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EXECUTIVE SUMMARY

INTRODUCTION AND PROJECT AIMS

Werlands in urban environments are under great pressure due 1o competition for Jand resulting
from poverty, inadequate infrastructure and services and particularly a lack of housing. An
important function of urban catchmen! management is to preserve and restore urban wetlands
where possible. However. under South African conditions. the pressing needs of people for jobs
and housing often take precedence over environmental considerations. Hence projects which
can provide tangible benefits from wetlands to the local community are set 10 become an
important focus for responsible urban catchment management, Urban wetland conservation and
restoration would be encouraged if wetlands could be turned into sustainable economic assets,

by the cultivation of economically valuable plants in wetlands.

As a result of these considerations the Water Research Commission (WRC) initiated this project
on the cultivation of aquatic plants in restored urban wetlands for income generation in local

communities.

The original vision for the project was 1o carry out a more detailed monitoring of actual wetland
projects, and in particular 10 examine any such projects being carried out within the urban
stormwater systems of South African cities. The project proposal accepted by the Warer
Research Commission did not include the development of a database of wetland plamts. Within
the first year of project research, however. the following constraints emerged:

. There were no suitable wetland projects being undertaken in the South African stormwater

systems examined, such as there are in cities in Holland and Australia, for instance:

"

Existing wetland projects in South Africa tended to be small and based in rural areas;

The establishment of the Cape Town wetland pilot project (Invibiba)y which was linked o

es

this project was slow, and the prognosis for the success of the project was poor, given the
unsuitable site location and the low level of funding. Furthermore the project was not

located within the stormwater system.



In order to compensate for these drawbacks, the proposal was made to the WRC to develop the

database of wetland plams with potential economic value as an additional deliverable from the
project.

The aims of the project were therefore:

P
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To create a stand-alone dawbase with information on economically valuable plams
appropriate for cultivation in urban wetlands;

To evaluate projects and to develop guidelines to select wetlands and optimise their design
for urban agricultural activities and wetland rehabilitation;

To develop methods 1o turn urban wetlands into economic assets though the cultivation of
high-value plants;

To evaluate the improvement in water quality in terms of litter control and microbial and
nutrient loading as a result of urban wetland horticulture;

To assess the ecological benefits of urban wetland horticulture schemes;

To assess the economic benefits of urban wetland horticulture schemes to communities and

to local authorities, and to evaluate the sustainability of such schemes:

To develop training procedures 1o assist communities and local authorities in setting up and
maintaining wetland horticulture schemes.

Accordingly, this project has resulted in the following outputs:

e

PR

Part A, which consists of the Project Guidelines and Decision Support for selecting
wetlands for cultivation,

Part B, which reports on the results of the Inyibiba pilot project which was implemented 1o
test the feasibility and effects of cultivation in an urban wetland.

The new green database of wetland plants with economic potential. Part C of this repont
is the User Manual for the new qgreern database. new green itself is a stand-alone
Microsoft Access database.



PART A
PROJECT GUIDELINES AND DECISION SUPPORT

Part A consist of Project Guidelines and Decision Support for assessing wetland sites for their
suitability for cultivation of economically valuable plants, and for planning cultivation or other
cconomically productive projects in wetiands. The motivation behind producing the Guidelines
is to facilitate the conservation and restoration of wetlands, by promoting their economically

productive and sustainable use through cultivation of suitable plant species.

The Guidelines cover the planning and implementation phases of wetland cultivation projects,
developed during the course of the Inyibiba pilot project 10 cultivate an aliered urban wetland.
The Guidelines are generically applicable whenever cultivation in a wetland is contemplated.
Thus they are applicable 10 project planning and implementation in urban, peni-urban or rural
wetlands,

The first stage of planning entails a site assessment that will enable the user 1o identify whether
the wetland under consideration is pristine or whether it has been altered already. The
Guidelines differentiate between three types of wetlands, and the use 10 which a wetland may be
put will depend on the type of wetland, and the prevailing legislation and local authority

regulations.

1. Ahered wetlands: The Guidelines and new grec:n database deal mostly with plants that
can be cultivated in already ahtered and degraded wetlands, where planting will enhance the
ecological and hydrological functioning of the wetland.

!J

Pristine wetlands: It is recommended that pristine wetlands be used non-invasively or with

minimal invasion (¢.g. for recreation).

Constructed wetlands: This type of wetland can be constructed at a wastewater or

Tad

stormwater discharge point. in order 1o prevent the release of nutrients and other pollutants
into the environment. Constructed wetlands have been shown 1o be an efficiem and
economical means of purifying wastewater or stormwater, while at the same time display ing

ecological and hydrological functionality within a stormwater system.

Once a wetland has been classified, the Guidelines outline the further planning steps for
deciding on the appropriate cultivation or other use for the wetland. The important factors that
should be taken into consideration during each step of planning and implementation of the
project are also identified,



The Guidelines are idcally used together with the database now ¢z oo, which is discussed in
Part C, and which is a collection of data on wetland plants with economic potential along with

their respective growing conditions.

PART B
IMPLEMENTATION OF WETLAND CULTIVATION PROJECTS

This part of the report discusses the planning and implementation of a pilot wetland cultivation
project, the Inyibiba Pilot Project. which tested the ability of wetland cultivation to turn an
urban wetland into an economic asset. Three other wetland cultivation projects under way in

South Africa are also discussed and compared.

The Inyibiba Pilot Project

The Inyibiba Pilot Project was used to develop methods for turning wetlands into economic

assets, and the ecological, economic and social effects of the project were monitored.

The planning and budget of the Inyibiba Pilot Project was based on growing arum lily plamts for

their lowers, which were 1o be sold to the export market.

The urban wetland site authorized for use by the Inyibiba Pilot Project, the Greenpoint site in
Khayelitsha, Cape Town, was the least suitable of six potential wetland cultivation sites
evaluated in the Cape Town arca. Nevertheless a decision was taken to proceed with the
Inyibiba Pilot Project on this site. taking it on as a challenge while understanding the many

constraints which could hamper the success of the project

e The Inyibiba Pilo Project was not funded by the WRC, although it was initiated as a means
of addressing the aims of this WRC project on wetland cultivation. Thus the planning and

progress of both projects needed 10 be synchronised as closely as possible,

e The pressure of having two separate projects, the WRC project and the [nyibiba Pilot
Project, and trying to synchronise their progress required compromises to be made that
adversely affected the Inyibiba Pilot Project in terms of planning and monitoring time
frames, and evenwsally plant productivity. The project started before obtaining all the

necessary authorisations, and had 10 adapt to the constraints as it went along.

e  The site was not ideal, as predicted. It was not wet enough, and was wind exposed, placing

stress on the plants.
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The business plan set ambitious goals of production, particularly given the other contraims,
Limited funding was available, not enough 10 achieve the goals of the business plan.

The time and funding constraints compromised the public consultation and subsequent
hiring of staff. Funding constraints eventually led to loss of key staff, affecting project

implementation.

The speed of implementation contributed 10 the various stakeholders neglecting 1o
adequately articulate their roles and responsibilities. For this reason the interface between

this WRC Project and the Inyibiba Pilot Project was not always clear o all parties.

A shortcoming of the planning was that no contingency plans were put in place to cope with

the possibility of the site becoming dry and requiring irrigation,

COMPARISON WITH OTHER WETLAND CULTIVATION PROJECTS

The Inyibiba Pilot Project had goals to produce flowers for export within the first season, and
had established itself on a relatively large arca immediately. thereby stretching the limited
budget. A comparative survey of three other wetland cultivation projects in South Africa

revealed that they set more conservative goals, to progress slowly while developing skills and

learning from experience, to cultivate a relatively small area initially, and to sell their products

on the local domestic market.

KEY FINDINGS

Planning

e The planning phase should not be rushed. but should allow time for comprehensive
negotiations. and for all necessary legal and other requirements 10 be met before project
implementation.

e In planning a project, the business goals should be kept modest 1o begin with, so that a small

budget will suffice 1o suppont capacity building while experience is gained and productivity
established. Once skills and productivity are established and the project has become
financially sustainable, goals can be further expanded.



o The business plan must allow for all foresecable eventualities and worst-case scenarios,
such as periods of drought or discase which may interfere with productivity. Contingency
plans should be made to deal with these events,

e Staff continuity is important, and it is important to budget to retain key staff.

e Care must be exercised in selecting plants suited to local soil, water and climatie conditions.
This will reduce the need for supplementary management measures such as irrigation or
pesticide application.

e Sufficient funding and time must be allowed for the public participation processes to be
comprehensive and 10 ensure that all concerns have been dealt with to the satistaction of all
partics.

e The lines of authority and the roles and responsibilities of all parties should be carefully
defined during the planning phase.

Implementation

e It is important to have a manager who is on site each day, and who is able to train staff in
proper procedures.

e |t may be necessary 1o manage the nutrient status of the soil 1o maximise crop productivity.

e Monitoring of surface and groundwater is necessary to predict changes that might occur w0
the site when the river rises and floods the wetland, and to select & suitable (least polluted)

water source to use for irrigation.

e A long-term soil and water monitoring programme is essential to reveal any significant
changes associated with cultivation, and allow steps to be taken to manage the changes.

o Staff and consumers must be protected from poliuted water and soil, and suitable measures
taken to ensure the safety of all personnel and consumers when cultivating in an area with

high levels of faecal contamination.

Ecological effects. The immediate ecological benefits of wetland cultivation consisted of
cleaning the area of litter, human waste, and alien invasive plants. Cultivation and management
of the area prevents new dumping, alien plant growth, and grazing and trampling by domestic
stock, which preserves the wetland area from further degradation.
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Economic effects. Although the Inyvibiba Pilot Project did not become economically sustainable
in its 12 months of operation, in that time it provided employment and wages to members of a
community with high levels of unemployment. It also established an area of | hectare

containing over 36 000 arum lily plants which can be harvested for lowers in future scasons.

Social effects. Stafl were emploved from the local community and trained in all aspects of

planting. growing and harvesting arum lilies.

Setting up of the Inyibiba Pilot Project contributed 10 the capacity of the local authorities,
particularly the Tygerberg Administration and Cape Metropolitan Council, o set up and

administer projects such as this.

CONCLUSIONS

e It is possible to cultivate economically valuable plants at high density in an altered urban
wetland. and if growing conditions are optimized then it should be possible for such a
project to become a sustainable source of employment and wetland protection.

e Wetland cultivation projects can provide at the very least the ecological benefit of
preserving the wetland from further degradation or from settlement. and create an

opportunity to rehabilitate the wetland in the future.

e Cultivation of economically valuable plants creates a source of employment and skills
development for communities near the wetland, Wetland cultivation projects have the
potential to become a focus for other business and entreprencurial activities in the

surrounding communities.
e Thus cultivation of economically valuable plants in wetlands can provide the economic

incentives necded 10 ensure the continued preservation and rehabilitation of wetlands,

RECOMMENDATIONS

e As a means of preserving urban wetlands and maintaining their environmental services,

steps to create economic value out of urban wetlands should be actively pursued.

e The Project Guidelines and Decision Support (Volume | of the HVAP project) should be

used in determining the suitability of wetland sites for cultivation.
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The New Green plant database should be used to identify a suitable mix of plant species for

growing on site.

Cultivation practices should be promoted which rehabilitate wetland function,

Wetland cultivation should ideally incorporate plants (1in addition to the primary crop)
which can fulfil multiple functions, However the environmental management requirements
for wetlands will need 10 be relaxed where possible 10 allow for cultivation of a number of

useful plamt species, some of which may not ocowr naturally in the wetland

I'he cultivation site must be actively monitored over the long-term, to detect and manage the

environmental impacts of the project

A comprehensive process of public consuliation and panicipation should be initiated early
in the planning process, before plans have hardened. It is important also that consultation
takes place with all interested individuals in the community, and not merely with their

representatives.

The public participation process should be conducted by independent persons who are

expert in conducting the participation and negotiation process

A relaxation of the stringent standards of environmental protection imposed by the
authoritics will be required if altered wetlands are to become economically sustainable

assets.

Simple and low-cost solutions to irrigation, fertiliser and pesticide requirements should be

used where possible.

PARTC
neEw GrReEEN USER MANUAL

Part C is composed of two sections, the first section giving background information about .«

, and the second section being the operating manual for new usrecrn. The latter

includes technical information on opening and navigating around the database, as well as on

adding your own information and data, and creating your own queries for searching the

database,
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The dmabase ©ow goeern is @ collection of information on wetland plants which due 10 their
usefulness have a potential economic value. The plants are listed by species name. by category
of use, and by geographical arca. The categories of use 10 which plants have been assigned are
as follows: ornamental, utilitarian, essential oils, medicinal, food, water purification. The plants
are linked to specific geographical regions of South Africa, where they may grow.

The riew grew: database should ideally be used together with Part A, the Proiect Guidelines
and Decision Support. Used together, they will assist in deciding on whether or not 10 cultivate
within a particular wetland, and in the selection of plants which are suited for cultivation in tha
wetland.
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1
INTRODUCTION

1.1 WETLAND DEFINITION

The Convention on Wetlands of Intemational Impontance Especially as Waterfowl Habitm

1971 (Ramsar Convention) defines wetlands as follows:

“areas of marsh, fen, peatland or water, whether naiural or artificial. permanent
or tempovary, with waier that is siatic or flowing, brackish or salt, including arcas
of marine water the depth of which at low tide does nov exceed six meters ”

(Article 1.1, Ramsar Convention)

1.2 PRESENT STATUS OF WETLANDS IN SOUTH AFRICA

Wetlands have been identified as the third most important life support system on Earth (The
World Conservation Strategy, ITUCN, 1980) Because of South Africa’s narrow coastal strip.
there are few lowlands and associated wetlands. Yet over half of the few wetlands of South
Africa have been already destroyed (Breen and Begg, 1989) Because wetlands act as vast
sponges 1o hold water run-off, wetland loss is of serious concem for a country which s
essentially anid (the average annual rainfall of ~500 mm is <350 mm below the world average,
(Cowan, 1995)). In consequence of wetland and general water mismanagement. it has been
estimated that SA will run short of water by the vear 2030 (Lindley, 2001 ).

1.3 PRESENT STATUS OF NATIONAL POLICY ON WETLAND
USE

Considening the present rate of wetland loss in SA, 1t is ¢crucial 1o have a national policy to
guide management and conservation of remaining pristine wetlands, and the sustainable use of
other 1ypes of wetlands. Broad objectives of the Ramsar Convention include that each
contracting parnty (of which SA is one) should stem loss of wetlands and promote wise use of

wetlands (Cowan, 1995)
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The Sub-directorate Ecosystems of the Depantment of Environmental Affairs and Tounsm is
responsible for the South Afnican Wetlands Conservation Programme. One of their eight sub-
programmes include forming a national pohicy on wetlands. The Ramsar Convention will be
accepted into South  African legislation through the Wetland Conservation Bill afier
amendmenms. Another imponant subprogramme s that on mierdepanmental co-ordination
where the state depaniments most obviously involved would be the Department of Water
Affairs and Forestry, the Depanmemt of Environmental Affairs and Tounism, and the
Department of Agriculture.

1.4 EXISTING LEGISLATION AND GUIDELINES ON WETLAND
USE

Although a broad varniety of wetlands exist in South Africa. and South Africa has acknow ledgped
the importance of wetlands by acceding 10 the Ramsar Convention, its legislation 1s no

comprehensive, and a dedicated wetlands protection Act is Jacking.

The National Water Act 36 of 1998 makes specific provision for the protection of wetlands,
The Conservanon of Agnicultural Resources Act 43 of 1983 also covers wetlands, but this Act
does not apply to land sitvated in any urban area. It is also arguable that the Sea Shore Act 21
of 1935 is applicable in the case of those wetlands in coastal waters, such as tidal lagoons and
estuaries. The Environment Conservation Act 72 of 1989 and Regulations are relevant in the
case of ‘reclamation’ of land in wetlands and below the high-water mark in coastal waters. A
national policy on wetlands is in preparation,

To date, the following informal guidelines exist on wetland management in South Africa:

e WETLAND-USE - & wetland management decision support system exist which assists
agncultural and nature consenvation extension workers by providing advice for agnicultural
land-use (cropping, grazing, buming) in wetlands (Kowze er al., 1994). The system helps
identify what was defined as acceptable land-use for a particular site based mostly on soil
characteristics as an indication of wetland zone (open water, marsh, wet meadow and wet
grassland). The system is ideally consulted in conjunction with a document on land -use
impacts on wetlands (Kotze and Breen, 1994). Recommendations on buming may not be in

keeping with a future national policy (see Section 4).

e  WETLAND FIX - a publication of field guides emerging from four years of the Rennies

Wetlands Project, and discussions with farmers and agnculture conservation extension
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officers in KwaZulu-Natal, the Eastern Free State and Mpumalanga. Wetland Fix 1s South
Africa’s first illustrated set of field guides on the assessment, management and
rehabilitation of wetlands. Reports on rehebilitation and wise use of wetlands are also

presented (hup: www wetland org.za'). The series includes:
e Pan | Introduction and wetland assessment,
e Parnt 2 Wetland buming and grazing guide
e Pan X Swreambank stabilization and channel plug development.
o  Pant 4 Indigenous plants suitable for rehabilitation.
e Part & Spring protection guide
e Part & Alien plant control guide.
It should be remembered that the guides mentioned above. as well as these WRC project
Guidelines, are merely intended to direct the user towards the appropriate decision for the
particular wetland in question.  No one guide is a replacement for a multi-face ted, site-specific

approach which entails gathering information, using the approprate guide(s), consulting people
involved and applyving the results to the local situation

Although there 1s no national policy on wetland use as vet, it is clear that any cultivation -use of
wetlands should be limited to altered or constructed wetlands, be sustainable, and mantain or

restore the functionality, i.e. ecology and hydrology. thereof

1.5 WISE USE OF WETLANDS: SITE ASSESSMENT AND
DESIGN

Wetlands have been used actively for water purification, for the cultivation of aquatic and semi-
aquanc plans (medicinal, building and 1extile materials) and for recreation. including tourism.
Wetlands are in any case a source of food (fish, shellfish. crustaceans and plants), water
(domestic. agricultural and industnial) and recreation for people

In these Guidelines. a ¢lear distinction is made between the appropriate uses of altered, pnstine
and constructed wetlands. The Guidelines help the user 1o identify the type of wetland in
question. From there, practical guidelines are given mostly on cultivation in altered wetlands,
Regarding pristine wetlands, this guide recommends non-invasive use. On the rehabilitation of

wetlands and construction of wetlands, there is a wealth of detailed literature and the reader is

AT



referred 1o this, While the content of this document is mostly on cultivation in altered wetlands,
current opinion and policy on use of pristine wetlands and reference 10 sources for constructing
and rehabilitating wetlands are included for completeness,

Regarding cultivation in altered wetlands, the key 10 proper wetland site assessment and design
is through obtaining the relevant information and making the necessary on -site observations
and measurements. Ways of finding this information are given in these guidelines. In addition
there 1s a database of wetland plants with economic potential, new green, which s designed
10 be used together with these guidelines. The new oreen database is available on the world-

wide web at the site: www wre.org' newgreen.
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2
HOW TO USE THIS GUIDE

This guide is 10 be used together with the new  green database on wetland plants with
economic potential (see Main Form in Figure 1), and with the flow diagram i Figure 2. Each
section of this guide s essenually an explanation of the relevant step shown in the flow

diagram. The sieps in the flow diagram crossorefer 1o the relevant section of this gude

Although detals are given for plant cultivatuion methods, 1 1 stressed agamn that cultivation s
only appropnate in aliered wetlands where such cultivation would be rehabilitative, that is by

cultivating wetland plant species.

Ihis guide and new areern provide decision support when cultivation in a wetland 1s being
contemplated. However, they do not provide the last word, and their use should be
accompamed by consultation with local wetland and plant experts, relevant environmental
orgamisations, as well as by consultation with local and national authorities administering land

use, environment and water atfairs
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3
INTERFACE BETWEEN NEW GREEN AND THESE

GUIDELINES

Four options for searching new creen are presented in the main form of the database

(Figure 1)

1. SITE QUIZ search, which allows the user 10 charactenise the tvpe of wetland and provides

a list of the viable species for a wetland with those charactenstics.

