concern:

There is no access control to the site which means that theoecientrol of what is dumped

at the site. This results in the uncontrolled dumping of putresc{diecayable matter other
than garden fese) and other hazardous waste without the knowledge or control ofehe sit
operator. This may also lead to an underestimation of current dumpesyaad landfill
lifespan. Numerous site visits to the landfill were conducted and &atne wadhere any sign

of leachate spraying for dust suppression as stipulated in the penditions and municipal
records. It was difficult to determine whether cells are bemmgsttucted according to the
guidelines.

A major concern is the people living on the dump site as wedfjaatting in the bush in the
surrounding area near the dams constructed to catch and contaatded@ining from the
landfill. These people access these leachate containment aiatisif water needs and this is
a cause for great concern due the strong possibility of the presenteawf metals,
carcinogens and bacteria meaning that the water in these dams fis for human use.

Chronic health problems including cancers may result from the consumption of sucheleachat

12
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Poor or insufficient fencing results in significant amounts of windbloefuse littering
surrounding sites. This was a major concern raised by the neighbouring yooveer of the
riding school. The property value has not only been significantly dedrelge the
windblown litter also has a large negative impact on business hendgatfety of clients.
Windblown litter causes horses to spook, sometimes bolting, throwingritdheis and even
running into traffic. This is a major concern with many of the gdsing children. Windy
conditions cause so much windblown litter in the area that riding ®hent to be cancelled.
This results in loss of revenue not only to the riding school from mpe@li and national
events, but also to other Grahamstown businesses. Further losgentigeoccurs when
potential clients and horse owners are put off by the littered envirdnateéch riding school

employees struggle to keep under control.

The dumping of ostrich offal results in strong odours to be blown athesgroperties
surrounding the landfill site at times when this waste isuefiovered for a prolonged time
such as over the weekends. Better site management and wastagconkigo a long way to

reduce wind blown litter as will regular removal of windblown refuse from thesenc

No formal onsite salvagers operate although informal ‘picking’ does occur by the people
living on the surrounding land. This practiediscouraged by site operators and Makana

Municipality.

There is no evidence of the methane gas recovery project whictiasasl ©y Dr. la Trobe in
1990. This project consisted of a system of pipes to collect biogastliewiump feeding a
modified motor vehicle engine. This engine was attached to a gemératlectricity. The
revival of this project could be linked to carbon credit systenthefKyoto protocol. At
WasteCon 2004, run by the Institute of Waste Management of Southern, Adxigarts
recommended that municipalities should start to prepare for tlieateon of the Kyoto
protocol by planning projects. Projects to capture biogas from laadfillsewage treatment
works as well as cleaner technologies which would decrease greergasusmissions would
be able to seek funding from first world countries interestedrivocatrading. Further details
of this will be expanded upon later, should a project of this nature bedeoetsi Note that
stricter management of landfill site cell construction andwile will have to take place for a

gas recovery scheme to be successful.

13
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Alicedale
Alicedale has a G: S: -Bsite (General: Small: insignificant leachate production)hat t

Western end of the town. The site is located in an old stone quarrgitéhmes a life span of
15 to 20 years at current disposal rates. This life expectancyde@gase due to current
development plans and increased disposal rates. Burning of waste oceussveeek and no
leachate problems were apparent. The burning of waste shoulddoeirdiged because this
puts carcinogens, carbon dioxide, as well as other greenhouse gastw iatmosphere.
Alternatives to burning should be investigated as this is partigufagortant with respect to

the Kyoto protocol and Cemission reduction.

. 24703/2004

E ,f-':'g"

station. Rubbish is burnt once a week and often continues to smoulder for long periods.

Issues of concern are again lack of access control; no coterahg available to bury nen
flammables and though the burning of waste is a DWAF permit conoefssi this landfill,
refuse continues to smoulder which causes air pollution in the forraroinogenspdours
and could present a fire hazard. Current landfill operation will havmetreviewed in light
recent development in the Alicedale and surrounds and the poteotedse in quantities of
refuse. No salvaging occurs at present although there are plans for futuregecycl

14
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Riebeek East
The site is permitted as a G: C: BGeneral: Community sized: insignificant leachate

production) It is located outside town on the Eastern side and is steby grazing land.
Waste collection is done in a LDV (bakkie). No leachate is pratiu€ey issues identified
for this site are: there is no access control and fences mgedving to keep out the animals
from the surrounding area. Again, burning of waste is a permit concéssibis landfill, but
smouldering refuse could present a fire hazard to surrounding farmlandsirauny refuse
causes air pollution in the form of carcinogens and greenhouse gasealvisiging occurs
andthere is a relatively large quantity of scrap metal on sitehvbould be recovered and
sold.

Waste Management and Recycling
Good waste management and recycling go hand in hand. The more waste that can be recycled,

the less waste has to be handled and disposed of in the lateéllRecycling is a growing
business which has the potential to create jobs. As technologydyxling of materials
improves, more and more waste types could be recycled and ultimaiiyl kites will only
be used for theinrecyclable wastes. This will mean that waste managemdntost the

municipality less and business opportunities will be maximised.

Recycling in Makana Municipality
Two recycling businesses operate in Grahamstown only, namely: GralamRecycling

(Sean Haydock) and Eastern Cape Bottle Buyers (ECBB). Therdsara aumber of scrap
dealers in GrahamstownGrahamstown Recycling recycles paper and cardboard. ECBB
recycle all glass except sheet glass and automotive glass. iRgafcthese items occurs via
recycling bins and collection by the recycling companies themselvésouljh these are
private enterprises, the continued and increased support by the coynnamdit the
Municipality would allow the businesses to expand and create jobs.isThis area where
responsible waste management practices at household and worl@lacedn uplift the
community directly while contributing to creating a cleaner moigainable environment in
Makana.Some restaurants recycle cooking oil by giving it to Port Elizabasied paint and
varnish companies which fetch the oil. Motor oil is also ctééédrom some of the larger

15
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garages and workshops by an oil recycling company which sends a truck frofliRdyeth.
Car batteries are collected by some scrap dealers for recycling.

Picture 7: There are numerous paper and bottle recycling bins aroahan&town CBD and

Grahamstown West suburbs.

There is currently no recycling of tins, cans and plastics though d@nermarkets for these
items. There are many reasons why recycling is not a more promimeMakana
Municipality. According to public opinion, there is not enough incentive for étold
participation in recycling or for informal collectors of recyaia goods. For goods such as
paper and tins, cans etc. prices for recycled goods are not high enougbrfoal recyclers
to make an adequate living. Although interest has been expressed Wistestiarecycling

agencies in Grahamstown for larger scale recycling, as yet sibifitya studies have been

16
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undertaken to assess the viability of recycling of general waste Centre for
Entrepreneurship at Rhodes University reviewed business plans fotirrgcymding that
recycling is often not a viable business. However, many municipalibestry wide have
successfully implemented recycling projects, were revenue froyolimeg subsidises general

waste management as helps to create additional jobs.

There are no facilities for recycling at Landfill SitesMiakana Municipality and there are too
few recycling bins which are often used for general waste. Theugriently no formal sector
recycling in Grahamstown East. A community group, Mzam’omhle Waslled@ion Group
expressed interest in setting up a recycling initiative which woudthlgn focus on the
collection of aluminium cas Access to the markets, price and the baling and transport of the
cans to the nearest transfer station in Port Elizabeth peelsgre major obstacle as the group

currently do not have any way of accessing stprtapital for the project.

The recyclable or recoverable waste observed in Makana Munigifgalisted below. Not all

of these are currently being recycled.

* Plastic
0 Bottles
o Bags

o General PVC packaging products
* Glass bottles
» Paper
* Metal scrap
* Green waste
» Kitchen wast
* Electronics parts
 Tyres
» Oils and greases (motor and cooking)
» Car Batteries
Some of the wastes that are not recyclable are
» Polystyrene packaging*
* Food packaging*

* Window pane glass

17
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* Note:

Windshields
Building rubble
Some hazardous substances (e.g. cell phone and long life batteries)**

New technologies and developments revealed at WasteCon 2004dskimat the

recycling of polystyrene and similar food packaging is now possible.

** |Internationally, technologies for recycling electronic waste are being develapddhis is

being brought to South Africa by a company called Sky Africa, although iheecertainty as

to what kinds of electronic waste will be recycled.

Information Gapsin terms of recycling
To thoroughly identify and quantify the benefits that recycling can offerfahewing

information must be obtained:

An

The amount of material being recycled compared to the amounts of Wwastg
produced.

The markets for current recycled waste and the markets for rotiterials that are not
being recycled at present.

The transport costs for getting recycled goods to the nearest buyers.

The estimated costs of collection of potential recyclable materials

Assistance, funding or alternative arrangements that can makéirrgaasier or more
economically viable.

extensive feasibility study, similar to that whidias been carried out in other

municipalities, should be undertaken to gather the information requiredréase recycling

in Makana Municipality.

Hazar dous waste
Hazardous waste consists of chemicals, chemicals containersilastdnges that have been

identified as being somehow harmful to people and/or the environrBgamples are

transformer fluid, oils, medical waste and sewage sludge. Sonaedbas substances are

used in our households, for exampmdertain electronic goods. Other hazardous substances are

used in laboratories, factories and the motor industry for various purposes.

18
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In South Africa there are very few hazardous waste Slisently there are three sites in the
Nelson Mandela Metropol area, namely Aloes 1, 2 and temporary. Ehalgo one site in

Uitenhage at Koedoeskloof.

The Department of Water Affairs and Forestry has developed quedadn how to deal with
various types of hazardous waste. These have categorised the vandsiokihazardous
waste and outline the acceptable disposal methods for each cateGoryect disposal
practices of hazardous wastes are closely linked to effedtigiastrial environmental

management.