2. SPECIES search. provides information about a particular species,

Yo

USE search, provides a list of species which have a particular use (e.g. Medicimal, weaving,

eie), OR

4. REGION search, provides a hist of species for the region of interest
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The four options for starting & scarch 1o assess sites and species are explained more fully below

in relation to these guidelines:

SITE QUIZ

This scarch option goes hand-in-hand with the Site Assessment step described in these
guidehines below ar4.1.1,

The first stage of enquiry involves making a preliminary asse ssment to determune whether
the particular wetland is in a pristine condition, or whether it has been aliered. Pristine
wetlands must not be altered in any way by cultivation or introduction of additional plant
species, and the only option 1s for non-invasive and sustainable uses of the wetland and the

plants occurring there naturally,

If 2 potental site is an altered wetland, site assessmenmt based on visual inspection,

histonical data, digital data, and ground-truthing will provide the data for the site quiz.

Ways o find this information (regional and metropolitan scale) are provided in these
Guidelines a1 4.1.1. Once a site has been environmentally characten sed in this way, the
new ayeen Site Quiz search provides a list of plant species appropriate 1o the site.

SPECIES

If the desired plant species is selected first, an appropriate site may be found based on the
optimal environment displayved in the database for that plant species.

USES

If the potential uses of the plant and the site are known (e.g. growth of medicinal aquatic
plants, sustainable harvesting of Tiphus reeds), the database provides a list of potentially
suitable species together with their optimal environmental conditions. This makes it
possible to choose a suitable site in which to grow them.

REGION

If the user is not sure where to start, the database can provide a list of species which occur
naturally in a given region of South Africa.

Whether the user chooses the new green SITE QUIZ imually or has 1o assess the site after

selecting plant species or use, some site assessment will be necessary
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4
CULTIVATION IN WETLANDS

The following defiminion of the wise use of wetlands was accepted at the third meeting of

contracting parties to the Ramsar Convention:

“The wise use of wetlands ts thetr sustainable wrilizanon for the benefit of

humankind in a way comparible with the maintenance of the narwal properties of

the ecosvsiem.”
In accepting this definition of the wise use of wetlands, the Ramsar Convention recommends
thar all contracting panies prepare national wetland policies. Policy on use of wetlands falls
mostly within the spheres of environmental affairs, agriculture, water affairs and nature
conservation. The most recent discussion document for agricultural policy in SA (Mimistry for

Agniculture and Land Affairs, 1998) states the following regarding natural wetlands:

“in accordance with the Conservarion of Agricultural Resources Act. 1983 (Act
No. 43 of 19583). theve are conmtrol measures governing centain agricultural
activities. A land owner may not use the vegetation in a wetland in such a
manner that it cawses deteriovation: cultivation and drainage of we tlands are not
permissible; the flow pattern of water mayv not be changed, and permission must
be omained 1w burm wetland, and this wil only be given under special
circumstances
It is clear that draining, cleanng and buming of wetland areas for conventional dryland crop
production is inappropriate and not in keeping with the above policy statement. However, there
would be a large difference between the impact of conventional crop production on wetlands
and that of a more sustainable approach that did not involve drainage or alteration of flow.
There have been no statements specifving to what degree wetlands may be cultivated if
cultivation maintains the ecological and hydrological functioning of the wetland . The Ministry
for Agniculture and Land Affairs should include a clear statement on different modes of

cultivation and their acceptance in their national policy on wetlands, which is in preparation.

A project dealing with cultivation in wetlands will pass through two broad stages, planning and
implementation (see flow diagram). Both stages can be broken down into a number of steps, as
has been done in these Guidelines. The first step of planning requires an assessment as 10
whether it is an altered wetland or whether it 1s still in a pristine natural 8 ate, since the potential
use 10 which it ¢can be put depends firstly upon this factor. Once this has been established, the
planning stage may proceed through further steps culminating in project implementation.,
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Figure 2 Flowchart outlining generic site assesement and design procedures for
sustainable use of wetlands
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The steps of planning and implemenation are described below at section 4.1 and 4.2,

4.1 PROJECT PLANNING

4.1.1 SITE ASSESSMENT

Thas step will allow the user to decide whether the wetland site i<
Ste Assessment
in pristine condition, or whether it has been altered and is thus frefer ko sechons 4.1 1)
suttable for cultivatnion. Wetland sttes can be assessed by one or v
- Visual St Assessmet
more of the following routes Meioresl Sae Assessment
Dt Sae Assens et
Maps and Prctos
I By visual inspection, l
2 From histonical data or existing data- sets on wetlands: 2 Ground-truthing
« Bosc sie data
3. Using digital site assessment, maps and photos, o Aot e data
4 By ground-truthing (i.¢. measurement on site) v

The types of information of relevance 1o the assessment include the following:

o Topography and geology,

e Chimatic data for the site and its catchment area:

e Catchment conditions;

e  Soil characteristics,

e Water charactenistics,

o Water and soil nutnients;

e Water and soil pollutants,

e Wetand dry cycles. and flooding levels and patterns;
e Vegetation charactenistics and species inventory

e Animals and insects present;

e Prior and present land uses.

The four broad methods of acquiring this 1ype of information are discussed further below. Site

assessment using any of these methods will require the help of appropriate environmental

expens. Local environmental consultants can be approached. Other expert information is freely

AlS



available on the Intemet, for example at the Wetland Fix site hitp:‘www wetland org.za’ The
site has a series of six ficld gmdes including one on site assessment (Pant 1 Introduction and
wetland assessment). Wetland Fix guides provide a simple method of wetland evaluation for
use by an agency extension official and others who are unfarmibar with wetlands and who are
not wetland specialists. 1t is intended 10 be used for education, simple impact assessments,

management OF restoration, and wetland imvenlory purposes.

/] Visual site assessment

This is gquite literally @ process of walking though the site, and noting the following:

e signs of pollution of the water, litter, industrial wasie, human or amimal wastes;
e species of plants present.

e species of animals, birds and insects present.

e arficial drainage ditches, pipelines, channel or weir construction;

e signs of overgrazing, trampling, ploughing or other cultivation methods: and

e any other signs of alieration or over- use

2. Historical data and existing data sets on wetlands

Historical environmental data can provide broad and large-scale information on e
topography. floodlines and vegetation. This facilitates the site design and planning of the
placement or modification of various structures (e.g. weirs, water retention trenches, irmigation
and diversion channels) if these are 10 be used.

There are also inventories of SA wetlands available from the Depantment of Environmenial
Alfairs and Tourism (South African Wetlands Conservation Programm e, 1997). These provide
data sets on marine, estuaring, rivering, lacustrine and palustrine wetlands, This can assist those

in need of data as an interim substitute for a full wetland survey .

- B Digital site assessment, maps and photographs
Digital information sets can be obtained from the Department of Land Affairs, Maps and

Surveving in Mowbray, Cape Town. These are suitable for GIS-based assessment,

Maps and aerial photographs of areas in S.A. can be obtained from the Depariment of Land
Affairs, Maps and Surveying in Mowbray, Cape Town. Small-scale aerial photographs (e.g.
12000 or 1:5000) with data overlays such as floodlines can be obtained from the survey branch
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of city administrations or regional service councils. In addition, urban and environmental

planners copsultants may be commissioned to survey an arca.

Environmental data and maps are also available from government and educational institutions
(see below for examples). The following are some of the important environmental parameters
and the common sources of this data:

Soil data

Information about soils is available from a number of sources.
A. Environmental Potential Atlas (ENPAT)

ENPAT is a CD-based digital geographic and environmental database for South Africa which
utihizes GIS (Geographic Information Systems) technology (Van Riet er al.. 1997). ENPAT
draws 1ogether on one CD environmental information for South Afnca that was originally

spread across a vanety of media from many differem organizations. It shouid be noted that
ENPA'T can only give a very general idea of the soil tvpe of the area, with resolution at the
metropolitan scele. Even at better resolution, however, it is important to note that wetland soils

may differ from the surrounding soils, and wetland soils should be ground-truthed.

Chher data available on ENPAT concerns ramnfall, geology, catchment arca, vegetation types
and land use, amongst others. Maps are also available which combine data sets in a unigue way
(eg. a map of areas with potential for environmentally sustainable de velopment was

constructed by combining data on environmenital resources and population density ).

ENPAT provides information at national, provincial and metropolitan scales (Gauteng., Cape
Town, Pon Elizabeth, Durban Functional Region and Bloemfontein). 1t is available from the
ENPAT Steenng Committee, Department of Environmental Affairs and Tounsm,

B. University Soil Science Departments

Soil science expens at local university and agncultural colleges should be able to act in an
advisory capacity and provide soil maps of the relevant arca.

Chmatic data

South African Weather Burcau (SAWRE)

The SAWB provides monthly and annual rainfall and temperature maps (in m ilhmetres of

rainfall, or percentage of normal). Maps are available as hard copres or files of these can be
downloaded directly from their Intemet site hitp. www weathersa co.za. Data are available
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regarding temperature, rainfall, humidity and davs of sunshine. Data are available for national,
regional and metropolitan levels.

Biome and vegetation data

Vegetauon maps are available from the Depanment of Land Affairs, Maps and Surveving,
Mowbray, Cape Town, and are also available on ENPAT . In addition, the user should note the
biome of the site and the existing vegetation to determune which plant species grow naturally in
the area. Consequently, some existing species may be added 10 the desired species hst Acrial
photographs, if of a sufficiently high resolution, and low-level remote sensing technology can

also be extremely accurate and informative, but must be ground-truthed.

Animal and insect data

Information about amimal distribution can be found n standard reference works Insect
distribution tends to be quite localised, and ground-truthing will be the primary way to ascertain
this.

Al this stage of 1he site assessment it should be possible 10 evaluate the wetland site, and decide
whether or not it has been altered. 11t is in an unalicred state then the options for its future use

are limited to those that are sustainable and non-invasive.

On the other hand, if it has clearly been altered then more options exist regarding its future use .
In this case. 1t will be necessary to ascertain the physical condition of the wetland components,
so that plants can be chosen for cultivation which will tolerate the on-site conditions,

4. Physical site assessment and Ground -truthing

Biotic data

A survey of existing plant, animal, bird and insect hife should be camed out, noting the
presence of any endangered or red data species. Their presence may prechude cultivanon on all

or pant of that site. An assessment of the existing biota will also reveal whether any useful

indigenous species are present, as well as the presence of exotic and invader species .

Assessments can be conducted using field guides and or with the help of botanists, zoologists
and environmental consultants. Leaf samples may be taken from plants in order to compile a
species list, which can be done by the local herbarium.

If 2 species present on the site is also a species desired for cultivation, leaf samples can be taken
for analyses of macronutrients (Nitrogen, Phosphorus, Magnesium, Calcium, Potassium) in
order 10 assess the fertility of the site for that species.  Also. other elements that may be
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important on that site can be analvsed. such as heavy metals, micronutrients or sodium (on
saline sites). Results of analyses are only useful if standard or reference values are available for
the desired plant species to be culuvated. Certified laboratonies for soil, plant and water
analyses can be consulied.

Abiotic data

The following bascline measurements should be obtained on- site:

e soil types,

o soil nutriems (carbon, nitrogen, phosphorus. magnesium, calcium, potassium);

o other soil paramelers (soil type, texture, pll, e lecincal conductivity i

e water nuinents (nitrate, nitrite, ammonium , phosphate, magnesium, calcium, potassium):

e other water parameters (pH, 1emperature, elecincal conductivity, chemical oxygen demand.

suspended solids, levels of faecal coliform bactena and £ coli).
e daily maximum and minimum air temperatures;

e water availability and scasomality.

This data will provide the user with the actual growing conditions which can be expected on
site, and will assist in selection of suitable species for cultivation. For example a site heavily
comtaminated with faecal coliforms and or heavy metals would not be suitable for harvesting
either medicinal or edible plants, since these would be unsafe for human use and consumption.
Centified laboratories for soil, plant and water analyses can be consulted prior 1o taking
samples, and having them analysed.
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4.1.2 AUTHORITY APPROVAL AND LEGISLATION COMPLIANCE

This 1s an imegral pan of the broader public panicipation process,

Groung g
During or immediately afier the sile assessment process outhned ¢ Bescsects
*  ADOK toe d0l
above the user must imtiate discussions with the national, v
provincial and local authorities. Determine the level of suppont Authority approval,
. ) . Legisiation compliance
of the authorinies for vour plans. Look for areas of svnergy (refer 1o section 4.1.2)
between vour plans and the policy, plans and projects

underway already. The national, local and provincial authonties ‘
will also be able to advise you as to the relevam legislative uuness plarang
Pefer 10 3acoon 4 1 6)

instruments with which vour plan must comply, and the vanous

authorisations which will be required before the plan can become reality.

At the national Jevel the relevant authorities would be the Departments of Environmental
Affairs and Tourism, Water Affairs and Forestry, and  Agriculture and Land Affairs, Relevant
national legislation would be those laws which are administered by these national departments -
National Environment Management Act 107 of 1998 and the Environment Conservation Act 73
of 1989, National Water Act 36 of 1998, Development Facilitation Act 67 of 1995 and vanious
other statutes dealing with agnculture, land reform and development. For fusther information

refer 1o Environmental Law in South Africa by Glazewski (2000).

Once it has been determined that the plan can be accommaodated in principle within national,
provincial and Jocal legislative and policy contexts, you must comply with the following two
Acts with regard to environmental assessment procedures to be undenaken and the
environmental approvals required:

I The National Environmental Management Act

3 The Environmental Conser vation Act

It 15 only after environmental approval has been obtained that it then becomes possible to apply
for any approvals required by natonal and provincial land-use planning laws and local by-laws,
For more information about relevant provincial planning laws see Planning Law by van Wyk
(1999).
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4.1.3 PuBLIC PARTICIPATION

In addition 10 consulung with local authonties. the communities surrounding the site, local

land-owners, and other stakeholders must be mformed and r——-—-T
consulted as an integral pan of the a 1. and Public Participation
- ———— (refer t0 sacton 4.1.3)
subsequent design of the site. Even if the surrounding o ASPIDBCH meresied
” ' a0 aecies panws
communities are not 10 be directly involved in the wetland noiatng
o _ - PrCSa stushres
cultivation project, they must nevertheless be consulted an ~<OmmUnty fgures
~erWOormeNtal gD
least in the nitial stages of the project. Stakeholders include ~an3 ownes:
_ o loemtly staeehoiders
land  owners, municipalities.  community  figures  and o Genenc see desgn
‘ ) _ o Presentaton of ceson
environmental and boranical organisations. o Worksnop oesgn

A process of public participation should inform each stage of the project planning from
authority approval to species selection, business planning, site design, and land use. It is highly
recommended that the assistance be obtained of someone experienced in public participation
processes, Furthermore it 1s unportant that the public participation process be camied out m a
¢learly independent manner. 1deally by someone who is not associated with either the project
planning, the community or the local authonty interests.

I any of the surrounding communities are 1o be directly involved in the wetland cultivation
project as stakeholders, then the following should be ascenained.

e What is the extent of community interest in the project?

e Are there any conflicts in land use by the community”?

o Will the project affect living conditions of the community, e.g. in terms of water quantity or

quality”
e Will the community benefit from the project, e.g. in terms of income generation
e Is the commumity cohesive enough to contribute to or manage the project?
e Does the community provide a secure environment”

e Does some sovial structure already exist thar could be used as a platform for the project

(e.g some existing environmental or self- help group)?

e Cannterest and or financial support from other community organisations and the regional
council be oblained?

e Who will be the direct beneficianes of the project”
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4.1.4 SPECIES SELECTION

Once a site has been environmentally

characterised, the new green Busimess planmerg Species Selection
o (refer to secton 4.1 4)

database provides & means of selecting

e Deterrane
plant species appropnate 1o the site. These can mierances

be accessed via the SITE QUIZ search option of new

areen.

Altermatively, as mentioned in Section 3, the potentially suitable plant species may be selected
first via the new green SPECIES search option, or by narrowing the search by using the
REGION option.  Afier this selection, an appropriate altered wetland site may be found based
on the optimal environment displayed in the database for the desired plant species. Similarly if
the user knows what products are 10 be marketed, the database provides a USES search which
will select the species which have the relevamt use, and give the opimal environmental
conditions of the species so that a site may be chosen or evaluated based on this. In all cases,
the database provides information on the range of environmental tolerance of the species, which
should correspond to the site chosen.

The selection of species for cultivation is simultancous with the market assessment stage, and
in the carly stages of planning a range of species may be assessed for marketability, before

narrowing them down 1o the best or most promising candidate s




4.1.5 SPECIES SOURCING

The following factors should be considered in sourcing suitable Y
plant matenal for the project: Species Sourcing
(refer o section 4.1 5)
e Search and rescue of plants from new development sites is X
a low-cost alternative to purchasing plants from nurseries, SP—

but this can only take place if the necessary legal collection
permits have been obtained first, usually from the provincial nature conservation
department.

e Growers and supphers of the plant species selected should be located:
e 1new green has some mformation on plamt sources (see below);
e Choose a supplier who 1s close 10 the site 10 reduce transport Costs,

e Lnsure that the most suitable and marketable vanieties of the chosen species have been
identified,

e Make sure adequate plant supplies are available before planting begins.

The new green daabase provides plant species’ availability where possible. Another
database, NURSERY, was used to obtain some of this information. Both NURSERY and a
similar database, INDPLANT, were designed for use with Microsoft Access. NURSERY
provides propagation and plant availability information for all species that might be of interest
10 nurservimen. i.¢, not only indigenous SA plants are listed. INDPLANT has a similar structure
but provides information on only desirable indigenous plants for the garden (ie. poisonous
indigenous plants are excluded). Both NURSERY and INDPLANT can be obtained from Prof.
JF de Wet, PO Box 13145, Humewood, 6013, Pont Elizabeth. It is recommended that only
indigenous SA plants be used for cultivation in natural wetlands, while other species could be
used 1 constructed wetlands (see Section 6).



4.1.6 BUSINESS PLANNING

Business planning requires the assessment of the
Aumorty spoiva L egadnon

potential market for the product. and estimation of compance

. (reder 10 Sachon £ 12
the income stream once the project is up and running
It is also necessary to plan in detail the expenditure A4
required in setting up and operating the project. Business Planning

o Maet Assessment
Successful  planning  also  requires  identifving Eapentre AOTe Duess par
potential pitfalls and nsks, and buillding in I 7
contingency measures to the budgeting and plannin
FeNcy geling P 13 A —— >

process, in order to deal with these eventualities in identifiable?
ways that will allow the business 10 remain v
operational Specan Sancng

(refer 0 sechon 4 1.5
Market assessment 15 an important factor which can influence project sustamability, Market
assessment should be carried out in parallel with species selection, site assessment and public
participation.

new green provides a USES search option, allowing the user to search for plants which have
a particular use, for example medicinal or craft use. In this way vanous markets can be
assessed, based on the various uses to which plants or pans of planis can be put. Altematively,

plants species can be selected 10 supply material for a particular market which is known to

exist, and about which there is reliable information available

Provided that the plant species under consideration are marketable, the calculated revenue per
hectare must be greater than the costs incunred per hectare 1n order for the cultivation project to
be financially viable.

1. Market assessment

Local and foreign markets should be investigated and buying prices obtained for the pot ential
product, and for similar products. Amongst the factors which must be taken into account are the
following:

o Market demand and size of the market:

o Fluctuations in the market, due to seasonality, competition, and changes in consumer

preferences,

e The need 10 establish a market or 10 educate consumers about the product;
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o Quahty level required i order 1o enter the market:

e Marketing costs and barriers 10 entry.

2. Expenditure, Income and Business Plannin g

Once the existence of an attractive market for the proposed product has been identified, @
genenc business plan should be drawn up 10 determine whether the scheme s broadly viable,
This involves estimating the expenditure and income of the proposed project, and identifving
potential problems so that contingency plans can be made for dealing with these.

Expenditure

The following factors must be considered in determining expenditure

Set-up costs and capital expenditure:

e Site assessment (experts” and consultants ™ fees, laboratory analyses);
e Site preparation (earthworks, soil preparation),

e Plant matenal purchase:

e Mutenals (fencing, walls, pipes, hosing, pumps):

e Tools

e Structures (sheds, offices).

e Transpon, labour. and training costs involved in site estabhshment ;

e Community liaison costs;
Running costs;

e Cost of project finance (interest charges)

e Depreciation of capital items;

e Site Jease or purchase costs;

e Site management and office and administration running Costs;
e Site services such as electricity and water charges .

e Transpont (also for dehvery of produce):

e Labour (permanem and casual).
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e Traimng of staff,
e Site maintenance (compost, fertilizer, plants).

e Scasonal costs of production (packaging. storage of produce).

Income

The predicted running expenses are offset against the gross income from sale of the produce.
Gross income will depend on the market value of the product, vield per hectare of the plant
product, and t1otal area under cultivation. Information on plant yield per hectare for some plants
is avallable from the new green database. Howeves, for most species this 1s highly site-
dependent. Some market prices are available from new cresn as well, but in general market
prices for produce at local and foreign markets will have 10 be determined for each specific
situation. This information may be found through the local Chamber of Commerce, farmers'’

co-operatives, and on the Internet.