Hazardous Waste in Makana Municipality
Hazardous waste concern in Makana Municipality due the lack of heavytrinduswever,

various types of hazardous waste are produced by industries and otitetianstand the
disposal methods of these substances need to be investigated amdhemedied where
necessary. The issues of highest concern surrounding disposal pratteesardous waste
materials and hazardous material containers is the lackavkawess of the very serious health

and environmental consequences of incorrect disposal methods.

In a student study undertaken at Rhodes University, the following damamastes were
observed and associated the disposal practices notified:

» Putrescible waste, for example carcasses from abattoirs eatdhg municipal landfill
sites which can lead to spread of disease and odours.

* Fuels, oils and greases from workshops and petrol stagiweh up in rivers, soils and
ground water due to improper disposal, leaking tanks and lack of corgasiunes for
example bund walls, grease traps and oil drains. In some casg&mhamstown,
cooking oils are being sent to Port Elizabeth paint amdistacompanies for recycling
and many garages have systems for safe disposal of oil.

* Medical waste must be incinerated due to its highly infectiousr@adll clinics are
required to transport their own waste to Settlers hospitalnicineration. Incorrect
disposal poses a high risk to all people or animals that come into contact withstiee w

» Electronic wast®ften contais heavy metals and hazardous organic compounds. Small
quantities will end up in the municipal landfill from domesticussf; there is no other

alternative at this stage.
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« Transformer fluid from high voltage electricity substations is higbkic and should
not be disposed anywhere in the municipality, but returned to the suppigaii®rs
used for transformer fluid should under no circumstances be usechéormtrposes,
given away or disposed of in the landfill.

* Toxic wastewaters from abattoirs, tanneries and washwater Wworkshops and
garages currently go to the municipal sewage works. This can emter and streams
from leaking, pipes storm water and +off. Pretreatment before release into
municipal sewers should become standard practice for thesewatestestreams
according to individual and combined toxicities.

* Dry cleaning chemicals are highly toxic to humans and the environmeat the time
of investigation no environmental disposal practices were in plaoptyEchemicals
containers were given away to use for water storage etc. Such alasgeactices must
be stopped immediately and business owners made aware of the seviousneental
and health implications of the chemicals with which they work.

» Sewage sludge is classified as infectious waste becausetefidacontent and high
concentration of nutrieat This can enter streams and rivers and cause eutrophication,
the process by which a body of water becomes rich in dissolved nuttiesrtsby
encouraging the growth and decomposition of oxydepleting plant life and resulting
in harm to other organisms. Sewage sludge also poses a hazarglwo wexking at
sewage plants and animals grazing within the area.

» Laboratory chemicals of varying toxicity can enter the ecosyataincause damage if
proper procedures for disposal are not followedmost cases these are being sent to
WasteTech, however few industries wash hazardous chemicals dodraitmemostly
because of lack of awareness and lack of alternative means of disposal.

* Fertilizer production and warehousing can cause eutrophication in timediiate
surroundings and areas receiving runoff or wastewater. Fertbhzepanies in Makana
no longer manufacture fertilizers on site but have only distribution warehouses.

» Expired pharmaceuticals should be returned to pharmacies to avoid migls&oid
toxic chemicals such as antibiotics entering the ecosystembidtits can kill the

useful bacteria in the environment and sewage treatment systems.

The above wastes have been identified by deduction from municipal recaedgiews and

site visits. Many of these wastes occur in most municipalteuntry wide and as such are
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common issues in terms of hazardous waste. Though the DWAF guidelinesaldo
provision for domestic hazardous waste disposal in domestic lasité, there is still a

problem with safe disposal in smaller municipalities.

Noteworthy hazardous waste observed at the Grahamstown LandfilinSiieles sewage
sludge, animal carcasses and abattoir waste. It is acknowldugetheére is no simple and
cost effective means of disposal of hazardous wastes in Makanaipdlity and the use of
the landfill site, though not ideal, is the only means of containing thestes to minimise
environmental exposure. ldeally specially designed skips could be putdh@seWasteTech

for hazardous wastes, which could be shipped to hazardous waste disposal sites.

Industries around Grahamstown were also investigated to determindazardous wastes
are disposed of at source. Industries that were targeted werewhade use hazardous
chemicals in their processes and for cleaning. At many plazesdwas chemicals are being
washed down the drains, including recyclable waste such as oilgreases. Some of the
larger petrol stations and workshops are required to recycle bycthpwrate environmental
policies. Many are serviced by Oilkol, an oil recycling company, whiclogieally sends a
truck from Port Elizabeth to collect used oil. Other office amatkahop waste is also
separated at source but, apart from paper which is collecteddha@stown Recycling, all
other waste ends up in the landfill. This constitutes wasted effiotfhte part of the company
and wasted resources on the side of the municipality. The many rspratkte garages and
workshops do not have environmental practices surrounding oil disposal andfmbst
enters drains, polluting storm water. Soaps, cleaning fluids andtlaay substances entering
sewers (apart from stormwater drains) will end up at thege worksvhere these chemicals

cause bacterial kills in the sewage works compromising performance.