Cash flows can be calculated for a number of vears after planting (depending on plant life-cycle
and scasonality). The business plan should allow for initial lags in production, and increasing
production with plant maturity, For mstance production costs may exceed income in the first
few vears of cultivation but as vield and income increases the project may become self-

sustaining n subsequent vears. This scenario must be included in the business plan,

Business planning

Once the market has been assessed and the cash flow spreadsheet prepared, the planning should
identify the critical risks and potential problems that the project will face. Contingency plans,
together with a contingency budget. must be made in order to handle these situations and delays
which inevitably anse. The business plan must also make allowance for inflation, and for the

effects of exchange rate Nuctuanon in the case of an exporn project.

It 15 also advisable to develop business plans for sites of different sizes, since a project that is
not financially viable on & small site may turm out 10 become so on a larger one. In general it is
best 10 choose a site size that is manageable but which can be extended as finance allows, 1¢
start small, but plan for expansion.



4.1.7 SITE DESIGN

Site design will depend on various cniteria listed below:

Site Design
1. Biophysical criteria (refer to :donl 1.7 ;
I The size of arca available for cultivation, Site Cost effective?
establishment costs may be such that a site less than a given
size will not be financially viable straight away. However, a Progect Imglementason
{re%r 0 sac30n 4 2)

smaller site could be financially viable afier a number of
vears and is less nisky than investing large amounts in cultivating a large area, particularly in a

market that is not completely known.

2. Physical charactenstics of the site: climate, water availability, water quality, soil types.

1 Site opography and flood risk. Depending on the nature of the plant species, this may

have more or less significance for the project design.

4. Wind exposure,
5. Local wild fauna and domesticated animals,
6 Provision for setting aside fallows. Extensive weed invasion can be typical of

cultivated wetlands after a few years (Nebel, 2001).

2. Economic criteria
| Distance from roads and airport, if relevant .

2. Investment in security measures on site

3 Social criteria

1, Current land use. including informal uses. Significant conflicts may arise if this is not

correctly assessed from the very beginning of the project .

2. Zoming and proposed future land use. Included here is the existence of any Land
Development Objectives (in terms of the Development Facilitation Act) and Integrmed
Development Plans (in terms of the Local Government Transition Act 209 of 1993). In u rban
areas in particular, it is imponant to determine if such long-term master plans exist for the area,
which may involve new or redesigned stormwater flows, transportation networks, housing

settlements, or specific economic development objectives.
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3 Land ownership. Cultivation projects may be established on municipal land, pnvate
land, or other (e.g. communal ) land, and in each case the nature of the negotiation with the
stakeholders and the relationship with the community will be different.

4. Community stability. Where a community 1s recently established. or significant social
conflict exists, this type of long-term cultivation project may not be appropriate. Stable
communities and strong commumity structures will tend 10 promote the project’s long-term
viability,

5 Distance from potennial labour force It will be socio-economically more beneficial if

Jobs can be made available close 1o commumities which have high unemplovment levels.

Critenia such as those listed above can be used 10 evaluate several competing cultivation sites
Fach site s assessed for how well it meets the vanous criteria, and by assigning a final
numerical value 10 each of the sies they can then be ranked in order of suitabiluy for a
particular cultivation proposal.

An example of an evaluation carried out specifically for the cultivation of arum lilies is given in
Table 1. Please note that charactenstics of a site that have been allocated a negative ranking for
the cultivation of arum lilies may not be relevant in the case of cultivating a different plant, For
example arum lilies do not tolerate heat well, therefore sites with a hot climate receive a
negative ranking. Also note that some of the critenia of relevance in one project may not be

relevant in the case of a different project.



Table 1 Site ranking for arum lily cultivation project in Cape Town wetlands .
Primary and secondary crileria are hsled along with explanation of what would be consicered
positive. acceplable and negative attributes of each for purposes of arum My cultivation.

Water quality in terms of

.

Pollution levels within

Characteristic Positive (+) Acceptable () Negative (<)
Primar criteria

Available area 15 000 m° 10 000- 15 000 m° <10 000 m

Usused Used: housing. formal

nu .

Current land use , Informal recreation . jon. farsieg.

Public open space indusiry, or nature

CONSETVALION
May be rezoned within
c ’ f
Zoning and availability Public open space the next 5 years s imund
pumoses
(Froposed land use) Avmilable immediately Not v ailable Zoning contested
immediately
L P . ‘l:ocnl.pmnl-\c-ﬁl;t . N & -
Land ownership netional government Communal Private
Flood nsk Low flood risk Moderate flood rish High Nood risk
N — - T ——————— i — .
’ p Significantly higher than
Topography Flar floodplain Not flas e
) Warm

Climate Cool, no frost Cool with fiodl Hot

Sumnable wetland/ Infrassructure for
Water availability Intrastrugiure for irrigation and flow Water not available

| immigation in place control required

.—Poll;mnl» u liik. lo pl;u_.

ant requirements Unpolluted 1olerance limits health
reg
Water quality in terms of High faccal coliform Unacceptably hazardous
human requirements Unpoliuted coums-i:::::;i - 10 human health
= . . . Severely poliuted’
Ecosy stem condition Moderately disturbed (1) Highly disturbed (2) Undiss |P°’ 3)
Stable community
e X 3 . Unstable due 1o
. — organizations exist with  Stable communiny i
Community stability Dot o | iastions exisy mmc) divisons or
capacity N
Sccondary criteria
. ) Access could be
Distance from road Direct vehicular access incxpensively provided No vehocular access
Dhistance from work foree <2km 2km >2 km
Distance from airpon <20 km 2050 km >80 km
-‘Secul" — Could be o Difficult
ity ou protect Tcult 1o protect
Already fenced in

(1) Litter, human waste: (2) industrial waste. heavy metal contamination; (3) undisturbed sites

qualify as pristine, therefore cult:vation inappropriate.
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4. Ecological design criteria for altered and constructed wetlands

The most effective way 1o develop and manage such wetlands is 5o as to mimic the functional
ecological components of a natural wetland (Williams, 1994)

It s imperative therefore that wetland cultivation projects strive 10 mamtain the nature and

function of a wetland. and that they do 50 in 2 sustainable manner.

Sustainability

In natural systems, the components of a wetland are multifunctional and many functions are
therefore also served by several components (Mollison, [988). T his contributes 10 sysiem
stability and reduces the management requirements of the site. The following genenc

procedures can be adopted when designing a site:
e Make a hist of site components and intended site components (Crop, existing vegetation,
nver, dunes, reeds, workers, ete.);

o Assemble and choose these components in such a way that each component is

multifunctional and each function (¢.g. water purification, floriculture) is served by several
components;

e Try to establish the requirements (including energy input) and products (including
pollutants) of each component:

e  Trytoarrange each component in such a way that each serves the requirements and accepts
the products of other components,

An example of this approach is given in Table 2 below.



Table 2 Requirements and products of components in a hypothetical wetland  site that is
cultivated and producing cut flowers

Component | Requires Produces
Flower crop ‘ \\";1:. nutrients. shelter from sun and | Flowers (income). bio- filtration, compost
Wi
Vetiver gn» Water. nutrients N Erosion control. water infiltration. root pest
| control. weed invasive grass control
Reeds Water, nutnients Bio-filter. thatch, wind shehier, compost
| Trees | Water, nutrients JShuk. retards r:rl-oﬂ'. liner -
River Possible filtration | Water, nutrients. floods
Swuctures: | - :
" Rain 1ank Money. labour. available space | Water storage and su;ply
Swales Labour Flood drough protecnion, water infiltranon
People Wages Labour, money . maimicnance
WAnimle . N - 1
M‘\\ alcrﬁmi a —”\(ucr. nutrents, d;clla lmm.«m. wind, | Manure, weeding behaviour
and predaors

Examination of Table 2 shows that some of the products of one component are required by
another component. For example, both vetiver grass and waterfowl may prevent weed invasion
for the flower crop. In tum, the flower crop provides wages for the people and can act as a bio-
filter for the river. The river in tum provides water and nutrients for the plant crops,

The actual site layout should position those components that are inter-linked through resource
and product close 1o one another, e.g. swales for flood/drought protection should be along the
river, protecting the field. Trees should surround the flower crop 10 provide shade and reduce
run-off, vetiver grass or reeds could provide windbreaks and reinforcement 1o the swales, and
the vetiver grass could be grown in between the flower crop to control root pests and reduce

weed occurrence,

Maintenance of the wetland nature of the site

Maintaining the wetland nature of a site means maintaining the ecological and hydrological
functioning of the site or restoring these functions to a site. Care should be taken in selecting
wetland plants so that the water budget of the area is not exceeded. The ground-water levels on
the site should be monitored, if the site is not always inundated. Some form of water storage
and an irrigation system may need to be planned accordingly.



4.2 PROJECT IMPLEMENTATION

Once authonsation has been given by the relevant authorities to
proceed with a panticular project design. and following site
assessment and the preparation of a busmess plan, the
following steps are recommended for project implementation on

a specific site:

1. Earthworks and any construction necessary may then Project Implementation
(refer to section 4 2

proceed, with appropriate supervision 1o ensure that all

development is environmentally responsible and within the limits set by the authonties.

3. I'he manager appointed to oversee the project will take responsibility for planting.
cultivation, harvesting and marketing of the produce. Should several sites be involved. a
centralized marketing organization may be formed 10 reduce competition between sites, 1o
facilitate marketing of produce and 10 reduce costs in areas associated with produce transport,

packing and shipping.

3 The organizational structure and ownership of the project should be formalized. The

full range of options should be considered, for instance
e g community-driven organization (i co-operative, community trust or section 21 company ),
e 3 local authonty-dnven orgamization,

e g partnership (between some of the role-playvers, e.g. local authonties, the workers and local

communities, COMMUNITY OTZanISaions, privale mvesiorn),
® 3 privale seclor organization entreprencur.

In any case, it is important that the roles of the various players be defined carefully. that the
nature of nghts of ownership or use be clearly undersiood.

4, Following project implementation there must be ongoing monitoring and evaluation of
the environmenial (ecological, social and economic) impact of the cultivation and harvesting

project. The following are amongst the factors which should be monitored:

e Ecological indicators such as water quality, soil nutnient levels, levels of orgamic matter,

invasiveness of wetland plants, any signs of soil erosion;
o Social indicators of the impact of the cultivation project;

e LEconomic indicators of the financial sustainability of the project.

AR



4.3 WETLAND TYPES

4.3.1 ALTERED WETLANDS

Example of use of an altered wetland for water purification

Wetlands have properties that make them especially suitable for wastewater punfication and
have been used for this purpose since the 1950°s (Verhoeven ¢ @i, 1999). Natural altered
wetland systems used for wastewater purification include marginal lake wetlands, fens and
floodplain marshes. Phragmites species grow especially on margins of tdal salt marshes,
brackish marshes of nver delas, alkaline or saline inland wetlands and nver banks (Gessner,
2001). It is recommended that only shightly polluted water be used (i.e. 500 mg I' COD).
Sometimes wetlands are used to polish the eMuent from a conventional water purification plant

(Verhoeven et al ., 1999)
Charactenstics that make wetlands suitable for wastewater purification are:

o Wetlands support very productive vegetation capable of taking up large nutrient loads;

o Wetlands are semi-aguatic and the flooding that would occur with wastewater supply is a

normal feature of such a system:

e Organic matter breakdown also takes place via anacrobic pathways (in the anacrobic parts

of the soil) and so alternative electron acceplors 10 oxygen are used (nitrate, sulphate, iron),

A negative characteristic of using wetlands to punfy effluent or to discharge treated effuent
Mo s that & vear-round inflow of effuent water disrupts any natural seasonality of the wetland
water regime, For example, the water level can remain higher than normal and the wetland can
become permanently inundated rather than dryving out in the dry season as it would have done
naturally. This can lead to other negative impacts on the surrounding environment. For an
example of this see the case of Wildevoglvier in the Noordhoek Catchment, Cape Town
(Noordhoek Catchment Forum, 2001).

Design cntena for water purification
Some of the important cntena are (he following:

| Physical characieristics of the site: suitability of plant species for water purification,

climate: water avatlabiliny; water quality; and soil types.
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2 The size of available area relative 10 the area being supplied with water and the quantity

of water 10 be punified.

3 Zoning and proposed future land use: in urban arcas in particular, it is important 1o
determine 1f Jong -term master plans exist for the area. which may involve new or redesigned

storm water flows, transportation networks, housing settlements ei¢

“ Land ownership

5. Opportunity to employ workers from surrounding commumit ies

6. Funding availability for monitoring water quality upstream and downstream of the
wetland

Site implementation

Site implementanion for using a wetland for water purification w ould be similar to that
descnibed in section 4.2

Examples of wetland cultivation and rehabilitation

Spekboomspruit wetland (1 ha) is a small restored wetland that will now supply clean water 10
the local community — rehabilitation was planned by Mpumalanga Parks Board (Lindley,
2001).

Zoar wetland (300 ha in extent, > 500 ha planned) was rehabilitated by a landowner near Piet
Retief, Mpumalanga (Lindley, 2001).

Upper Mokolo River was rehabilitated by a landowner near Nylstroom, Northem Provinee -
funded by Working for Water (Lindley, 2001),



4.3.2 PRISTINE WETLANDS

1. Direct-use and non-use functions of wetlands

Wetlands are essential for certain ecological and hydrological functions (e.g. habitat for many
animal species, and pusification storage of water). However, wetland loss rates remain high as
people are unaware of the full value served by wetlands (Breen ¢ @/, 1994) and may not care
because wetlands are not marketable assets,

Wetlands have some obvious direct uses appreciated by most people:

o Water storage, also in terms of being integral 1o other ecosystems;
e Water provision.

e Supporting the food chain of the fisheries industiry (Bell, 1997);

e Option to have access to the wetlands:

e Food supply (fish, shellfish, crustaceans);

o Building matenals (reeds)

Besides these uses, the public may be encouraged to see the non -use benefits of wetlands, such

as.

e [xistence of wetlands (having the satisfaction of knowing that a wetlands is vital to their

environment, without needing to directly access the wetland) @

e Bequest value of wetlands (benefit of the existence of wetlands for future gencrations).

2. Economic valuation of pristine wetlands

Some benefits of preserving wetlands (optional access, existence and beguest value) are
intangible 10 many people because wetlands are not assets traded on markets and it is therefore
difficult to price them (Breen et al., 1994). Nevertheless., the desire and preference of people to
preserve wetlands can be converted into monetary tenms. This was done i the Wakkerstroom
vier in KwazuluNatal, using the so-called Contingent Valuation Method (Breen er al., 1994).
This method takes the form of @ questionnaire where people are asked to visualise hypothetical
markets (e.g. how much would one be willing to pay into an exclusive fund to have exclusive

access 1o a particular wetland).
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This would seem a very useful educational tool, especially for people in an income bracket able
to allocate surplus funds to such a hypothetical fund. For example, the study of Breen and
colleagues (1994) found that a median household ( gross annual income R 80 000 - R90 000)
was willing to pay R17.51 - R20.00 per month for the option of visiting a wetland,

3. Recommendations for using pristine wetlands

Any use of these environments will have to comply with legislative requirements applicable 1o
such arcas, and will have to be preceded by obtaiming the necessary authonisations. Any use
must comply with any conditions imposed by the authorities

What degree of land-use is permussible, given that pnistine wetlands must firstly be conserved

as an integral life support system”

Linle information is available on the impact of land-use on the ecological value of pristine
wetlands in South Afnca (Kotze er @/, 1994). An assessment of the wetlands of the Lake
Victona basin in Tanzamia showed that land-use for agriculture and settlement was wrational,
creating problems of sedimentation, hyvdrological changes and subsidence of land due to the
excessive water extraction (Kassenga, 1997). Since an excess of water 1s the domumant feature
determining bota in a wetland, it can be assumed that the greater the disruption of the
hydrological regime, the greater the loss of the ecological value (Kotze ef af., 1994) as well as
the hydrological value,

Therefore, for pristine wetlands, this guide recommends wise use 1o be the mimmal- or non-
mvasive use of pnistine wetlands, such as the following uses:
1. Water storage;

2. Sustainable harvesting of reeds or other plants (with appropriate studies on plant re-
growth and nutrient depletion rates of the soil);

3 Recreation and associated controlled and limited building of structures:

. bird watching trails and structures;
. hiking rails and structures;

- Low-impact water sports that do not disturb wetland birds, mammals etc., particularly
the breeding areas of these wetland inhabitants,
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In keeping with a wise- use policy for wetlands, and 1n the absence of any official national
policy. the following should be considered by individual land owners and land-use decision
makers:

e More research is required on the impacis of land-use on ecological function of wetlands;

o Education is required - where people are encouraged to understand that :

. only pristine wetlands naturally supply clean drinking water:

. wetlands provide not only vital ecological and hydrological services | but also

benefits of a personal and general nature,

o  Compensation should be negotiated for land-owners who are willing to maintain or
rehabilitate wetlands rather than cultivate them (planting of crops is tempting because crop
vields on wetlands can be igher than on surrounding veld (Breen ef al., 1994)),

4. Example of the wise use of pristine wetlands

Kosi Bay Nawre Reserve - approximately 10 ha of mcema (Juncus kraussit) sedge is
sustainably harvested by local women, In 1992, there was a ban on the use of sickles and this
has made collecting less commercially viable and curbed the large number of people that used
to over-exploit the sedge resource (Kyle, 1995).
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4.3.3 CONSTRUCTED WETLANDS

Constructed wetlands have been used extensively for water purification and growing
economucally important aquatic plants, The site chosen need only be near a source of water or
wastewater. Common plant species that act as bio-filters are Phragmites spp., Tvpha spp. and
Scirpus spp. and these have all been used for wastewater purification (Verhoeven er al., 1999).
These reed species have a high biomass production rate of 1-4 kg ‘vear dry mass per m* of stand
(Gessner, 2001). Phragmites spp.n particular have a high nutrient loading capacity (Ostendorp
eral., 2001). Hence constructed wetlands are ofien referred 10 as reedbeds. The sedges, Juncus
spp.. could also be used.

A Efficiency of constructed wetlands

From a practical standpoint, constructed wetlands offer better opportunities for wastewater
treatment than natural wetlands, since they can be designed for optimal removal of BOD, COD
and nutrients with simultaneous control over the hydrological and vegetative components of the
wetland (Verhoeven and Meuleman, 1999). Constructed wetlands have been used successfully
for treating domestic wastewater (Mandi er @/, 1998; Kem and Idler, 1999), agricultural
wastewater (Kem and Idler, 1999) and industrial wastewater (Vrhoviek er @/ |, 1996),

Constructed wetlands can be not only efficient but also low-cost solutions for rura | areas in
third world countries (Denny, 1997) and there have been successful examples, e g. in Uganda
(Okurut er @l 1999). Constructed wetlands may be further optimised by imegration into
agncultural and fish production svstems where the products of the latter are re-cvcled or re-
used (Denny, 1997).

2. Nutrient and pathogen removal

In general, construcied wetlands can be designed 10 remove more than 90% BOD, COD,
suspended solids and bacteriological pollution from the through- flowing wastewater, while the
removal of N and P 1s only around 30% (Verhoeven and Meuleman, 1999).  According 10 Kem
and ldler (1999), the conditions in constructed wetlands need to be improved to favour both
denitrifying and nitrifying bacteria 1o enhance the removal of N

3. Types of constructed wetlands

There are two main types of constructed wetlands:
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e Infiltration or vertical flow wetlands (water flows verncally through highly permeable

sediment and is collected in drains),

o Surface or honzomal flow wetlands (water flows honizomally over wetland sediment)

Vertical Flow Reed Beds (VFRBs)

{2 Sev e
r—_w; e mashed
S TAS pee grave!
. Feoc 0o0S IMBrmEmerty Gvir whoe Lutace = 12 round,
Perforsied poe washed gavel
1300w Q0 30 60 s
N\ wazned grevel
oo
-4 o
«15 o
~1Qom
~5om
L
= omet

Typcal arrangement of 3 vertical-flow reed bed system

Cop at s YW

VFRBs can process a high load of wastewater, but can only be used intermittently.  The liquid
floods the surface and then percolates downwards and out.  The bed then drains completely,
allowing air 10 refill the bed. The next batch of hquid traps these air spaces, thus oxygenating
the water. This in tum increases the efficiency of the bed,  More than one VFRB bed is
necessary s0 that one bed can drain free while another is in use. VFRBs are less good at
removing suspended solids than soluble loading, and thercfore in most cases need to be

followed by a HFRB as part of & multi-stage treatment system



Horizontal Flow Reed Beds (HFRBs)

Typical arrangement for a horizontal-low reed bec treatment system

HFRBs process a lower load of wastewater. but are good at removing suspended solids. The
liquid flows through the bed horizomally, bencath the surface of the gravel.  Because the
wastewater fills all the spaces between the pravel, HFRBs are pencrally oxygen limited and
consequently less efficient then VFRBs. They can, however, be used continuously, so only one
is required and they are simpler 1o operate

4, How do constructed wetlands work?

First, the wastewater passes through a sentling tank (or septic 1ank) 10 remove any sohid
matenial. Then it flows into the reed beds for cleansing. Organic material and fine paricles are

removed from the water as they are filtered out by the soil.

From here, micro-organisms (fungi and bacteria) which develop in the planted soil are
responsible for most of the treatment. The root and rhizome systems of the reeds bring air into
the soil immediately surrounding them, providing ideal growth conditions for acrobic bacteria,
which form very high populations on the plant roots and shizomes.  Further away from the
roots, the environment is anaerobic. Thus there is a mosaic of treatment spheres. allowing the
reed bed 10 act as a self-contained acrobic/anaerobic digester. This facilitates the impressive
ability of reed beds 10 remove complex and refractory polluants and reduce them to
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environmentally neutral outputs. The majority of treatment is by soil microbes, but certain
contanunants (such as heavy metals, sulphur and phosphorus) are removed via soil processes.

The plants are also extremely important in the functioning of the reed bed. As well as providing
oxygen and 1aking up certain nutrients from the water, the plants ensure that water can
continually flow through the soil. Soils subjected 10 COD (Chemical Oxygen Demand) loading
tend to degrade enher through ion exchange or by neutralisation of the charges on the clay
structure, which maintain the particulate nature of the soil. Without plants becoming
established. the reed bed would soon block.

Table 2 lists the most important removal mechanisms 1in reed bed treatment systems,

Table 3 Predominant removal mechanisms in reed bed treatment systems
(taken from Cooper of al.. 1996)

- Wastewater constituent Removal mechanism
 I—

Suspended solids Sedimentation

Filtration

I

Soluble organics Acrobic microbial degradation
Anacrobic microbial degradation

r

Nirrogen Ammonification followed by microbial it rification and denitrification
Mant uptake

Matnix adsorption

Ammonia volatilisation

Phosphorus Matrix sorption
Mam Uptake
Adsorption andpcanon exchange
Complexation

Precipitation

Plant uptake

Microbial oxidation reduction
Wms o - Sedimenation -

Filtration

Natural die-off
| Predation
| UV irradiation

| Excretion of antitwotics from roots of macrophytes ]
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i1 takes up 10 18 months for establishment of the correct biological matrix, Within tins period
there is a possibility of partial load removal. After approximately 18 months, the svstem should
be up and running.

5. Maintenance

It has been found that remarkably little maintenance is required by HFRBs.  The system should
be checked regularly 10 ensure the water is flowing properly and there are no blockages  Once
or twice a year, the plants should be harvested and the surface organic matenal removed,
Penodically, solids should be cleared out from the settling tank and composted. Ina VFRB, the
flow needs 1o be switched between the parallel beds each week, 10 allow for dramnage

6. Effectiveness of constructe d wetlands
Primary settled sewage: Richmond. Austraha
Table 4 Summary of performance of pilot plant at Water Resea rch Laboratory,

Richmond Australia.
Al values are mg/l averages. (laken from Cooper ef al., 1996)

J

';-nmor lull;c:l

' efMuent % removal J
!Biologicnl ovygen demand 110 | 16 >
(BOD) ;
= b
"Total suspended solids 41 ; 45 b
lﬂSS) L
‘Ammoniacal -nitrogen 43 [ 32 93
(NH.'N’ z Jl
Total Nitrogen 54 437 19 ]
i}’_«al Phosphorus €8 | 006 w9 ;1

A42



Stormwater treatment

Table 5 Summary of performance of storm sewage overflow treatment plant, Lightmore
Heath, Warwickshire.
All values are kg averages. (taken from Cooper ef al., 1996)

Parameter I infMluent cMuent %% removal
Biological oxygen demand | 14 3l 78
(BOD) .
Tonal suspended solids 4.0 62 | 82
(TSS)
Ammoniacal -nitrogen 1.5 0.7 51
(NH:-N) |
Total Oxidised Nitrogen | 1.2 L | 3
{TON) |

Urban runoff

Table 6 Summary of performance of urban runoff treatment beds.
Data combined from Europe, Australia, US, Canada and laboratory experiments
(taken from Cooper et al., 1996)

Parameter “e remonal

Biological oxyvgen demand (BOD) 895

Chemical oxygen demand c('()l)-l» | 83.1 o

LFm:al coliforms 99

Total extractable Hydrocarbons %6 ‘
(Lead 27 10 98 1
Total .'\inrogc—t; T 271090 __..._.__.;
Total Phosphorus 010 90




Chermucal effluent treatment

Table 7 Summary of performance from a reed bed constructed to treat effluent from a
chemical plamt, UK

(data taken from Rootzone Soil Fillers Website)

‘ Parameter S Average Inber Load (kg)  Average Reduction (%)
| Phenol T 3 1 o3
Con 624 1 80
Methanol ‘ 18 W
Ethanol 1 270 . xS
MMA 12 e
DMA T ™ Bl
I™MA 27 j 9<
Agricultural effluent treatment

Table 8 Summary of performance from a reed bed constructed o treat effluent from a pig
farm, Nordhausen, Germany

(data 1aken from Rootzone Soil Filters Websile)

Parameter Inlet  Outhet Current
Elimination (%)
Total Nitrogen 1574 | 1738 889
| Amewniacal -nitrogen 1364 | 9270 | 932 ‘
INH-N) \
| Nutrates (NO,) Mq10 0 230 | 12 |
Phosphates (PO, ) 1335 | 04% | 996
" Potassium (K ) 8846 | 1165 | %68 J
‘ - - — e e — I NDR—
lcum»:r (Cu) 1140 | 0.080 I 030 |
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7. Useful guides for constructing wetlands
The following are useful guides for constructing wetlands:

Centre for Altemative Technology Websate. hitp: www cat org.uk

Cooper, P.F., Job, G D, Green, M.B. and Shutes, R.B.E. (1996) Reed beds and constructed
wetlands for wastewater treatment. WRe, Wiltshire. pp 186,

Kadlec and Kmight (1996) give a review on the current state of the an in constructing wetlands.
This review explains not only principles of water punfication but also detailed engineering

guidelines for the construction and management of constructed wetlands.

North Amencan Data Base with data from over 100 wastiewater wetlands compiled by Knight
etal. (1992),

Rootzone Soil Filters Website. hup: - www wetlands com.au industnialwaste. him.
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5
CONCLUDING REMARKS

In these guidelines, a clear distinction has been made between the use of pristine and aliered
wetlands. In brief, pristine wetlands should be conserved as a valuable resource, with limited
access and use of the wetland that is largely non-invasive and allows the wetland 10 maimain
ccological and hydrological functions.  Altered wetlands can be preserved from further
degradanon or destruction, and rehabilitated at the same time. through providing income from
cultivation of economically valuable wetland plants. The wetland will simultancously provide

the local communities with clean water, flood attenuation, and a certain level of biodiversity.

Wetlands are inter-linked and dependent on their catchment arcas for thewr continued health
Polluted water entering a wetland can destroy its functioning over time. Therefore, for the
maintenance of pristine wetlands or the rehabibtation of wetlands, 1 is essential that the

catchments upstream of the wetlands are also properly managed.

The new creen database of wetland plamts with economic potential should be used in

conjunction with the Guidelines 10 select suitable potential wetland cultivation plants and sites
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1
INTRODUCTION

1.1 BRIEF BACKGROUND

Wetlands in urban environments are under great pressure due 10 competition for land resulting
from poverty, and inadequate infrastructure and services, paniicularly housing. As a way 10
remedy this situation it has been suggested that wetland conservation and rehabilitation would
be encouraged if wetlands could be tumed o economic assets, and the culuvation of

economically valuable plants in wetlands has been sugpested (Abbott Grobicki, 2001).

The suggestion that economic incentives are needed to ensure the continued preservation and
rehabilitation of urban wetlands resulted o this WRC project. Allied to this was an
independently commissioned and funded pilot project to test the concept of cultivation in an
urban wetland.

1.2 RELATIONSHIP BETWEEN THE WRC PROJECT AND THE
INYIBIBA PILOT PROJECT

The Invibiba Pilot Project was implemented to test the hypothesis that we tland conservation and
rehabilitation can be achieved by tuming wetlands into economic assets. As such it formed the
practical implementation phase of this WRC project, underpinning many of its aims, The
Invibiba Pilot Project was however not funded by the WRC. which does not fund
implementation, but a privately -funded pantnership between City of Tygerberg and Abbon
Grobicki (Pry) Lad. It is described in detail in this volume, together with a less detailed

description of three other wetland cultivation projects.

The role-players and events associated with the WRC project and the Invibiba Pilot Project are
listed below:

o  Water Rescarch Commission:
e Abbott Grobicki (Pry) Lid. carrving out the WRC project:

e Biotechnology Plant Products (Pry) Lid. carrying out the Invibiba Pilot Project;
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e  City of Tygerberg, which 1s now the Tygerberg Admimistration of the City of Cape
Town mvolved with the Inyibiba Pilot Project. This is referred to as the Tygerberg
Administration in this report;

e Cape Metropolitan Council (CMC), now the City of Cape Town, involved with the
Inyibiba Pilot Project. Thas s referred 1o as the CMC in this repon;

e  Community, and community organisations around Greenpoint (now Sabata Dalindvebo
Square). Khayelitsha, involved with the Invibiba Pilot Pr oject.

The Department of Environmental Management of the CMC commissioned and provided
funding for a feasibility study to assess the market potential of growing a particular
economically valuable wetland plant, the arum hly (Zantedeschia acrhiopica), in the urban
wetlands of Cape Town (Abbout Grobicki, 19994 and 1999b). Phase 2 of the feasibility study
set out to develop a business plan for a wetland cultivation project using the arum lily, and 10
identify potential sites within the Cape Metropolitan Area where the project could be
implemented. The process was supported by a Steering Commitiee drawn from the Departments
of Environmental Management, Cawchment Management, and Social and Economic
Development of the CMC.  Funding for the implememation phase was provided by
Biotechnology Plant Products (Pty) Lid. The outcome of the process was the establishment of
the Inyibiba Pilot Project in Khavelitsha,

Details of the interdependence between the WRC project and the Inyibiba Pilot Project are
comained in Appendix 1.
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2
WETLAND CULTIVATION PROJECTS

2.1  URBAN WETLAND MANAGEMENT

Rivers and wetlands in the Cape Metropolitan Area (CMA) have i the past not been developed
as wurban features and have usually become degraded. This 15 largely a function of the
indusinialization and urbanization of the CMA. Natural drimage of the Cape Flms prior 10
urbamization was by way of natural wetlands that drained into rivers and streams. Many of these
natural wetlands have been drained and filled in, and their environmental fu nctions and

ecological value have been lost to the catchment.

The urban stormwater drainage svstem that was implemented durning the urbanization process
was purely functional. Urban water courses were canalized, and were often lined with concrete,
in order to serve chiefly as conduits for rapid removal of storm water. This approach to urban
planning and design has resulted in a reduction of the natural ability of river svstems 10 purnify
themselves, in the ntroduction of much waterbome pollution in runofl’ i nto urban drainage

systems, and in an increase in the volume of runofT.

The water quality of urban runofl from the CMA is generally low. Major problems are as

follows:

e Macro-nutnient pollution (in particular forms of nitrogen and phosphorus that are availa ble

1o plants, causing cutrophication);

e High faccal coliform counts (indicative of faecal contamination of water, and commonly
associated with water-bormne disease):

o Solid wastes and livter (especially plastics): and

e Hydrocarbon wastes (derived from petrole um products and in particular motor oil).

Fortunately 1oxic pollutants such as heavy metals do not seem 10 be a major problem in the
surface waters of the CMA, although localized heavy metal contamination of groundwater has
been recorded
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Wetlands are now recognized 10 be extremely desirable in catchment systems, both for theis
functions in reducing runoff and increasing water infiltration, and for their capacity for water
punfication. Canahized systems like those of urban areas tend 10 devalue wetlands, a nd view
them as areas requining improved drainage. The advantages of de -canalising regions of urban
nvers and preserving and restoring wetlands include increased infiltration of water and
reduction in pollution loads, Wetlands are also arcas of great biodiversity and can serve as
islands of biodiversity in an otherwise impovenshed urban environment, where the numbers of
species of plants, ammals, insects and birds is very low.

An imponam function of urban catchment management is therefore 10 preserve a nd restore
urban wetlands where possible (Abbott Grobicki, 2001). However, in South African conditions
the pressing needs of people for jobs and housing often take precedence over environmental
considerations. Hence projects which can provide 1angible bene fits from wetlands 10 the local

community are set 10 become an important focus for responsible urban catchment management.

This conclusion is based upon the principles and the approach of Imegrated Carchment
Management (ICM). ICM 1s a svstems approach to the management of natural resources. in
particular water resources, based around the catchment area of a river system. In its broadest
sense, ICM attempis 1o integrate all environmental, economic and social issues within or related

10 a particular nver basin into a sustainable management philosophy, process and plan,

One outcome of the ICM approach is to view stormwater itself, as well as the land used for the
urban stormwater syvstem, as a potential asset to the city and to the local communities (Grobicki
and Griffin, 2000),

Stormwater detention ponds and urban wetlands are often managed and mamntained solely from
the aspect of maintaining their function within the stormwater system, that of ameliorating flood
peaks. For the majonity of the time these lands cape features are therefore unused, In high-
income urban areas, where the wetlands are well -maintained, their aesthetic aspect may be
valued for recreational purposes, such as walking or bird -watching. However, in low-income
areas the usually degraded and polluted nature of these arcas renders them a liability to
surrounding communities. There are also public health hazards associated with urban wetland
arcas, especially for children who are attracted to the water, thus nsking physical injury or the

contraction of water-borne diseases.

Best management practices (BMPs) in urban catchment management around the world now
require local authorities 1o consider the beneficial re-use of stormwater within the design of
urban drainage svstems (Thomas ¢f al.. 1997), including the creation of wetlands, ponds and
recreational facihities. Earlier approaches 1o BMPs focused upon the use of vegetation to reduce
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the Jevel of pollutants found in stormwater run-off (Urbonas, 1994), but without considering the
benefits that this practice could have in terms of the urban environment, aquatic ecosystems, and
local communities. The major mms of stormwater BMPs should be 10:

o control pollution a1 sts source, thereby reducing pollution loads downstream;
o ncrease infiltration upstream, thereby reducing flood peaks downstream:

e treat stormwater run-off containing pollutants; and

e enhance the urban environment and guality of life for local residents.

In low-income areas there 1s seldom the finance available within the local authority stru cture to
design and mamtain the wban drainage system according (o such BMP criteria. Through
cultivation of high-value plant species, however, an income stream may be gencrated which
allows the mumcipal land 10 be managed as an asset, rather than as a hability to the Jocal
authonity, There are many exasting detention ponds and urban wetlands in South African cities
which potentially lend themselves 1o being redesigned for such beneficial use
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2.2 BACKGROUND TO INYIBIBA PILOT PROJECT

The motivation behind the cultivation of wetlands 15 to promote their conservation and
rehabilitation by giving them some economic value. The Inyibiba Pilot Project shared ths
motivation. and furthermore aimed 10 contribute 10 the integrated developmenmt of poor
communities through facilitating sustainable income -generating environmental projects at the
local level, driven by local communities. The feasibility studies leading up 1o the Invibiba Pilot
Project (Abbott Grobicki, 19993 and 1999b) stated its economic, environmenta | and social

objectives as follows :
Economic objectives:

e  Tuming degraded urban wetlands on publiclyv-owned land ino economic assets, 10

generate income for local communities;

e Testing the marketability and exportability of the arum lily, with the long -term view of

developing arum lily cultivation as an export industry.
Environmental objectives:
e Enhancing the aesthetic of the urban environment;

e Mamtaining or increasing the penmeable area available for the mfiltration of urban run -
off,

e Improving the downstream water quality and reducing pollution levels,
Social objectives:

e  Providing Jocal recreational amenities and contributing to environmental awareness

within the local community;

e Faciliiating the establishmenmt of positive working relationships  between loc al

communities and local government;
e Providing community development through capacity building of local organisations.

The Invibiba Pilot Project. in adopting an ICM approach, created the opporunity for a
methodology to be developed for twuming a wetland into an economic asset. It could also
determining whether and 10 what extent the culuvation of a wetland might benefit the
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ccological, economic and social aspects of the environment. The monitoring and evaluanon of

the Inyibiba Pilot Project project are therefore highly pertinent to this WRC project.
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2.3  DESCRIPTION OF INYIBIBA PILOT PROJECT PLANNING
PHASE

2.3.1 Site Selection

While the Project Guidelines and Decision Support (Volume | of this report) were being
developed for selecting wetland sites suitable for cultivation, they were used 1o weigh up the

relative merits of 6 wetland sites i the greater Cape Town area as potential cultivation sites.

Table 1 shows the wetland site selection criteria used in evaluating the sites, and Table 2 shows
the comparative ranking of the six sites, based upon the selection entena in Table 1. The sites
were assessed for how they satisfied cach of the chosen criteria, on a scale ranging from 2

(highly suitable). through Neutral. to -2 (very unsuitable).

The six most importanmt charactenstics were taken 10 be size, current Jand use, zonmg proposed
future land use, land ownership. channel charactenstics, and community stability. The score for
cach site for these six critena was used 10 rank the sites for suitability: the higher the positive
score. the more suitable the site. Any site scoring - 2 for any of these criteria was excluded from

further conssderation.
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Table 1 Site ranking criteria for arum lily cultivation project in Cape Town wetlands,
Frimary and secondary crnern are listed aloag with explanaton of what would be considered positive, acceptable and
negative attnbutes of each for purposes of arum lily cultivation

Characteristic | Positive (+) Acceptable (0) Negative (<)
PRIMARY CRITERIA [
Avallable arca | >13 000 m 10 000=15 (600 m' <10 000 m
Used: housing,
Current land use g Informal recreation fm "’.""“""-
Public open space farming. mdisﬂq. or
NALLTE CONSCIVarion
May be rezoned within
Zoning and availability P"N:b' ¥ the next S vears’ ::'"d f°f other
Available rposcs
(Proposed land use) " . Not avimlable Zoni st
immediately ; Jiately oning contested
Local. provincial or . g
Land ownership national government Communal Private
Flood rish Low flood nisk Maoderate flood risk High Nood risk
. . Significamly higher
Topography Fla floodplain Not flm thea o} !
. 3 Warm
Climate Cool, no frost Cool with fios Hot
Suitable wetland: Infrastructure for
Water availability Infrastructure for irrigation and flow Water not available
wngaton in place control required
Water quality in terms of plant | Unpolluted Pollution levels within -~ Pollutants a risk to
requirements Hypotrophic tlerance limits plant health
% - High faccal coliform Unacceptably
r...:'.‘“':;'::.' o o Unpoiluted counts- worker hazardous to human
. profection required health
. Severely pollued’
Ecosystem condition Moderately disturbed  Highly disturbed -
Stable community
OTEANIZANIONS exist . - Unstable due 10
Community stability with some z.h::m“m:::? o community divisions
enyironmental - or conflicts
capacity
SECONDARY CRITERIA
Direct vehicular Access could be
Distance from road Sadich ey vely provided No vehicular access
Distance from work force <2 km 2km »2km
Distance from airport <20 km 20-50 km >50 km
Protected
Security Could be protecied Difficult 1o protect
- Already fenced in W prot ne—

B3



risl

PULW UK B0 |

[ennaN | -l I fennay
I+ F ennaN 1+ [+ I+ unsaud apeasje siuegd njas)) Y
(swawannbas
[ennaN I+ [ennoN [eandN [esnoN [Enndy | uewiny jo sund) ur) Sppenb ey £
M (sisauainbas
I+ It I 1+ I+ | 1+ | e o suuy ug) Sppenb ey £
o emaN | - paman | qewon | fwng |
I e I s | T podire wosy 2dueii(] £
Ul I il N ol SRR R | I e it . g
T Y T I ooy pomwoyduesg | 7
T bl penay rnay jeiinaN | Aydestodo | z
t ¢ s 1] (papnpra) ¢ S ANOOS
1+ I (4 [einaN 4 (PN Anpigqers Srunuiuo ) |
qenaN | 1- I LY R 1| L susUIReIRY Puuey) | I
1+ I I I+ I+ I+ digssaumo pue | 1
1+ (EnnaN | qEaeaN | eamN | (pIpRpNa) T | e puey pasodosd ey Aoz | o
femoN | I CfenmaN | pesnoy | I snpuepwauny | |
1+ I+ I I+ [N | jeanaN any I
g 1sung | R20UpIooN ~2...._.2.2|.U_ h.aﬂnﬂw BB S00uRE] | e Uaosy SusuMIEY ) | anjea sueiodug

SIS HONEANND pueaw enudiod jo Supyuey 7 age




The 4 most suitable of the assessed sites were not authorized for use by the Jocal authorities
within the project ime frame, while one (Hanover Park) was excluded due 10 its unsuitable
zoning. This wetland was zoned for transpont, and in due course will be filled in and paved over,
1o create a taxi rank.  The only site which received authonzation timeously, the Greenpoint site
i Khavelitsha, was unfortunately the Jeast suitable of the 6 siles assessed (Table 2. Abbon
Grobicks 1999a). Neventheless a decision was taken 10 proceed with the pilot project on this
site, taking it on as @ challenge while understanding the many constraints which could hamper

1S SUCCess
The constramnts were as follows:

e The site was not ideal, as predicted, It was not wet enough, and was wind exposed, placing

stress on the plants,
e The business plan set ambitious goals of production

¢ Limited funding was available, not enough 10 achieve the goals of the business plan.