Vegetable waste and compost
In Makana Municipality as in all other areas, large quantitiaeegétable waste are produced

every year. Vegetable wastes are any kind of waste which conkigtanb material. The
primary source of this waste is from gardens and farming. Good exaamgleyrass cuttings
and hedge clippings. Though this waste is often disposed of in the lanidsll it is
potentially valuable as a good source of material for compost making.
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Picture 8: Many garden skips in Makana Municipality are filled wikhstly garden refuse,
but virtually all are also being used for domestic refuse.

Composting in Makana Municipality
The municipality has recorded that approximately 395006freegetable waste is disposed of

in the Grahamstown landfill site annually. This presented an opportémityeither a
composting business or a vermiculture business using the locakgrdémivorm species found
in Makana District. (Vermiculture is the use of speciallgdomworms to convert organic
matter into compokt Not only would this decrease quantities of waste to landfill but this
would also be a good example of utilising local biodiversity to solve istatrrently a waste
problem.In recognition of the opportunity and value that garden waste presentapasting
project has recently been set up through the Rhodes University CemEgtfepreneurship,
Mzam’omhle Waste Collection Group and Sustainable Environmentadinbgies, with
funding from the Carl and Emily Fuch’s Foundation and the support of Makaneiphlity.
All garden waste can now be taken to the compostingaitded near the dump site. The
project also receives municipal skips which do not have excessive ttomaste mixed into
the garden refuse. In Grahamstown the municipality has provided numerdas gkips all
over town. It appears that many people use these for their gardés Wwamost instances,
however, the skips are also being used for other waste that shdudgtlseparate so that the
garden waste can be used for composting, and time and capacitymMmasted separating out
the domestic refuse. To help ensure the viability and success ozdra'dinhle Composting

Project in Grahamstown, separate skips need to be provided for canratuse collection
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so as to keep refuse out of garden skips as well as an incideged of awareness and

community commitment around the value of separating garden and domestic refuse.

S “% v g we o

Picture 9: Mzam’Omhle community group has started turning garden refuse into compost

Apart from this initiative, some farmers also sell knaenure and the Grahamstown Riding

School sell horse manure to gardeners.

Sanitation
Sanitation is the broad term for activity which involves removingititng and containment of

sewage. This includes pit latrines, night soils (bucket systamh)flash toilets. Sanitation also

encompasses treatment of sewage to make it less hazardous to humans and timeesviro

General sanitation issuesin Makana Municipality
Primary concerns raised at public meetingre

Eradication of the bucket system

Access to public toilets

Quiality of water leaving sewage works (effluent quality)

Maintenance and paving of sewers and storm water drains

Disposal of sewage sludge

Livestock kraals within residential areas

Sewage treatment works are situated in the Bloukrans valley, in Mayfield aretiale.
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Access to sanitation
All South Africans have the right to have adequate sanitation. i$tdefined as having a

minimum of access to a ventilated pit latrine (VIP), acewydo RDP standards. Sanitation in
South Africa can be divided into the following categories; flushing tiletseptic tanks,
flushing toilets to sewers, ventilated pit latrines, pit lagjnghemical toilet, bucket latrines
and no access. In Makana Municipalitgt all households hawbe RDP sanitation standard
according to Census 2001 figures. The census showed how many households ées/énacc
sanitation and at what level. In Makana Municipality 3% of householdsrasganitation at
all and approximately 25% use bucket latrines. In total 45% of housetold®t have
sanitation at required level$dowever, according to census 2001 this figure could be as high
as 55% in Makana Municipality. Makana Municipality dispute these figaseexaggerated
and outdated but no other statistics were available at thefiméblication. A major problem
with VIP toilets in Grahamstown is the unsuitability of the utyleg geology. High clay
content in the soil means that excess liquids cannot percotategh the soils as per the VIP
design. This leads to poor functioning of the toilets, odours and ripid.fMany alternative
more suitable technologies exist which should be thoroughly investigadéore mass

installation of flush toilets or VIPs

Table 1: Number of households on the various types of sanitation sysieowing the

percentage of households below the RDP level of VIP

Toilet Type No. Households % of total
Flush toilet (connected to 6 155 34
sewerage system)

Flush toilet (with septic | 502 3
tank)

Chemical toilet 30 0.2
Pit latrine with ventilation 1 425 8
Pit Latrine without 2 557 14
ventilation

Bucket latrine 5391 30
None 2 106 12
Total no. households 10 054 55
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below RDP levels