Funding constraints also led to loss of key stafl, affecting project implementation.

e The imtention was that this WRC project and the Inyvibiba Pilot Project would run
comeurrently, allowing the objectives of the WRC project to be addressed through the
process of implementing the Inyibiba Pilot Project. In practice, the pressure of having two
separate projects and trying 1o match their progress required compromises 1o be made that
adversely affected planning and monitoring time frames, and eventual plant productivity.
Further delays were caused in meeting legal requirements and other authorization

requirements,

e The nme and funding constraints compromised the public consultation and subsequent
hinng of stafl. The speed of implementation also contributed 1o the various stakcholders
(Abbont Grobicki, BPP, Tygerberg Administration, WRC, and Inyibiba stafl) neglecting 10
adequately aruculate their roles and responsibilities. For this reason the imerface between

the WRC project and Inyibiba Pilot Project was not always clear 1o all parties.

e A shoricoming of the planning for the Inyibiba Pilot Project was that no contingency plans
were put in place 1o cope with the possibility of the site becoming o dry and requining

irngation. The project was started without obtaining authonzation to imgate.

e  When it became evident that immigation was needed, time constraints precluded applyving for

the necessary permits.



Lessons learned:

. The disappointing performance of the Inyibiba Pilot Project at Greenpoint underlines
the functionality and predictive capacity of the gudelnes for cultivation in a wetland
in uncovering the limitations of potential cultivation sites. The practical applicability
of the site assessment guidelines is thus evident in this case, and the guidelines should
be adhered to when planning a project.

. In planning a project, the business goals should be kept modest 1o begin with, so that a
small budget will suffice 10 support capacity building while expenience is gained and
productivity established. Once skills and productivity are established, goals can be
further expanded.

. The lines of authonity and the roles and responsibilitics of all parties should be
carefully defined duning the planning phase.

. The planning phase should not be rushed. allowing time for all necessary legal and
other requirements 10 be met before project implementation.

. Project planning should cater for all foreseeable eventualities. Even though low
rainfall is not usually a pressing concern when one is dealing with cultivation in a

wetland, application should be made as a matter of course for an irrigation permit.

. Sufficient funding and time must be allowed for the public participation processes 1o
be comprehensive, preferably run by indepen dem consuliants, and to make sure that
all concems have been dealt with 1o the satisfaction of all parties,

. Stafl continuity is important, and it is important to budget in order to retain key stafl.

2.3.2 Site Assessment

The Greenpoint cultivation site is in Khayelisha, Cape Town, It is close 1o the intersection of
Spine and Lansdowne Roads, and adjacent 1o a wetland area (Figs. | and 2). The site is situated
between a small dune ridge within the flooadplain, and the edge of the wetland area.

The site was characterized from historical meteorological data and from information on the
vegetation 1ype characterizing the site. These steps followed the guidelines for site assessment.

The area is no longer in a natural state, but has been disturbed and manipulate d for more than
wo decades (Low, 1998).
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An informal settlement (part of the surrounding Greenpoint commumity) is located on the dune
ridge. Parts of the wetland area surrounding the informal scttlement had been used for dumping
of waste and for sanitation purposes by the neighbouring community, who live in unserviced
dwellings. As a result the wetland arca was contaminated with human faeces, which posed a
health hazard, and with general litter. This community was due to be rehoused shontly afier the
project start date.

The area available for cultivation was 10 325 m~. The cultivation area did not have an
appreciable flow of water through it, the nearest culvent under Spine Road being some 100 m
away. The site falls within the 1:50 vear floodline as defined in the Khayelnsha Wetlands
Management Plan, and lies on average some 500 mm above the summer (dry season) water

level of the adjacent wetland arca.

It was estimated that the average rise in the water level of the wetland area between summer and
winter would be 200 - 300 mm (M. Shand, pers. comm.). Since the groundwater level was at. or
slightly above, the level of the water in the wetlund area, it was anticipated that the arum lily
bulbs would be planted in the soil at a height shightly above the water ta ble, which would allow
their roots 10 access the groundwater,

As a result of the site location, there was a possibility that water stress 1o the plants might occur
during the dner summer months, and that oo much water in winter might damage the arum lily
plants. It was proposed to actively manage water levels in the wetlands to avoid flooding (M.
Shand, perscomm.) lrigation was recommended in the original feasibility study (Abbott
Grobicki 1999b). However, the level of project funding did not allow for the installation of an
irigation system.  Secondly, a 6 10 9 month delay would be caused to the project by seeking
authorisation for such a system from the Depanment of Water Affairs and Forestry. It was
therefore decided within the project Steering Co mmittee 10 start the project without an imigation

system in place.
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Figure | Acrial photograph of the Invibiba Pilot Project site at Greenpoint, Khay elitsha.

I'he Kuwils Raver channel and Tphra capensis stands are to the nght of the photograph
Scale: 15000

BIS



- KHAYEL TSHA
/ : " W‘;TLAVDS e

/ ’ -
o .’ . "
- l . -
| . .
s & ‘ .
sl o . )
T1 - . . Direction
- . . a of flow

L R . v
. PERIMETER AREAR 12 243.5m?
. PLATFORM ARCA 10 325.0m?
“ewe
\ oy )
e E R SITE _PLAN

N\ -
w? |OF cuve! Lngie
N

Spine 1000 axt |

Figure 2 Inyibiba Pilot Project site at Greenpoint, Khayelitsha showing sampling sites.
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The wetland flora consist of a Marshy Flats community, a Channel Bank community and
Floodplain communities, dominated by the reed Tvpha capensts and the invasive kikuyu grass,

Penniscrum clandestinum (Table 3).

Table 3 Plant communities and dominant species recorded at the Inyibiba site before
arum lily cultivation. Species and commumity data are from Low, 1998,

Community - Dominant species Common name Comments
Marshy Flass Il.;-:u e W ater parstup May have medional usc
e

Ferswarw pp Srabe riwe

Mo e ety @ Arum My

Crpwrus spp

Caperns ¢ favnpionns

Mentha ewetice Waner woma Several medional e
Cranne! Hari Vieodplam St A gecundaim Buftale grass Graring

Cumandont doci hom Fime quich Gearing

Yarpwlavm sp

Bolonehovmas maritemin

Chondrogwrafom 1060w Cape anchang 1e0d Dranichung

Pewmoesm clamdes s hNduva Geazing

Day & King (199%) reported that the invertebrate fauna of the water body immediately below
the site indicate that the rivers have become perenmial. Nutrien t discharge into the niver at this

point and upstream suggests that cutrophication may be a problem with the relanvely recent

appearance of large stands of Tyvpha capensis supporting this conclusion. As a result of changes

from a scasonal 1o a eutrophic perennial system, the current wetland is not considered 10 be of

regional or intemational importance (Day & King 199%),

2.3.3  Authority Approval

Although six sites were initially evaluated within the feasibility study (Abbott Grobicki. 1999b),
only one of them was timeously approved by the authonties, and negotiating for authonzation

caused delays with project implementation.
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As @ means of managing the Khavelitsha wetlands, the Khavelitsha Wetlands Management Plan
makes provision for rnver maintenance prog ramunes 10 be implemented. The Inyibiba Pilot

Project was viewed as pant of such & nver maintenance programme.

Since the project fitted within the objectives of the Khavelitsha Wetlands Management Plan, it
was supported by the local government authorities with jurisdiction over Khayelitsha These
authorities included the Environmental Commutiee of Tyvgerberg Municipabity. the Planning
Department of Tyvgerberg Mumicipalny, and the Environmental Management and Caichment
Management Depanments of the Cape Metropolitan Council, as well as the CMC Deparnument
of Social and Economic Development.

As a result of this support. the use of the Greenpoint site in Khavelitsha for the Invibiba Pilot
Project was  formally  authorized by the CMC Cachmemt Management Department

tenvironmental authonization) and the Tygerberg Municipality (land use authorization)

Lossons learned,

. The in-principle support and authonty approvals must be obtained as carly as possible
in the planning process, and allowance made for possible delays in project

implementation while the authonzation procedures are followed,

2.3.4  Public Participation

Support for the Invibiba Pilot Project was established at a caucus meeting of ANC councilors
from the Khavelitsha arca. The three local councillors whose wards a re immediately adjacent to
the area were all conacted personally, and all supponed the concept of a job ~creation project in
the wetland area. These were Councilors Kula, Kuthe, and Makhelani.

Meetings with community leaders and representatives were held on three occasions before the
launch of the Inyvibiba Pilot Project in May 2000 ( Abbott Grobicki, 2000). One of the
organisations consulted was the Homeless People’s Federation (HPF), and it was agreed that
women workers only would be recruited from within HPF. This agreement was made public,
together with the gender aspect of the project.  When the project commenced, staff were
therefore sourced through HPF and not directly from the surrounding Greenpomt community.
This became a source of conflict between the Greenpoint community organisations (RDP and
SANCO) and the HPF -sourced staff.

A meeting was held 10 resolve the conflict. It emerged that the Greenpoint community viewed

the HPF-sourced staff as “outsiders” who had no nght 10 work on a project in Gre enpoint,
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Secondly, the HPF was not viewed as the correct orgamization 1o be facilitating job-allocation in
Greenpomnt. It was felt that the local RDP was the correct orgamzation 10 handle this. Thirdly,
the RDP and SANCO msisted upon gender equity in the project, 1.¢. equal numbers of women
and men workers, This meeting was documented by a community development worker who
anended the meeting (Mokoena, 2000, pers. comm. )

The outcome of the meeting was that the local RDP underiook to provide replacememt staff
through its own selection process, which appeared to be @ random process of selecting the

names of jobless community members out of o hat,

The difficulues described above highlight how fraught the process of entering a community can
be. albeit with the very best of intentions. As observed by the community development worker
present at the meeting, *the sitwanion i the commumity reminded me of an important aspect of

communit work, that iy, the process of negottating entry or Gocess in a communiny.
Lessons learned:

. An impontant aspect of entry 10 2 comimunity is that the individuals within the
community are the ones who must be informed of the planned project and be allowed
to articulate their concerns, Full -scale public participation can be @ very slow process,
but in order 10 fully ensure the community's commitment to the project it is &
necessary procedure which must be carried out with meticulous attention to detail.
This may mean that a project has to be delayed while community concerns are
explored and addressed.

2.3.5 Species Selection

At the outset the project philosophy was to adopt a cultivation strategy that would allow a range
of plants in addition 10 the main crop 10 be grown. This was based on elements of the
permaculiure system of Mollison (1988) The supplementary plants would be chosen for the
multiple functions they could provide, such as supplementary income, water and soil retention,
wind shelter, shade, and ground cover.

Several high-value plamt species have potenual for cultivation in urban wetlands, Of the number
of types of plant that may be cultivated in eutrophic urban wetland systems such as that ar
Greenpomnt. food and medicinal crops are potentially the least appropnate. Urban runoff is
commeonly contaminated, and on the Cape Flats a combination of faecal contamination and
hydrocarbon runoff make the water unsuitable for production of food or medicinal crops. Faecal
coliform counts in the Lotus River Catchment and Kuils River exceed the South African Water
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Quality Guidelines for domestic use, full -contact recreation, imigauon of crops for consumption
(raw and cooked) and imgation for dairy cow grazing (DWAF, 1996).

The contamination of the Greenpoint site and of the water led to a search for high- value plamt
species with other uses to provide economic benefits and jobs in the local community while

facilitating the mamienance of wetland function.

Whilst arum lilies for flower production would provide the economic backbone of the project, it
was also intended 10 grow a range of other useful plants on the site ( Abbott Grobicki, 1999b),
Most of these additional plants were investigated due to their ability to provide more than one
benefit

Arum lily

Zantedesoiia (arum lilv or invibiba) were selected for their capacity to produce flowers, and
because their methods of cultivation and marketing are well established. The flowers were
mtended mainly for export sale, Arum lilies are becoming increasingly popular on the local and
the mternational Nower markets. Between 1995 and 1997 arum lily species were the only crop
to move into the top 30 of flowers sold at the massive Netherlands Flower Auction at Aalsmeer,

Locally, sales of arum lilies have tripled over the last three vears, The arum lily therefore seems

a plant with enormous potential for commercial cultivation, and being a wetland plam it was
selected for cultivation in the Inyibiba Pilot Project. The potential market value of the arum lily
was investigated and reported in Abbott Grobicki (1999a).

Reeds

Water punfication was also an aim of the wetland cultivation project, and it was intended that
reeds would also be cultivated.

The reedbeds would serve several functions: to provide a windbreak; 10 offer some shade 10
other plants: 10 maintain ecological wetland functions (including water punfication and the
provision of a habitat for birds); and 10 allow the assessment of various reeds as commercial
crops. A reed with well -known capacity for water purification, Typha capensts, was growing in
the immediate area and was to be introduced to the site. Another potential crop plamt, Juncus
kraussii, was of interest as it is indigenous 10 the Cape Flats wetlands (Low, 1998) and
nationally is an imponant source of fibre for handeraft (Heinsohn, 1991, Mander er al., 1995).
Reeds can also be used to produce hand-made paper. Other reed crops that were under

consideration were Pliragmites australis and vanious Cvperus species,
Vetiver grass
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It was planned to plant lines of | erveria Zizanioides (vetiver) along contours. Vetiver contours
planted i this way could reduce erosion and stabalize the banks (World Bank, 1993). Essential
oils produced in the roots of vetiver grass are used as a carmier ol by the perfume industry
(Guerlain even produces a fragrance: Vetiver), and vetiver could prove 10 be a valuable
supplementary crop. Vetiver is non-invasive (it does not set seed under South African
conditions). and has been used successfully for bank stabilization in the Western Cape. Vetiver
1s also tolerant of both drought and inundation, requiri ng little upkeep.

Luflfa

Luffa wegvptica and L. cviindrica were 10 be planted along the fences. The fruit of luffa is a
gourd, edible when the plant 1s yvoung. As they age. the gourds develop a network of tough
fibres 10 which the seeds are attached. It is these fibres, once the seeds and skin have been
removed, that make “vegetable sponges™. There is a large market for Luffa sponges. Growing
them around the site penmeter would provide wind protection, enhance site aesthetics, and
provide a supplementary crop at very little cost.

However, it was not possible 1o obtain authorization, from the then Department of Cape Nature
Conservation, for cultivaung any plants other than those which occurred naturally on the site
(see Table 3), due 10 the sensitive nature o f wetland environments in general. Therefore the
plant sclected for cultivation was Zantedeschia aethiopica which is indigenous to the arca,
together with other Zamtedeschia cultivars.,

Lessons learned:

. The problems zround obtaining permission to grow certa in useful plants highlight
again the necessity 10 consult with the authonities as early as possible in the planning
phase 10 ensure that enough time is provided to explore all avenues for obtaining

necessary authonzations.

2.3.6 Business Planning

1. Market assessment

The South African and international market for arum lily flowers was investigated.

The South African market for cut flowers is centered around Gauteng and Pretona, though
informal markets exist at least in Cape Town and Durban. The export potential of arum lily
species is high. Producers are scattered around the world, while markets are biggest in Europe
(the Netherlands especially), the United States and Japan. The Netherlands is the largest marker
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for cwt flowers, and is simultancously a major exporter of flowers (mostly by re-exporn
following impon from producers, though many flowers are also produced in the country).

The arum lily is one of the 30 most popular flowers at the Aalsmeer market, and is increasing in
populanty relative o most other cut flowers. Exporters in South Afnica stated that they could
sell all the arums that could be produced. provided the product was of sufficiemt quahity.
Expected prices for exported blooms were R7.00 compared 1o 80 cents - R1.00 for local sales.
The street value of arum lily blooms in Europe averages R25.00 per bloom.

The Western Cape floriculture industry is small, emploving about 3000 people seasonally. The
market 1s limited by inexpenience, lack of market penetration, lack of start- up finance for small
growers, and the absence of orgamized lower markets in the region. Thus there was an

opportunity 10 enter this market.
2. Expenditure, Income and Business Plan

Seteup Capural Expenditure

The estunated set-up capital expenditure for a 2 hectare site are shown below. The estimates
include all delivery, installation and labour costs,

Costof 'JII: Ress o
Cost of femcing RN OO
Swe eraavanon RIS oo
Hmiganon cquipment RES O
Swe infrastruciure (4] R K

TOTALSELALP CAFITAL COST RO2S o

a1 Thes fhgure inchdes a sool shed, with shelving, gardening nools, planks, plastc chairs and a wbie, hackets, hrazier, and any other
Vems mecessan e the pardeners and secuny guards, iegether with the mstallaosn of 2 2-phase suppls of clecineny for he pamp -
saton.

The Inyibiba Pilot Project was undertaken on a | ha site, reducing the set -up costs accordingly,
The actual set-up costs for the Inyibiba Pilot Project 1 ha site were as follows:

Cost of plants RI20.55e 68
Cost of fomcing « lnﬂku_ RN
Stte excanation = Typertwrg LARRETITTN
Imiganon cquipment Na
Stie imfrasinucries (a) R102% 57

TOTAL CAPITALSET-AUP CONT R20T.531 94

(20 T nchades Consnnet bore and 8l ooly, equipment, protecn e chatheny

The site excavanon and fencing was funded by the Tygerberg Admimstration. No urigation
system was installed.
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Business plan and cask flow

The business plan was drawn up for a 2 ha arum hiy cultivanon site ({Abbon Grobick: 1999a;

1999b). The business plan for cultivating a 2 ha site over § vears is shown below.

Table 4 Business Plan for Arum Lily Cultivation for Export

For Jantedescive sethiopica cultivation at Knayelasha - hasic scenano

Partng Sga im0 P
Paartng Desgty per w3 184, s
e of paases @ A0 e 12,28
N OF P P Lt M
Pacsagng covt

Frce pe bos 700
e oF Cut MlemA per Bow LY

VB O CL R aeTege

23 awmage v 208 CTAYTE R ) L STRRR e T
€ pryec uvy ] "wee s AL ) J19We 3T
4G T e e Lty 20054 100133 s s
O sumter o O terms F AR 320 LS TN 40
Redute By 20N W 1000 Sowen 24w EELY 2N UL e 00 bar
TOTAL INCOME R 318,005 RETASZY  R1055472 R 1055472
o of Bemsors Fione B oaen . (30 wr "
N of Beasons Piowe Fagen 3 3 L L
T rae e LERF AN LR N LERLE LS
Tote saine adges LAY LRI et e LA
Trmrong W Buaen ana Camen LR o) LR 24 LY LY )
Facaapng LRLRE"Y A en LR RS Rt
Transpon - wuch S Sausance 4 ) moree LRI Y LALE LALES 3 R 18000
Ttk ove - e M LALE W D00 LAY 3 & 10 4%
OFce Lottt mettetec mate) L TN LTRSS &2 200 & w000
T eaie conm

$O% MAnt (et COGNME $O0! COPYDS et | 024000 EPTE Y LRI Y Rem
e Laeres R o R red 0 LR T ) LR
TOTAL RUNNING COSTS R 272,53 RIS Re&12A8 R 6 ees
ANNUAL CASH FLOW R 34440 R 2061 R 421787 R 441,787
Cumuimwe Cosn Flow R .34 440 "o 922 RTIETOY R 1170496

0
215584 378
10000

£ e

703 64r
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Running costs were estimated as pan of the project budget discussed above, For the 1 ha site of

Inyibiba Pilot Project (half of the area budgeted for) it was estimated that the running costs

would be slightly more than half of those for a 2 ha site, because of the economies of scale

inherent in working on a 2-ha site.