Sewage treatment works
Sewage treatment works (STW) are used to treat waterbermmags,black water from

bowsers (honeguckes) and bucket latrines. This can be as simple as a ponding system or
large treatment plants with highly technical systems. In Makémaicipality there are two
sewage treatment works in Grahamstown and one in Alicedale. RiEbstkelies on septic
tanks and pit latrines. The proper management of these sitegigialsto ensure that sewage
water does not impact negatively on rivers and downstream usdhe past, poor sewage
treatment, or lack thereof, has caused devastation to farming cotesias well as river
health. The entire citrus farming community downstream of Grahamstawmecimated due

to the poor water quality in the past. As part of the LEAP the gewaatment works have
been assessed to determine whether treatment is adequate amyd ifteaventions can

improve the performance and hence improve the associated environmental and socisl impa

Certain aspects or parameters of the sewage water mustr®ned according to the size
and daily flow rate of the sewage treatment works. The monitorougregments are laid out
in Section 21 (f) and (h) of the National Water Act (Act 36L898). These parameters are
given limits, known as General Limits, which must be achieved béfwally releasing the
treated effluent into a water course (see Tablé 2hore detailed outline of the monitoring of

the sewage treatment works is outlined in the LEAP Monitoring Framework.

Grahamstown Disposal Works
The Grahamstown STW is situated on the south east side of Gtalwamn the Belmont

valley. The STW is designed to treat 4MI (408pmer day with the treated effluent flowing

into the Bloukrans River. This STW consists of a triefidler and anaerobic digestion system.

The biggest problem with this kind of system is the disposal of ted siudge. Note that this
is classified as hazardous waste as it is infectiousew@sirrent disposal methods are to
simply throw the dried sludge over the side of the drying beds wheas the potential to +e
enter the Bloukrans River during heavy rains. This would doemteract the treating of the

sewage as the sludge contains high nutrient levels, harmful baeoli) and possibly
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even heavy metals. Current disposal methods of this hazardous sludge mosera
environmental and social impact.
Correct disposal methods for sludge must be investigated and iengkhor at the very least

the sludge must be disposed of in an area where it cannot enter watercourses or gesund wa

Effluent quality is tested monthly by Department of Water Affainsl Forestry and analysis
done at an accredited laboratory in Port Elizabeth. The reseltaowever difficult to come
by and not always consistent in the parameters that are t€bteébllowing information was

obtained from DWAF for the Grahamstown Disposal Works for the last four.years

Table 2: Over the last four years the Grahamstown Disposal WGIB®V) has on average

achieved compliance to the General Limits for most parameters.

Parameter GDW average General Limit
pH 7.5 5.59.5
Chemical Oxygen 78.3 75
Demand (C.0.D.)

P.V.(O.A) 8.5 10
Suspended Solids 13 25
Electrical Conductivity 165.39 250
Sodium (Na) 190.7 90
Nitrate (NQ) & Nitrite 12.1 15
(NOy) as Nitrogen (N)

Ammonia (NH 6 3
Phosphorus (total) 7.5 15
Fecal coliforms 25032.1 1000
Heavy metals 0.0431 1

On average the Grahamstown Disposal Works has achieved the Gendtal for most
parameters tested. The three notable exceptions are Ch@ryggn Demand, sodium (salt)
concentration. These can all have devastating effects bstheimmm and on water users. High
chemical oxygen demand causes low oxygen availability to river faamsing decreased
biodiversity and river health which has a knock on effect to the ripgsarrounding)
ecosystems. Sodium is particular concern to farmers using tee f@airrigation as salt build
up in the soil decreases soil quality and productivity. The general sianta faecal
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coliforms are for 10km downstream of the treatment works which mahs count of 25
032 below the GDW is excellent as counts are often in the millions at the outletMst ST

Graph 1: Average performance of the Grahamstown Disposal Works over the past 4 years
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Graph 2: Average performance of the Grahamstown Disposal Works over the past 4 years
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Graph 3: Average faecal coliform count in the final effluent of the Grahamd$dsposal Works
over the past 4 years.
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An outline of the quarterly testing done by the Nelson Mandela Munidlp#dopol’'s Water
Reclamation Officer is also presenté@this gives an indication of the points at which samples
are taken along the process and provides a comparison of raw gevilage effluent quality
which entes the Bloukrans River. The full Certificate of Analysis has betached as
Appendix 1. Note that these figures are the results of a singléeduaest. Testing for

phosphorus and coliforms was not done, although legally these tests are required.

Table 3: Quarterly analysis of the Grahamstown Disposal works to monitorrparfce.

Sample Identification Raw Final Final General
Sewage | Effluent filtered | Limit

pH 6.9 7.3 - 5.59.5

Conductivity at 25°C - 137 - -

(mS/m)

Total dissolved solids @ | - 906 - -

180C

Chloride as ClI 221 - 251 -

Nitrate + Nitrite as N 0.8 15
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Ammonia as N 61 14 - 3
Chemical Oxygen Demand| 973 79 78 75
Permanganate value (4hr) | 53 12 12

Total solids (%)

Suspended solids 440 34 - 25
Volatile matter

The municipal budget reflects that more houses are to be contethedwaterborne sewage
system that feeds this plant. This may require upgrading of the $Thdndle additional

loads.