3. Institutional arrangements

The Inyibiba Pilot Project was established as a pantnership between Biotechnology Plam
Products (BPP) and Tygerberg Administration. This pannership was initially a2 verbal
understanding. and later formalised only by an exchange of letters. BPP provided funding, and
camied out project planning and management. T yperbery Administration provided the site and

funded the site preparation and fencing.
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The Cape Metropolitan Council, which funded the feasibility studies. and the Water Research
Commission. which funded the monitonng and evaluation of the site as pant of this repon, are

acknowledged on all project publicity matenal as co-partners.

2.3.7 Species sourcing

Arum hly rhizomes were purchased from commercial nurseries. Three cultivars of rhizomes
were purchased - Pink Marshmaliow, White Mischief, and Indigenous Whites. In addinon, wild

arum lilies growing within 300 m of the site were foraged and replanted on site.
The cost of plant purchase was in excess of R120 000,00,
Lessons learned:

. Every antempt should be made 1o collect plants from the wild, and 10 rescue plants
from sites slated for development, This reduces capital expenditure and avoids

needless destrucnion of wild plant matenal

. Ensure that the appropriate plant collection permits have been obtained from the

provincial conservation authonties.

2.3.8 Site design

The design for the site involved clearing and flattening the site to remove humps, tessocks and
alien vegetation. The level of the site is 500 mm above the summer water level of the adjacent
wetland area. It was felt that the groundwater wou Id probably be sufficient for the plants,

It was estimated that the average nse in the water level of the wetland area between summer and
winter 1s between 200 and 300 mm. Since the groundwater in the area is at or slightly above the
level of the water in the wetland area, the arum lily bulbs would therefore be planted in the soil
at @ height slightly above the water wble, which would allow their roots to access the
groundwater. It was therefore not envisaged that any additional imigation of the plants would be
required for their growth, The site was fenced in order 1o ensure the security of the plants and

flowers.

The cultivation site is shown in Figure | and 2 above.
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2.4 DESCRIPTION OF INYIBIBA PILOT PROJECT
IMPLEMENTATION PHASE

2.4.1 Site preparation

The Inyibiba Pilot Project was officially launched by the Mayor of Tygerberg, Site
establishment (site preparation and planting) and the official launch were recorded on video, and

a short clip of the launch ceremony was screened on SATV

After being graded and cleared of all alien vegetation and trees by Tygerberg Administration the
site was prepared for planting by removal of tree stumps, spreading of compost and digging of
drainage channels. Depressions were filled and benmns created. The site was demarca ted into

300 m° plots using nylon string

Five channels were dug for the plaming of windbreaks of Typha capensis . The reedbeds in these
channels were to have several functions: 1o provide a windbreak; 10 offer some shade 10 plants,
to mamtain ecological wetland functions (including water purification and the provision of a
habitat for birds): and to allow the assessment of reeds as commercial crops. The reeds for the
windbreaks were taken from plants in the adjacent wetland. Access pathwayvs and “dune -

scaping” was conducted to make the site accessible for weeding, planting and watering,

2.4.2 Planting

Three cultivars of rhizomes were purchased and planted as indicated below,

Cultivar Number of rhizomes planted
Indigenous whme ey Bloemendal Nurseny 502s
Pk Marstomallows ex L egubane Flora Naesery 2415
White Muschie! ex Malaascuss Nurserny 3000

split e 6 875 rhurcmes
Due 10 delays experienced in authonisation of the site, the rhizomes were plamed later than the
ideal, in May and June 2000. This gave them very little time (2 - 3 months) to establish
themselves before they began to flower, with the result that flower production was lower than
anticipated by the business plan. These problems were exacerbated by the unexpeciedly low
winter rainfall ex perienced in 2000

Lessons learned:

. Do not compromise on ideal planting times.
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. Make allowance in the business plan for 2 low productivity in the first season due to

delays in implementation or other unforeseen circumstances,

. Plan for imgation so that 1t s available 1o boost production.

2.4.3  Irrigation on site

After planting 11 became evident that irrigation was necessary for several reasons;
»  The winter season had below average rainfall:
7 The water table fell much lower than had been expected,

# The pink marshmallow vanety required summer rainfall 1o break dormancy

Although imgation from a borehole would require only general authorization (DWAF
representative) the groundwater itself was unsuitable as imgation water. Tests revealed that 1t
was highly saline, and using it for urigation would have added to the salinity problems on the

ste

Hence the Kuils River was the only suitable source of imgation water, However, even small -
scale extraction of river water could not be carried out without a permit. Since it was anticipated
that this process could 1ake up to six months, by which time the flowering season would have

passed, permission 1o irngate from the Kuils River was not requested.
Lessons learned.:

. Project planning should cater for all eventuahitie s, and all necessary permits must be
apphied for timeously, before project implementation. This is particularly important
when the crop has specific water or other growth requirements which do not match the
local climate.

. Growers should avoid using plant vaneties unsuited to focal conditions,

244 Flower production

The 1erms of the environmental authorisation stated that there could be no use of fertiliser or
herbicides and pesticides on site. This constraint placed limits on the production which was
achievable, since the soil was nutrient-poor, and therefore rhizomes did not receive adequate
nutrients 1o optimize their growth and productivity. As a result the yield of flowers was lower
than anticipated by the business plan.
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Cut flowers were picked and sorted over the flowering period o assess the vields. The table
below shows flower production.

Table 5 Flower production from 27 October to 24 November 2000

(source B, Digby).
Cultivar - Noof . |
| Flower Stem Number of Flowers
- rhizomes ' . ) ll ‘ ——
| ength (em owers cut ue
|  planted |
L
| |
' Indigenous Newondlews | >l e
’ ‘ S025 LT ] e w
| white | -50-0! e ~ 1 per 10 huzomes
l ) B oo U | —— e ——
| T acwondiess | ant N
" Marshmallow — ~ o |
S — o per 24 ey |
el | |
W hite mischief P o l o 0 ,
Total { W 6ts 1 L 614 fomern

The environmental authonsanon required that the nsk of cross -pollination between indigenous
arum lilies and the other cultivars be minimised by harvestung the flowers of Marshmallow and
White Mischief before they produced pollen. This placed constrainis on the quality of flowers
which were produced. Thus a large majonty of the Marshmallow flowers harvested were less

than 20cm in length, Under normal cultvation circumstances, Marshmallow flowers would be

left 10 Mower fully, and the stems would have lengthened further before reaching harvest
condition. Under normal circumstances, exporters require Marshmallow flower stem lengths to

be at least 35cm.

Indigenous White flowers were picked once they were ready to be sold While exponer s require
stem lengths of a1 least SO0cm the Jocal market will readily accept shorter stem lengths.

Lessons learned:

. Growers must ensure that plants are given the best possible trestment to foster
maximum productivity.

. Growers must give preference 1o robust plant vanieties which can thrive under Jocal
conditions.

. Plant vanetes which attract restrictive management constraints that may interfere with
optimal productivity should be avoided.
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. I the plan is to produce export -quality flowers from plants growing at a high density.
then in cultivation in a wetland. the grower needs 10 obtain permission to feed the crop
with fentiliser in order 10 keep up the production levels. Aliematively, other methods
of feeding the plants must be adopted that meet with the approval of the authorities.

2.4.5 Site maintenance

Duning the clearing of the Invibiba Project site, a large quantity of hitter and human waste was
cleared from the wetland area, and removed 1o @ municipal landfill site. Thereafier, the site was
maintained by project workers on & daily basis, being kept free of wind-blown liter. The
surrounding area was also penodically cleared of litter by project workers. The Tygerberg
Municipality provided 1oilets for the use of site staft, and refuse removal was carmied out on a
reguiar basis. Hence a large, tormerly degraded urban wetland area (over | hectare in size) was

kept waste- and liner-free for the duration of the project.
Lessons learmed:

. It 1s impontant for local authorities 10 be made aware of this aspect as one of the key
benefits of this type of project. Litter and human waste are ofien the most visible form
of wetland degradation. The presence of stafl on the cultivation site every day
facilitates labour-intensive methods of liter control. For instance, where there is @
single inflow into the site such as a stormwater canal, a cheap, labour-intensive litter
trap such as a wire basket can be installed (Armitage 1998), eliminating or reducing
the need for a costly, capital-intensive type of hiter trap furth er down the stormwalter
system,

2.4.6 Staff

Three permanemnt site workers and two secunity stall were employed on the Inyibiba Pilot
Project. The project also employved a full -time manager -horticulturist. In addition, casual work
was provided for 738 person -days.

The manager-horticulturist was responsible for site preparation, staff training and general site
management. Staff were trained 0 site mainienance, planting, flower picking and packing.
When funding constraints forced the resignation of the manager- horticulturist, it was found that
the site workers were unwilling 10 manage the site themselves, despite the traiming received

The project was then temporarily abandoned, pending restructuring and fund -raising. afier just |

year in operation.
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Lessons learned:

. It is important 1o have a manager who is on site each day, and who is able to train and
supervise stafl in proper procedures,

2.5  COMPARISON WITH OTHER WETLAND CULTIVATION
PROJECTS

Having made an analvsis of the Invibiba Pilot Project and the lessons to be learned from i, it s
useful 1o examine some other wetland beneficiation projects in South Africa. Site visits were
carried out w0 three projects carrying out cultivation in a wetland, two in KwaZulu -Natal, and
one in Cape Town, Western Cape. These projects are discussed below, and compared in the
table.

2.5.1  Peace Lily Project

Extensive discussion was held with the Project Manager, Brett Young (pers.comm. ). as well as

with the implementing agency, Abalimi Bezekhava (R, Small, pers.comm. ).

The project, funded by British Petroleum (BP), has a manager and two staff. The manager is on
site each day, for a pant of the day. At the moment the manager works at no cost to the project,
with the agreement that when the project becomes profitable, the profits will be shared equally
between him and the HPF. Although the two staff are “emploved” by the Homeless Peoples
Federation, they are paid through Abalimi Bezekhaya from the BP fund. The project costs are
also covered by the same fund. However, the project in come is now providing an additional
source of revenue which s used 10 pay project costs and staff salanes, effectively
supplementing the BP fund.

The two staff are responsible for all the site work, beginning with preparing the ground for
planting, 1o planting, tending and weeding, and finally picking and packing the flowers for sale.
All the plants were rescued a1t no cost (other than tansport and labour) from the surrounding
arcas of Cape Town, from sites slated for development. The bulbs of these plant s were split
whenever possible before planting. Planting took place in early 2000, Fertilisation of the plants
by kraal manure took place only at planting. Immigation was supplied during planting, 10 assist
the plants in establishing themselves.

The area under cultivation is currently 4000m’ including pathways. Although there are 6 plants
per m°, the density is less than this in some places due 10 die-back. Thus a total of




approximately 15 000 plants are available for harvesting. However, because of the occ urrence
of penodic flooding of portions of the site, less than the full complement of available plams are
harvested a1 any one time.

For example, in August 2001 only 2 500m* was available for harvesting. The plants on the
remainder was not producing flo wers due 10 having been inundated with water at various stages
of their growth in the 2001 season Nevertheless, & total of 5§ 500 flowers were harvested and
sold locally during August 2001, producing an income of R3 500,

The total costs of the project since the inception in 2000 are R106 500, while income to the
project 10 date has been R11 000 from bulb sales and R4 300 from flowers. The project manager
1s of the opinmon that this project will become sustainable in another 2 -3 vears. By sustainable he
means it will cover its costs without requiring external funding, and will be able 10 employ a

manager as well,

Whilst informal skills training has taken place on site, a more important factor has been a
natural development of skills based on expenence gained in planting, growing, harvesting and
marketing of Arum Lilies over an eighteen smonth period. This has been possible because the
flowers are sold to the less-exacting domestic market In the future, the skills developed through
this hand-on experience will provide a firm foundation for the production of flowers that satisfy
the ngorous quality standards required for success in the export markets.

2.5.2 Mondi Fairbreeze Ncema Project

The project 1s taking place on the KwaZulu-Natal north coast, on a wetland on the Mond: -
owned property Fairbreeze.

Extensive discussion was held with the managers, Gavin and Alben Eichler (pers.comm.). The
site 15 within a rural area, and although on a forestry plantation it s surrounded by sugarcane
fickds. The project entails growing ncema plants (Jurcus Araussid ) for production of crafts for
the domestic market. The first ncema was planted in 1997, and there is now an area of 2000m *

planted with ncema.

Mondi have at no charge made @ building available for use by the group of crafters, and also
provide the wetland cultivation site at no charge. The site establishment and management is
funded by the Depanment of Ans, Culture, Science and Technology (DACST) and Mondi.
However, the management is only for the establishment phase . and thereafier there will be no
management input and it will be up to the workgroup to manage themselves.



There are currently five people. four women and one man. who do all the tasks, such as canng
for the plants, harvesting the ncema, and creating cra fis from the harvested ncema. | have called
them the “share-holder” workers, since they are not paid except for planting and weeding, and
their income will be denved from the ncema directly. The group is responsible for its own
structure, functioning. and profit sharing The members of the group were selected from
amongst established crafters in the area. Local crafters had been purchasing ncema from far
afield since there was none available locally. This ncema cultivation project will provide a local

source of ncema 10 the group as well as 10 other crafters in the area.

Income from the cut bundles of ncema (should any be sold instead of being used for craft
production), and from the craftwork produced, goes directly 1o the five “share -holder” workers
i mutually-agreed proportions. They have formed an Association, and regulate their affairs
themselves without outside influence. This may be a benefit of operating outside of the highly -
populated urban settiements. In urban areas many people tend 10 compete fo r the few economic
opportunities that may become available through project such as those under discussion, and the
very creation of economic opportunity can become a source of conflict in the "community”. In

rural areas, on the other hand, this is likely 10 be less of a factor in the success of the project.

There has not yet been any income from the ncema. The project had barely started in 1997 and
1998 when it stopped for vanous reasons. It was only re -started in 2000, when ncema seed was
plamted and the overgrown 1997 plapts were weeded. Both the 1997 plants and the 2000 plants
are now ready to be harvested. The INR estimates that the ncema arca will be able to gencrate

R36 000 per season 1f the ncema is used for making mats (INR, 2001 ).

2.5.3  Groutville Neema Project.

The third site is peri-urban, located on land belonging 10 the Albert Luthuli Trust at Groutwille
near Stanger. The Trust as involved with training 0 agnculture, and has a medicinal plant
nursery and the ncema project, both in their carly stages, As is the case for the Mondi project.

the ncema is for craft production for sale on the domestic market (D. Kotze, pers. comm. ).

The pilot project 1s being implemented by the Institute of Natural Resources (INR) at University
of Natal - Pictermantzburg. Start-up funding was provided by Landcare to plant an arca of
100m” of ncema in 1999, The Department of Environmental Affairs and Tourism (DEAT) has
since provided additional funding to expand the pilot project.

The project 1s managed by a Trust s1a ff member, and technical assistance is provided by INR
staff. The Trust staff member is on site most days of the week, at no cost to the pilot project.
The Trust also makes the land available at no cost.
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There is now a formally constituted group of 10 who are planting ncema on a further 1000m .
The group are pmd for planting the ncema by the DEAT fund. Once planting is complete their
income will be derived solely from their ncema crop, either through selling cut bundles, or
through manufacturing and selling ncema crafts. Income of R12 000 per vear is expected if the

ncema 1s used 10 make mats.
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2.54  What lessons can be learned from this comparison?

The main differences between the three projects and Inyibiba Pilot Project are that the Invibiba
Pilor Project had set high poals for itself, that of producing flowers for export, and had
established nself on a large area immediately, thereby stretching the hmned budget. The other
projects have all set more modest goals for themselves, namely 10 progress slowly while
developing their skills and Jeaming from their expenences, 1o cultivate a relatively small area
nttially, and to sell their products on the domestic market, specifically 1o the local domestic

market.

Whilst 1t s true that the Invituba Pilot Project failed 1o achieve its own goals of exporting
flowers, it nevertheless has the immediate potential 10 achieve the more modest goal of selling
flowers on the local market, along the lines of the Peace Lily Project. Althoug h flower
production on the Inyvibiba Pilot Project was uneapeciedly poor during the first cultivation
scason, there is no reason why productivity can not be improved sufficiently 1o supply flowers

locally,

A further difference is that while Invibiba Pilot P roject chose to plant cultivars of arum lily in
addiion 10 the indigenous plamis, the other projects make use of only indigenous plants

occurring naturally in the arca and wiich are thus fully suited o local conditions.

On the positive side, the Invibiba Pilot Project provided a large number of person-days of
employment (far more than the other three projects), imjecting significant income into a

community that has a high unemployment level.

As far as ncema cultivation is concerned, the INR 1s at pains 10 point out that this is not an easy
way 10 make money. and recommends that a small area be cultivated 1o begin with (INR, 2001).

This caveat could well be applied 1o most other agncultural enterprises, including Arum Lily
cultivation. In dealing with natural systems whose functioning depends on imeractions between
plants and the bio-physical environment. allowance should be made for an imual period of
butld-up during which experience is gained and skills are built,
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3
EFFECTS OF CULTIVATION IN A WETLAND

This section describes the effects of cultivation in a wetland on biophysical, economic and

socsal environmental crtena.

3.1  BIOPHYSICAL EFFECTS

Although most of the biophysical effects discussed below may be expected o be slow 1o
manifest, there were some more immediate and obvious physical effects and these are noted

first

e Litter and human waste was cleared from the site, and new dumping prevented.
e Alien invasive plants were removed, and new infestations prevented.

e The wetland arca was preserved from additional degradation.

e Grazing and trampling of the wetland by domestic stock was prevented.

The biophvsical indicators monitored were soil, groundwater and surface -water, The detailed

results of soil and water monitoring are described in Appendix 2.

3.1.1  Sampling sites and schedules

The samphing sites are shown in Figure 2. Soil and groundwater samples (SW) were taken at
four sites. A comtrol sampling site was located outside the culiivated arca. Surface water
samples (W) were taken upstream and downsir cam of the site 1o facilitate observation of any
change in the surface water quality as influenced by planting the site. Another surface water
sample was taken at the run-off channel from Sabata Dalindyvebo Square (WS), as this was an
addinional source of water for the site. Another surface water sample outside the site at the

culvert under Spine Road extension was taken as a control.

Monioring 100k place over a 12 month penod. The sampling schedule for soil, ground and
surface water (Kuils River) analvses was adhered to as closely as possible. The parameters

selected for monitoning are those commonly measured when assessing levels of pollutants and



nutrients in soil and water, Tables 7 and 8 list the parameters and sampling intervals for soil and
water.

Table 7 Soil sampling programme
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3.1.2  Results of Soil Monitoring

Generally, the soil could be described as sandy (95% sand), low in organic matter, alkaline and
sodic and deficient in phosphorus and nitrogen (depending on time of vear).

While the 1otal phosphorus levels are low in agncultural terms, they are adequa te 1o support
plamt growth. However, intensive production would require higher phosphorus levels. Also, less
otal phosphorous is probably available to the plant than indicated by these resulis since the
alkaline soil reduces availability of phosphorous 1o the plant (Marschner, 1985).

Sodium saturation in the topsoil increased over the sampling period and s near 10 plant -toxic
levels (above 15% saturation). This increase could possibly be as a result of cultivation, The
acceptable limit for sodium s 1 5%, and higher levels could result in soil dispersion, poor water
infiltration, and possible sodium toxicity 1o plants. The high levels of calcium could ameliorate

this sodicity 1o some extent (Hawkins and Lewis, 1993).

In general, salt concentrations were hig ber in the topsoil compared 10 subsoil, consistent with
high evaporative demand on site. The soil has poor nutrient holding capacity as indicated by low

Canon Exchange Capacity measurements,

There was no obvious effect of planting arum lilies on soil nutrient levels during the sampling
penod. The possible exceptions are sodium, discussed above, and the heavy metals copper and
zine, which decreased in level over the sampling period,

Lessons learmed-

. Only a longerderm monitoring programme  will reveal any significant  changes

associated with cultivation.

. However, the levels of the parameters monitored are relevant to the cultivation project
in that they highlight the constraints which the environment can place on the success
of a project such as the Inyibiba Pilot Project. Sandy. nutrient <poor soil with a low
capacity to hold nutnents indicates that a cultivation project must firstly seleet plants
which grow in, and preferably which thoive in, this type of environment. Secondly, in
order 1o achieve high levels of plant production, and thus achieve profitability, the
project must plan 1o supplement the low nutrient levels with added fertilisers. This will

require the appropriate authonzation
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3. 1.3 Results of Water Monitoring

Generally, the surface water quality (Kuils River) was bener than that of the groundwater in
terms of pH, lower Chemical Oxygen Demand and lower sodium.