Mayfield Oxidation Ponds
The Mayfield Oxidation Ponds ausituated on the northast side of Grahamstown in the

Mayfield area. A series of ponds receive sewage via sewevelhas buckets and bowsers
(Honey Sucker). The effluent from this STW is used to irrigatectramonage below the
ponds. The valley in which the STW is situated is in the Botha’s Ratehment. The runoff
from this irrigated area ends up in a dam which Makana Brick dad@iahamstown Brick)
uses. This STW has a sludge drying system which leads to largeegbf hazardous sludge

which present disposal problems.
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06/04/2004 : ~ 07/04/2004

- e o s

Picture 9: Mayfield STW showing ponds with aerators, sludge, buckets and inlet

Although DWAF does sample the final effluent which is used for itinga these figures
were not available at the time of writing this report. Munitipecords of testing were
unobtainable. The main hazard of irrigating with effluent is theasboé diseases to humans
and animals thagat the plants in the irrigated area. If this water ibdaused for growing
vegetables, strict regulation of water quality must be maintaifbdre is currently no
cultivation of crops in the irrigated area but it is used for ggazit is not known whether
medicinal plants are harvested from the area. The problem of digfgesal is not as severe
as with the Grahamstown Disposal Works, but the implications leesame. Before
additional housing and waterborne sewerage added to the Mayfield pontitakhra’s City
Engineers should take into account the current handling capacity of taesyst plan for an
upgrade in anticipation of increased flow rates.

Alicedale Evaporation Ponds
Alicedale has a STW on the east end of town adjacent toubleniBan’s River. This consists

of a series of ponds and services Kwanonzwakazi, Transriviere amditedale CBD by
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bowser (honey sucker). According to the unit manager this site isntlyrrunning over
capacity and must be upgraded if more houses are to be put on the gydtesrtime of the
site visit the ponds were overflowing into a channel that leadset Bushman’s River. The
STW was designed to perform as evaporation ponds with no effluenindrkase in number
of households on waterborne sewerage without a corresponding increase imgheaqacity
at the ponds has caused a potentially environmentally disastroumsiamsewage with high
nutrient loading, bacterial counts, salts and chemical oxygen demand neaweomg the
Bushman’s River. The polluting of the river with low quality efflueatiges eutrophication,
algal blooming, death of sensitive fish and invertebrate species andlgéestruction of the
ecosystem. The upgrading of the STW at Alicedale is vital toawmpg the surrounding
environment and decrease odours especially in light of the new develspniaci will add
additional loading to an already overloaded system. The Alicedale pardsdesigned as
evaporation ponds and it was only due to the LEAP investigation that theFDWg¥game
aware that these ponds were beyond capacity and releasing eifflicethe environment.
There is, therefore, no monitoring data for this STW and the extemhmdcts on the

environment cannot be determined from this study.

24/03/2004
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Picture 10: Alicedale STW showing clogging at inlet with refys@r performance of ponds,
showing filling up of ponds with sludge and overflow to the Bushman’s River.

Riebeek East
Currently all houses are either on septic tanks, soak aways datezhimproved pit latrine

(VIP), there are plans to introduce a waterborne sewage sylssefficient groundwater is

found.

Livestock issuesin residential areas
The issues of livestock in Makana are largely dealt witthésection on livestock. However,

wastes of these livestock and the consequences of over 3 000 stock uniis keptlential areas
in Grahamstown alone must be mentioned here. These animals grazecomthenage by day
and return to kraals next to owners houses in the evening. Thimlyatauses odours and flies
and poses a health hazard to residents, but also is a threatnieathg streams and rivers as
runoff carries nutrientich manure to these after rains. An associated issue isuti@nts are
being removed (by grazing) and deposited in high concentratiotiee kraals. This does not
allow for a natural cycle of nutrients. This will ultimatelyusa soil infertility or soil depletion
on the commonage. Kraal manure, however, also presents an underutiledere®mthathi
Training Programme is running an ongoing education programme on how to coapest

using kraal manure and garden waste.

Water services
By the constitution of South Africall South Africans have the right to safe and clean water.

The RDP level for water services is that everybody must be able to accasdpgstédwater tap)
within 200m of their dwelling. Water is also necessary for indsstied thus development and
growth of the town must take place within the context of water availability. Irsteftme LEAP
this section deals with source directed costanld does not address water quality and quantity in

rivers, groundwater and dams. These aspects are addressed under the sectivviRy the

Water Supply
Currently there is no data on water resources available forlopevents in Makana

Municipality. This is alarming considering the rate of development rah&nstown and
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Alicedale as well as the expanded IDP programmes to put moreshoaswater borne

sewage in Grahamstown.

It is vital that an assessment of water quantity availabledvelopment, including a study of
hydrogeological conditions be completed so that new developments caanbedlin line
with water available. This will help prevent a potentially disaus situation in which
developments are approved and water cannot be supplied and further rnereesaurces
are stressed beyond their natural limits, more detail is expamuehis topic in the IWR

section.