Cultivanon had no appreciable effect on the water parameters measured. Both the ground and
surface water were alkaline. The groundwater was particularly saline, a1 levels detrimental 10
planmt growth, but the salinity decreased wwards the end of winter, possibly as a result of rain
infiltration and dilution of the groundwater. The Chemical Oxyvgen Demand was higher in

groundwater compared 1o surface water

Towal phosphorus in the surface water remained stable at about 1 mgl, which is low in terms of
plant nutnition. The groundwater total phosphorus concentration rose from 0.1 mgl m winter 1o
about 10 mgl in summer. The summer level is low but sufficient for plant uptake (Marschner,
1998).

The most significant water parameter measurement was that for total faccal coliform bactena,
and Eschenicia coli (Ecoli) faccal bacteria, These parameters indicate the level of faecal
contamination in the water. which has importamt implications for the health of s1afl and of

consumers.

The World Health Organisation recommends a count of 0 bactenal counts per 100 ml for
drinking water. The US Eavironment Protection Agency recommends 3 maximum level for
swimming water of 200 bacterial counts per 100 ml,

Temative DWAF guidelines recommend that water with more than 1000 faeca! coliforms per
100 ml may not be used for imigation of crops for consumption, but may be used for imigation
of animal fodder. tree p lantations, nursenes, parks, etc.. providing no contact is allowed o take

place with humans.

Faecal coliform and £ coli counts ranged between 1000 and 5000 baciena per 100 ml for most
samples and were lower in the surface water compared to the groundwa ter. The faecal coliform
count comprised mostly of £ coli which 1s nommal (DWAF, 1996). Atter ramnfall the
groundwater for the sample outside the site had counts of 20 000 bacteria per 100ml. While
doses of 10 < 1000 bactenia per 100 mi raise the risk for infection by bactenal pathogens, virus

and protozoan parasites can cause infection at much lower doses (DWAF, 1996).

A site worker contracted infectious hepatitis during the course of the project, and this may have
been contracted while taking & water sample in the margins of the niver, adjacent 10 the

cultivatnon area.




Lessons learned:

. It is imperative that stafl are informed of the dangers associated with working in water
which 1s high in faecal coliforms. Staff must be trained 10 adopt protective measy res 1o
prevent contact with the water, and equipped with gloves and other protective devices,

. Knowledge of surface and groundwaler parameters has implications for a wetland
cultivation project when the river nises and floods the wetland, It also is relevan t when
deciding on which water source 10 use for imgation. In the present case niver waler

would be preferable to borehole water for irmigation.

. Where groundwater is saline, it is important 10 plan for cultivation practices which

minimise soil salimisation,

3.2 ECONOMIC EFFECTS

The Invibiba Pilot Project made a loss of R420,675.99 1n ats first vear of operation. In monetary
terms there was no economic benefit 1o the project. However the budget did predict this loss in
the first year, with a profit only ex pected from the second year onwards, The budget and actual
income and expenditure of the Inyvibiba Pilot Project are listed in Appendix 2.

Nevertheless, potential economic benefit has been created in that the area is planted and the
project can proceed. The plants already established will be used in the coming years 1o gencrate
income either by selling flowers 10 the local or the export market, or to both. Most of the first
vear expenses have been written off, and the income i coming vears will with good

management result in economic benefit and an economically sustainable project.

Although the project ran a1 a loss, other economic benefits accrued 1o the Greenpoint
community in the form of employment and wages. The total amount paid out as wages 1o
members of the Greenpoint community who were emploved on site was R103,130.00. This is a
substantial cash injection into @ community which suffers from a high unemployment level. And
whilst the economic benefits of this are quantifiable, the unquantifiable psychol ogical benefits

of having employment and an income are of no less importance

3.3 SOCIAL EFFECTS

During the Inyibiba Pilot Project preparatory phase, negotiations were held with the local
community. Meetings were held with the Jocal RDP branch, discussing all aspects of the project
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in full. Other Jocal organizations, the Homeless People’s Federation and SANCO were also
involved. These organizanons thus acquired experience in negotiating the terms of a proposal.

A formal launch of the site was held in May 2000, a1 which the mavor of Tvgerberg, Mr
Clifford Sithonga, planted the first lily bulb, The launch was attended by representatives of
community orgamzations and members of the local community, as well as the media and a
number of other people. The launch was televised and shown on SA-TV on the programme
Cape at Six.

During the planting phase ten workers from the local community (Greenpoint) were employved
and trained to plant arum lilies. This involved tramning 0 a number of aspects including site

lavout and measurement, and horticultural aspects. All of this training took place on -site

During the growing phase, a number of workers from the local community were involved in the

maintenance of the site. Training during this phase was informal but on -going. on a number of
aspects including monmtoning of water depth 1 the Kuils River, site and plant mamtenance,

scouting for pests, and composting.

During the fNower-picking phase, training was given in the procedure for post-harvest
processing of the flowers. A considerable amount of research was put into defining the optimum
procedure, and this was then formahised.

Towards the end of BPP involvement with the Invibiba Pilot Project, the permanent s1aff on the
site were assisted 10 open @ business bank account, Inyvibiba Pilot Project, through which all
future pavments were 1o be made. This presented difficultics of its own, when it became
apparent that the Khavelitsha branch of Standard Bank only serviced private account -holders
and not business-account holders, The Inyibiba staff were required 1o use the Mitchell’s Plain
branch whenever they dealt through their account, making it ditficult for the account -holders to
manage their affairs. It would have been encouraging had the banking sector taken the necessary
steps to foster an enabling environment for small businesses to develop in arcas such as
Khayelitsha

Setting up of the Inyibiba Pilot Project has also contnbuted to the capacity of the local
authonties, particularly the Tygerberg Administration and Cape Metropolitan Council, to set up
and administer projects such as this.

£



4
KEY FINDINGS

The key findings will be discussed in relation to the project planning and implementation

phases.

4.1  PROJECT PLANNING

1. The planming phase should not be rushed. allowing time for all necessary legal and
other requirements to be met before project implementation.

1 Obtain the in-prnciple support and authonty approvals as early as possible in the
planming process. Ensure that enough planning time is provided 1o explore all avenuves for
obtsning the necessary authorizations 1f non-indigenous plants are 1o be grown, or if irmigation,
herbicide or pesticide application is planned. For example, the authonties may require an

Environmental Impact Assessment of the proposals,

3. In planning a project. the business goals should be kept modest 10 begin with, so that a
small budget will suffice to support capacity building while expenence is gained and
productivity established. Once skills and productivity are established and the project becomes
financially sustainable, goals can be further expanded. This is the strategy used by three other
wetland cultivation projects investigated. All have set modest goals for themselves, namely to
progress slowly while developing their skills and leaming from their experiences. 1o cultivate a

relatively small area initially, and 10 sell their products on the domestic market first.

4. Make allowance in the business plan for all foresecable eventualities and worst -case
scenanios. such as periods of drought or discase which may interfere with productivity.
Mecasures must be planned for dealing with these eventualities. Make allowance for unexpected

delays in project implementation while the authorizations procedures are followed.

x Care must be exercised in selecting plants suited to Jocal soil, water and climatic
conditions. Make full use of indigenous plants occurring naturally in the area and which are thus
ideally suited to local conditions. This will reduce the need for supplementary management
measures such as imgation o7 pesticide apphication. Avoid selecting plant vaneties which artract

restrictive management constraints that may interfere with optimal productivity.
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6. It may be necessary to manage the nutrient status of the soil 10 maximise crop
productivity, This is particularly important when the crop has specific water or other growth
requirements which do not maich the local climate.

Sufficient funding and tme must be allowed for the public participation processes 10 be
comprehensive and make sure that all concems have been dealt with to the sausfaction of all

parties.

8. An important aspect of entry to a community is that the individuals within the
community are the ones who must be informed of the planned project and be allowed t o
articulate their concems. Full-scale public participation ¢an be a very slow process, but in order
o fully ensure the community's comumitment to the project it is a necessary procedure which
must be carmied our with meticulous attention 10 detail. This may mean that a project has 10 be

delayed while community concemns are explored and addressed.

9 The lines of authonity and the roles and responsibilities of all parties should be carefully
defined durning the planning phase.

4.2 PROJECT IMPLEMENTATION

In general, 1t 1s important to have a manager who 1s on site cach day. and who 1s able 10 train
stafl in proper procedures. Staff continuity is also important, and it is important 10 budget to
retain key staff.

4.2.1 Ecological effects

l. The immediate ecological benefits of cultivation in a wetland consisted of cleaning the
arca of litter, human waste, and alien invasive plants, Cultivation and management of the area
prevents new dumping, alien plant growth, and grazing and trumpling by domestic stock, which
preserves the wetland arca from further degradation.

r . Monitoring of surface and groundwater parameters is necessary to predict changes that
might occur 10 the site when the niver nses and floods the wetland. It also is relevant when

deciding on a suitable (least polluted) water source to use for imigation

X A long-term monitoring programme will reveal any signmificant changes associated with

cultivation.



4.2.2 FEconomic effects

1 Although the Invibiba Pilot Project did not become economically sustainable in s 12
months of operation, i that ume it provided employment and wages to members of a
community with high levels of unemplovment. It also established an area of | hectare

containing over 36 000 arum Ly plams which can be harvested for flowe rs in future seasons.

4.2.3  Social effects

Is Staff were emploved from the local community and trained n all aspects of planting.,

growing and harvesting arum lilies,

2. Setting up of the Invibiba Pilot Project contributed to the capacity of the local
authorities, particularly the Tygerberg Adminstration and Cape Metropolitan Council, to set up

and administer projects such as this,

3 Ensure that staff and consumers are protected from polluted water and soil, and that
suitable measures are taken 10 ensure the safery of all personnel and consumers when cultivating

in & wetland with high fevels of faecal contamination.
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5
CONCLUSIONS AND RECOMMENDATIONS

5.1  CONCLUSIONS

Economic incentives are required for urban wetland preservation or rehabilitation. Wetland < are
under great pressure in urban environments due 1o competition for land resulting from poveny,
inadequate infrastructure and services and in particular lack of housing. This has led 10 the
conclusion that, should wetlands become economic assets through the cultivation of

economically valuable plams, wetland conservation and rehabilitation would be encouraged.

A project which s capable of creating real sustamable economic value out of a degraded
wetland at the same time as it conserves or enhances the wetland’s functioning offers a win:win
scenano that is undoubtedly worh pursuing. The Inyvibiba Pilot Project has demonstrated that
these goals are achievable. Although the Inyibiba Pilot Project did not become sustainable
duning the project’s duration, it provides encouragement that 11 1s possible 1o create sustainable
enterprises in wetlands, given sufficient nme, comprehensive planning, adequate funding, and
committed management.

Wetland cultivation projects can be not only of ecological benefit (even if the only benefit is to
preserve the wetland area from any further degradation). but also of social benefit as a source of
emplovment. If successful, they have the potential to become a focus for other business and
entreprencunial activities in the surrounding community.,

The term “sustainability” i€ a broad one. Sustainability encompasses social and ecological
criteria in addition to economic cnteria. Consideration of the economic, ecological and social

effects of a# project is crucial to the determina tion of this broadly-defined sustainability.

While the Invibiba Pilot Project provided some direct physical benefits 1o the ecological
environment, other ecological impacts (measured duning soil and water monitoring) attributable

1o arum lily cultivation were not definitively detected during the vear of monitoring.

One trend which might be emerging 1s of increased salimization of the soil. Another is a
decrease in cenain heavy metal levels in the soil. These may both be attributable to the

cultivation in the wetland. It will be necessary 10 1ake a longer senies of readings before real
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trends, positive or negative, become apparent above the background vanability of the bological

systems around the site.

However, it has been demonstrated that plants can be grown in a degraded urban wetland, and if
growing conditions are optimized then the aims of a project such as the Invibiba Pilot Project
should be achievable.

Ihe Invibiba Pilot Project was not economically sustammable over the time penod of its
implementation, runming at a loss and failing 1o produce any income of note. However, the
number of jobs created, although they were temporary and not sustnable, was an economic
benefit of the Invibiba Pilot Project. The job creation demonstrates what may be poss ible over

the longer term by wetland cultivation projects.

A project such as the Inyibiba Pilot Project builds the capacity of staff and communities, by
providing jobs and training. There are now o number of individuals from the Greenpoint

community who have some experience of and knowledge about arum lily cultivation

Finally, the Inyibiba Pilot Project provided the opportunity 1o test and record the procedures for
planning and implementation of a wetland cultivation project. As such it can be of use to an y
organization, local authority or individual who is interested in setting up a similar type of

wetland horticulture project

5.2  RECOMMENDATIONS

Steps 1o creste economic value out of urban wetlands should be actively pursued, of urban

wetlands are 1o be preserved and their environmental services are 10 be maintained

The Project Guidelines and Decision Support (Volume 1 of this report) developed dunng the
course of this project should be used in the initial stages of determining the suntability of

wetland sites for cultivation.

The New Green plant database should be used to dentify a suitable mix of plant species for
growing on the site. However, the environmental management requirements will need to be
altered where possible to allow for cultivation of o ther useful plant species, including non-
indigenous (non-invasive) species such as vetiver grass which have been tried and tested in

agnculture.

Cultivation practices should be promoted which rehabilitate wetland function. In the long run,
judicious cultivation in a wetland can provide an opportunity for the wetland to fulfil in a more
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natural way its function as a sponge and water purification system. Judicious cultivation serves

10 preserve the specific arca. in whatever state it may be, and this provide s an opportunity for

rehabilnation measures 10 be taken in the future.

If water punfication 1s high on the agenda - especially with respect to degraded urban water

courses and polluted water from urban run-ofl and seepage - then a more holistic approach

would be advisable, such as that onginally planned for Greenpoint. Cultivation in a wetland

should ideally utithze plants which can fulfil multiple functions:

1"

‘o

Reeds are known for their function in water purification and should be cultivated as a matier
of course to maintain wetland functioning and improve water punification i wetlands with

polluted water.

Trees retard run-off and loss of 1opsoil. and increase soil -water infiltration. In addition. trees
are a natural feature of some wetlands, contnbuting 1o the oxygenation of the soil and
sediment (Hollis 1994). 1t 1s suggested that trees be planted and that some trees be left on
site duning the site preparation, even if these trees are aliens. Aliens can be removed once
other trees are established.

Swales or water-retention ditches serve similar purposes 1o trees and protect against
flooding while increasing water infiltration (Mollison, 1988). It is important that swales are
bordered by vegetation to prevent the ditch disappearing in time. Planting ditche s also
decreases run-off even funher because of the presence of the plant roots. Vetiver grass is
suggeested for this purpose.

Inter-cropping would prevent soil-water loss by evaporation and prevent invasion by Kikuyu
grass which chokes the arum lily plants. It is recommended that a8 competing, useful grass
be used as @ border around the site, and that another plant should be grown which is
successional 1o the grasses, 10 prevent grass invasion into the primary crop (van Wyk eral.,
1998, Mollison, 1988). Venver grass is suggesied for the former and nasturtium or
comfrev/douwurmbos ( Lobosiomon fruticosus) for the latter. Vetiver grass also provides
erosion control in the event of bank flooding, increases soil moisture retention, is a
windbreak and is sterile, i.c. not mvasive (World Bank, 1996) Mollison, 1985) Also,
douwurmbos has similar medicinal properties to comfrey ( Svaphivtum officinale) and may
be used as a medicinal crop. Other possible inter- cropping plants are any nitrogen-fixers
( Gunner spp.. which is also medicinal). The same plants, especially vetiver grass, could be
used as field borders,
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The culuvation site must be actively monitored over the long -term, 10 detect the environmental
impacts of the project. Any negative impacts must be detected carly so that the contributing
activities can be stopped. Likewise any positive impacts must be identified and enhanced if
possible, with the goal of rehabilitating the wetland.

It 1s imperative that a project such as this gains the support of the surround ing people, and
provides meaningful benefits 1o them. This is particularly true if the project 1s to be in an urban

envirtonment. A comprehensive process of public consultation and panicipation should be
nitiated carly in the planning process, before plans have hardened. In this way the life
circumstances, opmnions and concems of the ordinary people can be accommodated within the
project vision and objectives. Without such a process it is not possible to know what they would
regard as a meaningful benefit. For example, if a share of the profit is given to the surrounding

community, it s important for them to explore the possible uses for this money,

I is imporntant also that consultation 1akes place with all interested individuals in the
community, and not merely with their representatives. Placing too much reliance on community
organizations and structures to speak for individual members in a community (often adopted in
the belief it will hasten the public participation process) often serves to further ma rginalise
individuals who may already have been marginalised by the organizations ostensibly created to
speak for them. These officially or semi -officially appointed bureaucrats serve 1o legitimize
plans drawn up outside the community. Their authonty allows them to direct neighbourhood
activities and perform as spokespersons 1o higher authorities. With the locus of power residing
in these bureaucrats, 1he grass-roots citizens find themselves far removed from decision-making
even if they participate by choice or otherwise in the community activities designed for them
(Hollnsteiner, 1976).

A Community Development Worker involved with the Inyibiba Pilot Project referred 1o this
aspect as follows: *...J could not help bt wonder abour whether or not the process of
empowerment does take place within the RDP structure itsell. Ms. Matomela commands a grear
deal of authoritv: of course she is thew leader. However 1 kepr asking myself abowt their
(fellow executive members in particular) participation

It is advisable when planning a project to put the public participation aspects into the hands of
independent persons who are expert in conducting the panticipation and negotiation process. If
at all possible, the concepiualization of a scheme should occur with ordinary people sitting in
and expressing their opmions (Amstein, 1969). This carly involvement in the planning process
not only leads to more sustable outcomes for those most affected: it also gives people an

appreciation of the complexity of the process and an awareness that issues are rarely simple or

B50



clear-cut. While this may result in more time spent on the beginning phases of planning a
project. it will usually save a great deal of ume by minimuzing conflict duning project

implementation and enhance community buy-in to the project.

A major category of constraints were those 1mposed by Cape Nature Conservation in
compliance with environmental legislation and in an effort 10 keep the wetland in as natural a
state as possible. Thus ferulisation was prohibited, as was the use of herbicides 1o control the
weeds. Also prohibited was the planting of any non-indigenous vegetation (such as Vetiver
grass) which could have been used to provide multiple benefits such as shade and windbreak
Such inter-cropping was an integral part of the onginal site design. However, this was
disallowed by ONC, in comphance with the obligations of article 194 of the 1992 Rio
Convention on Biological Diversity 1o reduce the use of organisms which are likely 10 have
adverse impacts on the conservation and sustainable use of biodiversity. The implemented

design therefore did not include trees or other potentially useful plamts.

Clearly if wetlands (panicularly altered wetlands) are 1o be put 10 economic use, and if this is
being done 1o conserve the threatened remnants of once -functional wetlands, then some
relaxation of the stnngent standards of environmental protection will be advisable. If not, it
could make wetland beneficiation projects just too difficult and marginal.  The degraded
wetland which is being “protected’ by the idealistic environmental standards imposed s seen by
the surrounding community to be of no value and allowed 10 degrade further anyway, thus
defeating the object of wetland beneficiation.

There are simple and low-cost solutions 1o immigation, fertiliser and pesticide requirements.
These should be investigated and adopted where possible. For example, a simple and low -cost
irrigation system has been developed for market gardening projects in other arcas of
Khayelitsha (Abalimi Bezekhaya pers. comm ). This mvolves gravity feed to drip- imgation
pipes from a large elevated drum which can be filled by hand. This system could provide a low -

cost solution to the water needs on a cultivation site.

There needs to be both logistical and financial support from the local authorities, in co -operation
with project staff, in order to maximise the benefits 1o the surrounding area, such as the liner
and human waste control which was achieved by the Inyibiba Pilot Project.

Postseript

It is important to build on the positive aspects of the Invibiba Pilot Project, now that the hard
work of prepanng the site and planting the arum lilics has been achieved, and the arcas of
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difficulty have been revealed This s a mission which is being pursued by the Tygerberg
Administration in conjunction with the Greenpoint community.