Access to Water in Makana Municipality
According to Census 2001 10% of households in Makana Municipality fall bblevirDP

levels. 10% have the minimum standard of a standpipe within 200m. Only 2®%ople
have water inside their houses. In Grahamstown the water isepuaifithe Waainek and Jan
Kleinhans purifications works. The Waainek site is currently beingagegt; however, the
details of this upgrade were not available at the timereparing this report. A detailed
outline of the monitoring of the water quality is outlined in the LEAP Monitoring Fraorie

In Alicedale, water is purified in a works close to the Bushm&m&r on thewest side of
town. Alicedale’s water comes from the New Years Dam. Aber of the public raised the
concern that a landowner near the dam allows sewage to flow intelthevhich could enter

the dam during rainy conditions.

Riebeek East obtains its water from boreholes. Currently thergisject to drill more bore
holes to provide more water for the town. It has been reportedvétiar quality is variable;

however no issues have been raised by the public regarding water in Riebeek East.

Industrial Environmental Management
Industrial environmental management is the term used to describmdhastries and businesses

deal with their environmental impacts. Certain kinds of industigve, in the past, caused
severe environmental impacts, many of which we are only becoming aivaow. Industrial

environmental management practices have been developed over the pasotaggiades to
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help deal with these issues. An example of industrial environmer@ahgement is a mining
company which replaces the soil and vegetation after mining hascc@aa particular area. In
South Africa there are laws with which companies must complgffectively manage their
environmental impacts. Companies that are defined by the law asghempacts on the
environment are required to monitor the impacts and take actions tonpraveeduce the
impacts. Many large companies do this by implementing standardised nmeemagystems such
as 1SO 14000. Smaller industries often do not have the resouroegléoient such systems and
environmental management tends not to be a structured proceshbutiegtends on the degree
to which the management is committed to environmental managemeihtaarikhowledge of

environmental law as well as best practice.

I ndustrial Environmental Management issues identified within Makana
Municipality
The following issues have been identified in consultation with memidetse public as

issues which need further attention:
» Licensing or permit requirements for industries and the enforcement thereof
* Environmental Management Programme Report compliance assessment
* Funding of rehabilitation of old and abandoned quarries
* Underground storage tank testing at petrol stations
* Wash water treatment or disposal practices of dairies, abattoirs anddanne
» Oil and grease disposal practices at garages and other industries
* General environmental management practices or lack therenfiw$tries in Makana
Municipality
* Formation of waste/environmental management clubs

» Creating environmental ethic within industry

Types of Industry in Makana Municipality with Significant Environmental
I mpacts

Mining and quarrying
There is a small amount of mining and quarrying in the Makana Munigip@liay is mined
for brick making and for industrial minerals. Quarrying for blocks ondsaccurs

sporadically. Presently the mining companies are required to ca@mpletironmental
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Management Programme Reports before starting to mine. These rdptailshow they
intend to minimise environmental impacts and rehabilitate excengatlhey must also secure

finances to enable implementation of these reports.

Makana Municipality contains numerous disused kaolin mines and quaviaey. of these
were established before the legal requirements were promulgadkeds such, can only be

rehabilitated by extensive outside funding (government, NGO etc).

Tanneries
There are currently known tanneries and taxidermists operatindiakana Municipality.

The environmental management of tanneries is aimed at limiting ©dadrto the treatment
of wastewaters which may contain a whole host of hazardous chemszl in the tanning
process. Through the public meeting, it became apparent that some taaretreating their
wastewater before discharging to the sewers while otheesr@mtreatment system in place.
Although all tanneries were invited to a meeting to discuss cupractice and effective
environmental practices, there was some reluctance and mgptasss of only two tanneries
attended. Little accurate information could thus be obtained regathe environmental
practices of the other tanneries in Makana. A later visit to onleeofanneries revealed that
although there is no environmental policy, limited environmental traisingairied out for

employees working in the effluent treatment section.

Abattoirs
There are numerous abattoirs operating in Makana Municipality. dMsaktave nitrogemich

wastewaters as well as petruscible solid wdxsi#) of whichcan be hazardous in significant
concentrations. All abattoirs are required to be licensed byAlaough invited to a meeting
held for industries to discuss environmental management, no onehiesedtor attended and
no information was obtained on the environmental management practidesttoira. Waste
from one abattoir is removed by the Municipality and thus becomea®sbpensibility of the
Municipality to dispose of it correctly. The are currently 18 abattmsbutcheries operate in
Makana Municipality.
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Chemical industries and labor atories
In Makana Municipality there are a limited number of industtined fall into this category.

The universities and educational institutions have laboratoriésniigproduce hazardous
wastes. Fertilizer companies in Makana no longer manufactutiézéer and only have
distribution warehouses where there is little waste. Rhodes Witivdras a number of
departments have laboratories which produce hazardous wastes. Theseismabke the
services of WasteTech to remove hazardous materials. Biologésié and glass ware is
incinerated. The University is currently developing a more comprehenaste management

plan to deal particularly with hazardous waste streams and recyclables.

Petrol stations, garages and dairies
In Makana Municipality, as in many other areagmerous petrol stations, workshops and

garages occur within the towns. If environmental impacts are noaged correctly, these
industries can cause severe damage to the environhyeetrol, oil and greaselassed as
hazardous substances, are allowed to move into the environment \Wwhgrean pollute
rivers, soil, groundwater and cause harm to humans, fauna and flora. Fogada it is
important that these businesses manage their environmental irppaextsively and conduct
environmental training for all staff. It is thus important thegsie businesses they are included
in environmental education and action plans for the district. Out ofagygsrand workshops
interviewed in Grahamstown all had environmental policies drawn upédpdad offices of
the corporation. No smaller workshops were surveyed. Despite ghegsenmental policies,

no environmental training has taken place and only 2 have oil collected for recycling.

Lack of proper environmental management of garages and repashepskis most evident
after heavy rain. Currently, downpours in Grahamstown cause aalgcwashing out of
oils and greases from the storm drains into the Bloukrans River.cbhcern was raised by
the farmers downstream from Grahamstown who cannot use thituitstof water down the
river after a significant amount of rain due to the oils and geetisat are washed from the
town. The large quantities of litter washed down also cause blockagegation pipes and
pumps. Another important consideration of garages and dairies is able waters they
produce. Garages which offer car washes will produce soapy wdigxs are not a problem
as long as this water moves into municipal sewers. Dairiesreed to have effective

environmental management systems as washwaters can have high oogdmg (high
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chemical oxygen demand) as well as significant amount of chedigiafectants. This can
disrupt the functioning of sewerage works if disposed of in municipaérseor impact
negatively on ecosystems by killing beneficial organisms, changing whamistry and

causing eutrophication.

Miscellaneous
Other industries not listed above can also have environmental imgaese industries

include dry cleaners, ceramic industries, farming, printing and photographic operations
There are three dry cleaning operations in Grahamstown. On intargiesme of the
laundries, it was evident that no environmental management was tadoey plry cleaning
chemicals are highly toxic but were being disposed of in drains andirwerst were given to
farmers for water. This practice has not only severe envirommmplications, but severe

health hazards to those using the containers.

Education around health and environmental impacts and correct disposal migthaalk
chemicals used in all processes is essential for thenhafalhe people and the environment in
Makana. Disposal options must also be made known and available and tionpleeween
industries which produce similar wastes could reduce costs taduadivcompanies. Simple
environmental management strategies would go a long way to addressnhgrhctices,
particularly for the handling and disposal of hazardous chemicals and wastes.

Air quality
All South Africans have the right to clean air. This means tthatair we breathe must be free
from contaminants such as carcinogens, dust and smoke. In South Afmeaypair pollutants
are caused by indoor wood fires and industrial activity. Air qualityegulated through the
Atmospheric Pollution Prevention Act. Industries which have beentifted as causing air
pollution are required to register with the Chief Air Pollution Cantfficer. In Makana
Municipality the major sources of air pollution are indoor dir®ther sources include brick
factories, coal burning, dry cleaners and refuse burning. A major caatsitefor air quality is
the investigation into the possibility of carbon trading. The Kyotoogathas caused renewed
interest in cleaner technologies, recovering methane and biogasldraifils and sewage

treatment works. This is expanded on under the section on landfillscBrigeeduce emissions
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could become more economically viable as first world countriesbaceming interested in
funding emissionseducing projects in order to claim carbon credits. Potential projects include:
» Composting

» Landfill gas capture

» Biogas from sewage treatment works

» Use of integrated algal ponding for sewage treatment

* Replacement of older technologies with cleaner technologies

» Reduction of burning of refuse in smaller towns
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Certificate of analysis

Date 2003/09/30

Raw Settled
Sample identification sewage sewage
pH 6.9 7
Conductivity at 25C
(mS/m) -
Total dissolved solids at
180C -
Chloride as ClI 221 240
Nitrate+Nitrite as N -
Ammmonia as N 61 62
Chemical Oxygen
Demand 973 973
Permanganate value(4hr) 53 34
Total solids(%) -
Suspended solids 440 220
Volatile matter -
Phosphate -
Coliforms -

Ght Sewage Disposal works

Filter
feed

7.1

230
0.3
53

472
28

180

Appendix 1.

Certificate of Analysis

Filter
effluent
6.8

251
1.6
12

239
11

140

Samples taken at: Grahamstown Sewage Disposal Works

Date: September 2003

1st
Humus pond Final Supernatant
Effluent effluent effluent liquor
7.1 7 7.3 -
137
906 1624
226 224 251
11 1 0.8
19 7.7 14 328
177 92 67 79
15 8 12
32 11 34 18600

39

Digested Final
sludge filtered
6.7
78
12
3.61
70.27

General
Standard

15

75

25

10

1x10%/100ml
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