As @ result of their desire 10 build on the early promise of the Inyibiba Pilot Project, Tygerberg
Administration are now engaged in finding a sunable orgamization who will carry the Invibiba
Pilot Project into the future. There has been an ongomng effort 1o source additional funding
which will enable the project 1o continue.
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APPENDIX 1

INTERDEPENDENCE BETWEEN THIS WRC PROJECT AND
INYIBIBA PILOT PROJECT

Six of this Project’s aims depend partially or fully on two collateral objectives: the location and
availability of a suitable site for cultivation, and the implementation of the cultivation project.
But although these two objectives were necessary conditions for the implementation of the
WRC project, they did not fall within the WRC's direct area of influence, since the project
funding s purely for research, not for implememation. These objectives were satisfied
separately by Abbott Grobicki and the local author ties of Cape Town. It was only once these
two objectives had been satisfied that the WRC project could achieve many ol its aims, Thus the
WRC project was always going to be impacted on by these parallel developments despite the
fact that they did not fall within the WRC's express area of concern.,

In the interval between the February 1999 inception of this WRC project and May 2000 when
pilot arum hily cultivation project got underway efforts were directed at satisfying the two

collateral objectives mentioned above. These are described below.

Locating a wetland site suitable for growing arum lilies. The site assessment guidelines were
developed (one of the aims of the WRC project) in the process of sclecting the most suitable
cultivation site from amongst six potential sites in Cape Town. The site so identified, Brown's
Farm, fell under the authonity of the CMC. These results were contained in the Phase |

Feasibility Report compiled for the CMC (Abbott Grobicks, 1999a). Thereafier, in compliance
with the Environmental Conservation Act a Scoping Report for the Brown’s Farm was prepared

and submatted 1o Cape Nature Conservation. This was a preliminary step 1o the site being made
available by the City of Cape Town.

The second phase of a feasibility report was then prepared for the CMC (Phase 2 Feasibility
Repon, Abbott Grobicki, 1999b) which addressed in more detail the feasibility of cultivanng
arum lilies at Brown's Farm and at a second site, Greenpoint, which was under the authonity of
City of Tygerberg. The Phase 2 report included a business plan for arum lily cultivation at both
these sites. A second Scoping Report was submitted for the Greenpoint site.

Once suitable sites had been located, the next step was 10 have them authorised for arum lily

cultivation by the relevant authorities, in this case City of Tygerberg and City of Cape Town.
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City of Tygerberg recognised that the planned arum lily cultivation offered the multiple benefits

of wetland conservation, social uphfi, and economic development, and were anxious to tum the
planning into reahty. In an ¢ffont to expedite the arum lily cultivation project when it became

apparent that the preferred site of Brown's Farm was not going 1o become available soon, the

City of Tygerberg made the Greenpoint site av ailable,

The arum lily cultivation project was named Inyibiba: Lilies for Expont (Khayelisha), and
adopted as a Mavoral Project by the City of Tygerberg, a clear indication of the support it
enjoyed within the administration (CMC Steening Commattee Minute s, 2 May 2000).

Funding Difficulties were expenienced in rasing sufficient funding for the arum lily cultivation
project. CMC was not able 10 fund the implementation of projects. Approaches were made 1o
the DANCED and the 1DC, as well as 1o Dutch and Ger man sources (CMC Steering Committee
Minutes. 19 October 1999), 10 no avail. Finally a limited amount of R310 000 was sourced from
a private donor, at about the same time as the Greenpoint site was authorised for arum lily
cultivation. In addition, City of Tygerberg budgeted an amount of R75 000 for the Inyibiba Pilot
Project (CMC Steenng Commuttee Minutes. 4 September 2000),

Funding and a site having been secured, a site manager and stafl were appointed, and planting
commenced in May 2000 Monitoring and e valuation of the site and the Invibiba Pilot Project
began, in line with the aums of the WRC project.

The privately-sourced funds were exhausted in December 2000, and although Tvgerberg
Administration used additional funds from their budget 1o pay the s1aff for January and February
2001, the Inyibiba Pilot Project essentially came to a halt afier Jess than a full vear of operation,

The arum lily plants conunue 10 grow at the site, albeit they are parially overgrown with weeds
due 10 a lack of site maintenance, and the Tygerberg Administration are presently negotiating
with a suitable orgamisation 1o continue with the Inyibiba Pilot Project,
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APPENDIX 2

DETAIL OF BIOPHYSICAL AND ECONOMIC EFFECTS OF THE
INYIBIBA PILOT PROJECT

1 BIOPHYSICAL EFFECTS

1.1 Results of Soil Monitoring

Soil and water samples were analysed by Cal-Labs (previously Kynoch Fertiliser Lid.,

Milnerton) and CMC Scientific Services CSIR Eavironmentek (Stellenbosch) respectively

Water and soil samples were analyzed using prescribed standard methods. Extraction methods
for soil samples were as follows: C1in IM KNO ., S in CayPO.Y. B in hot water, Al in | M
KCL NHL and NOy in 1 M KCL cations in ammonium acetate. Most elements were measured

using ICP (inductively coupled plasma) analysis.

Texture
Soil texture remained constant over time with little difference between sa mples and controls
(data not shown). Soil i1s mostly sand (about 95%), with some clay (2 -4%) and silt (1-4%) and

0O stone.

Percentage carbon (C)

The percentage C in both top and subsoil is low. between 2.5 and 0.25% (Fig. 1a). This Jow
percentage of organic matter was to be expected in the sandy <01l on site. Changes over time
were relatively small except for subsoil sample 1, which is near the river so that soil water here

was probably connected and influenced by the river course.

pH

All soil pH values were alkaline between 8.5 and Y with little difference between top and
subsoil (Fig. 1a). An exception was subsoil sample |, which is near the river so that soil water
here was influenced probably by the lower pH of the river course (Fig. 2a). Above pH 8.4, the

availabhity of P and some micro snutrients becomes limiting for planis,



Cation exchange capacity (CEC)

The CEC was low m all samples (i.e. below 20 cmol kg-1, except sub sample | which was
slightly higher). This was 10 be expected for a sandy so1l with lintle clay or organic matter. The
low CEC is an indication of the reduced ability of the soil on site to hold nutnents, notably
positively charged catnons.

Electrical conductiviny (EC)

The EC was estimated using electrical conductance of soil in ohms, Th ¢ EC generally increased
from April 2000 to August'October 2000, i.e. peaked over the rainfall penod, and thercafier
decreased (Fig. Ja). This is understandable considenng soil EC is directly related 10 soil water
content (Hansock et al., 2000). Otherw) se, EC can be an indirect indication of CEC, water
holding capacity, organic matter and salinity. The low EC values are consistent with a dry,

sandy soil with implications as mentioned above for CEC.

Base saturation

Base saturation of the soil samples was 1000 (ie no exchangeable acidity) with Ca2+
occupying most of the cation exchange sites (Fig. 1h). The Na+ saturation vaned between 2 and
16% (being lower in subsoil samples) and increased in the topsoil over the sampling period. The
acceptable base saturation limit for Na+ is 15%. Sodium levels higher than 15% on the
exchange site could result in soil dispersion, poor water infiltration, and possible sodium
toxicity to plants. These levels indicate increasing soil salinity, possibly as @ result of

cultivation.

Total phosphorus (1)

Total P in the soi] was consistently low around | -5 mg kg-1 (Fig. 1¢). (The higher value for the
control topsoil sample may have been related to a rainfall event in August). While these values
are Jow in agricultural terms (usually between 20-50 mg kg-1 for fenilised fields). they are
adequate 10 suppornt plant growth. However, mtensive production would require higher P values.
Also, less total P is probably available to the plant than indicated by these results since alkaline
soil pH values lower P availability to the plant (Marschner, 1958).

Ammonium and nitrates
For both ammonium and nitrates, there is a very obvious trend with values peaking around
August ‘October 2000 (Fig. 1¢). This may be a seasonal trend, due 10 rains washing nutrients

into the river and field. This will become obvious as sampling continues over the vear 200],



When values peaked. these were in the region of those found in agncultural fields (about
100 mg N kg- 1) but were very low otherwise.

Ammonium was lower in topsoil samples, consistent with ammonia volanlization at pH >8
(Marschner, 1998), while mitrate was mostly higher 1n the topsoil compared to the subsoil,

consistent with leaching of this ion (Marschner, 1998).

Cautions and chlorides

Levels of caloium were extremely high in the soil as were sodium levels, especially towards mid
summer 2001 for the latter (Fig. 1<), Generally, cation concentrations were higher in the 1opsoil
compared 10 the subsoil, consistent with evaporative demand at the site, i .¢. salts being drawn
up 1o the surface by capillary action. Concentrations of chlondes were very high, probably as a

result of Cl being the major counter-ion to calcium. which was high, as mentioned.

Heavy metals

There was an overall decrease in the hea vy metals Cu and Zn over the sampling penod, while
Mn levels rose after an initial decline (Fig. 1d). This may be related to rainfall events (dilution
effect) and or planting of the arum lilies in June 2000, This needs to be confinmed by more
sampling over the vear 2001

Faccal coliforms and F. coli

Data is hmited 10 samples taken in November 2000, Values in the soil vaned between a few
counts and 6000 (data not shown), See Water monitoring for comments on recommended limits,
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1.2 Results of Water Monitoring

Monitoning of nutrients, suspended solids, bactena and other physical properti es was intended to
determine the effect of planting arum lilies, on the water quality of the groundwater of the site
as well as the water downstream on the Kuils River (refer to Fig. 2). Planting appeared to reduce
suspended solids and sodium but these may have been scasonal effects and need to be
confirmed by long-term samphng

The variation in water depth in the Kuils River during the implementation of the Inyibiba Pilot

Project 1s shown in Fig. 2a.

pll

In general, the ground and surface water is alkaline (7.5-8.5) and was not affected by planting
(Fig. 2b). The pH was high in the ground and surface water before planting (June) and dropped
significantly duning the dry summer months (Feb ~ May). The run-off culvert showed hittle or
no seasonal variation in pH. There was no discernable effect of planting on the pH of the
groundwater relative 1o the control. The pH of the Kuils River downstream of the site was

shightly higher, especially in November.

Suspended solids

Suspended solids in the Kuils River increased over the period July o October (Fig. 2b). This
may be due 1o increased evaporation of the Kuils River during spring and summer and or
flushing of waste from surface arcas. An informal settlement located within the site floodplain is
part of the Greenpoint community but has not been provided with sanitation, waste or
management service because of plans 10 re-locate. Suspended solids decreased. after an initial
rise, 10 below intial levels (July) at the site downstream of the site, as well in the runo ff from
the culvert going through the site. This indicates a possible bio- filtering action of the plant roots.

Chemical oxygen demand (COD)

The COD was clearly higher in groundwater compared 10 surface water samples (Fig. 2b). The

COD in the surface water remained stable over the sampling period around 100 mg 1" . The plant
roots did not have any discernable effect on the COD of the groundwater: if anything the COD

increased. Rhizospheres (soil surrounding plant roots) of wetland plants are often limited in
oxvgen. which is supplied almost exclusively by the plamt root itself (Neori e al., 2000). This
provides a favourable environment for both macro- and microorganisms in the soil. The lack of
effect of planting on the COD s likely due 10 oxygen not being limiting within the time frame

of sampling since the flooding in winter was of short duration.
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Electrical conductivin (EC)
The EC of the groundwater was higher than that of the surface water (Fig. 2b), owing to a

greater concentranon of electrolyvies (Figs. 2¢ and d).

Total phosphorus (P)

Total P in the surface water remained stable a1 about 1| mg.!”" P, which is low in terms of plant
nutrition, over the samphing period, being slightly lower downstream of the site (Fig. 2¢). There
was an obvious increase in total P after September in all the groundwater samples from about
0.0 mgt" 10 mg! (3 uM - 300 uM) over the sampling period. This increase may have been
due 1o evapotranspiration over sprng and summer. Since the plant roots were above the water
table for most of summer, increased P concentration was probably mostly due to evaporation.
The P concentration in summer (about 300 uM) is low but sufficient for plant uptake
(Manchner, 1998).

Total nitrogen (N). nitrate and ammonium

Total N in the surface water was fairly constant and low (about 0.3 mM) while the groundwater
ranged between 10-70mg. 1’ or 0.6-42 mM (Fig. 2¢). The N form in the groundwater is
predominantly nitrate versus ammonium. The N concentration in the groundwater was high
enough not 1o inhibit N uptake systems of plants (Marschner, 199%). However, when the
concentration rises above 30 mg. ' most crops become affected (DWAF, 1996). High levels of
N are also detrimental 10 human health, Nitrate concentrations over 20 mg N.J ' cause
methaemoglobinaemia in infants, and mucous membrane irmitation in adulis (DWAF, 1996).

It 1s 10 be expected that the N concentrations in the groundwater sites would be highly vanable
because N, especially nitrate, is very mobile in the soil, especially sandy soil. Ramns from
August 1o September may have accounted for the reduced N in the groundwater which may
have been leached to levels lower than 0.5 m. This was confirmed by lower nitrate in subsoil
compared 1o 1opsoil (Fig. 1¢)

Sulphates
Sulphates were higher in the groundwater compared to surface water (Fig. 2d). There were no

discernable changes in sulphate concentrations in surface or ground water as a result of planting

arums.

Cations and sodium absorption ratio (SAR)

Cations in the groundwater were two 1o ten times more abundant than in the surface water (Fig.
2d). Sodium in the surface water was about 100 mg. 1" in September, which is below saline

B70



levels. However, groundwater levels were much higher and saline a1 around 400 <1000 mg | at
the beginning of sampling 1n July. Concentrations above 500 mg.1”' are detrimental 10 plants,
especially shoot growth (Hawkins and Lewis, 1993), These levels dropped in all groundwater
sampies. This drop was hkely the result of ranfall events and not plant uptake since sodium
concentrations also dropped in the groundwater control. Groundwater concentrations of sodium
were three umes higher than those of calcium, 10-20 or more umes higher than those of
potassium and magnesium. The SAR was notably higher in the grou ndwater compared to

surface water (Fig. 2¢).

Faccal coliforms and E. coli counts

Faecal coliforms and £ coli counts (as indicators of faccal pollution and bactenal pathogens)
vaned between 1000 and S000 for most samples and were lower in the surface wa ter compared
1o the groundwater (Fig. 2¢). According to counts, faccal coliforms were comprised mostly of £
coli which is normal (DWAF, 1996). Higher counts of 20 000 were observed afier rains for the

groundwater sample outside the site (Fig. 2¢). While high infecuve doses (10 - 1000) are
required for bactenial pathogens, much lower counts of virus and protozoan parasites can cause

infection (DWAF, 1996)

DWAF guidelines on faecal coliforms states that water with counts >1000 may be used in
imgation for the production of fodder, tree plantations, nurseries, parks. ¢to., providing no
contact 1 allowed to take place with humans (DWAF, 1996),
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2 ECONOMIC EFFECTS

The total cost of the project. including all capital set-up and running expenses. was R421,103.99.
This amount in¢ludes the donor fund of R310.000,00, the Tygerberg Administration contribution
for fencing and site excavation of R67.720.74, and the office services and adminis tration which

were provided 1o the project by the BPP office infrastructure (Table 2.1).

The Inyibiba Pilot Project was funded largely by BPP from a donation. and ran from 15 May untl
31 December 2000, when the BPP donor funding was depleted.

STAFFING
e The project began on 13 May with 10 casual employvees. The site manager-horticulturist was
self-emploved and paid by the project as a consultant.  She was employed for 7 months.

e On 1 Ocober. three full-ime staff positions were created until the project ended on 31
December. Additional casual labour continued 1o be emploved for weeding and foraging.

e Intotal, casual employment was created for 758 person-days.
e Two security staff were also employed for the project duration,

e The BPP ofMice and stafl provided office and admimistration services, and project

management.
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I INTRODUCTION AND BACKGROUND

The Invibiba : Lilies for Expont project was Jaunched by the then City of Tygerberg (now the
Tyvgerberg Administration) and Biotechnology Plant Products (represented by Dr Ania
Grobicki) in May 2000, The feasibility study for the Inyvibiba project was undentaken by
Abbott Grobicki (Pty) Ltd and was implemented by an associated compa ny. namely
Biotechnology Plant Products. 1t was established as a pilot demonstration project mimed at
mtegrating wetlund conservation, economic development and social uplifiment objectives,

These are expressed as follows in the feasibility study (September, 1999) undentaken by
Abbott Grobscks (Prv) Lid

T — e,

S

Converting degraded wetland on public land In urban areas into assets that generate mcome for local
COmMmuntes.

Promoting the South African flonculture industry.

—— e .

" Environmental objectives
Enhancing the aesthetics of the urban environment.

Increasing, or at least mantaining, the permeable land area avadable for infiltration of urban run-off
Imoroving run-off water quality.

Social objectives

| Encouraging local environmental awareness and Improving the aesthetics of the area.

| Improving working refations between local communities and regional government structures,
Capacity buiking through interactions with loca! organisations and skils transfer,

Providing & kocal recreationdl amendy.

Tygerberg Administration viewed the project as a Local Agenda 21 Project. since ats
principles are aligned with those of sustainable development. This made the project attractive
from a local government perspective and consequently it received a high <Jevel of support
from vanous departments and at a political level within the CMC Admimstration of (formerly
the CMC ) and the Tygerberg Admimisiration. Whilst the project has had several positive spin
offs a number of limintations and problems have also been expenenced. Consequently, the
CMC Administration has commissioned an independent review of the project with the

following terms of reference:

o Establish whether the project is viable from a socio-economic perspective:



« Find potential partners 1o implement the project.

1.1 SCOPE OF WORK

The CMC Administration identified 3 number of aspects that needed 10 be addressed in the
independent review:

¢ Review of the onginal business plan;

e Idenmify challenges and problems tha affected the on-site implementation of the
project;

o Review of the management of the project;

o Investigation into opportunities for partnening with other funders, businesses, NGOs
and CBOs to further project implementation:

o Hold meetings 1o establish these potential partners.

For the purposes of fulfilling the brief, two key tasks were identified in the proposal 10
undertake the independent review of the Inyibiba project.

o Task I:Review of issues relevant to the business plan, the on-site implementation of
the project and the management of the project.

o Task 2: Investigation of partnership opportunities.

The rationale for dividing the review into two key tasks is that 1t was considered essential to
have an understanding of the performance of the project in order 1o determine the most
appropriate pannership opportunities 10 be investigated.  During the course of the review o
was decided 10 refocus the scope of work for Task 2 to focus on developing a strategy and
action plan 10 determine the way forward for the project. This workshop will take place in
July 2001, Additional information on this change in the focus of the independent review is
given in Section 4 of this report.

1.2 PROJECT APPROACH

The review involved the following activities:

e Review of documentation including:
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e The feasbilny studies (Phase | and 2) undentaken by Abbott Grobicks (Pry) Lid:

e The progress report prepared for the Water Rescarch Commission (WRC) entitled
“The Culivation of High Value Aquatic Plants in Restored Urban Wetlands for

Income Generation i Local Communities by Abbott Grobicki (Pry) Lid;

e  Documentation from the Tygerberg Adminstration (such as the wem for the
Corporate Services Commuttee of April 2000, Scoping Repon dated Apnl 2000 which
was submitted 10 the Depaniment of Environmental and Cultural Affairs and Spon -
DECAS)

o Imerviews with organisations covering the following:
e  Members of the project Steenng Committee:
¢ Representatives from Abbott Grobicks (P1yv) Lid including past emplovees;
e Individuals and orgamsations with expertise that could assist with the review (eg.

Bergflora. South Afnican Arum Lily Society, Table Mountain Fund).

o Consultation with specialists on panticular issues (e.g. Deloitte & Touche on issues
relating to the business plan).

1.3 REPORT STRUCTURE

The report is structured as follows:

o Successes and Challenges - Key Findings
» Lessons Learmt

o Recommendations

2 SUCCESSES AND CHALLENGES - KEY FINDINGS

The successes and challenges (strengths and weaknesses) have been determined on the basis

of discussions with roleplayers involved in the project, discussions with external experts and



on the review of documentation. Clearly, participants in the project have various views on its
the strengths and weaknesses. The full range of opinions has been recorded in this section of
the report. Often a success or strength has a “flip side™ which means that there are strengths
and weaknesses associated with the same issue - both have been noted in this report. All
viewpoints have been considered insofar as these are indicative of matenial effects or rom

causes in relation 10 the performance of the project (i.e. its successes and shortcomings).

2.1 WHAT WERE THE KEY STRENGTHS OR SUCCESSES OF THE
PROJECT?

2.1.1 Community benefits

Initially, problems were experienced with the local community.  This was primanly related 10
the fact that people from outside the neighbouring communities were being employved by the
project. This issue was resolved through a process of consultation. In general, therefore, the
project was well supported by the local community (1.¢. they supported the establishment of
the project). Specific benefits that accrued 10 the community were as follows.

o Although the project only provided employment opportunities on a small scale, it did
result in jobs for individuals that had not been employed for several years. A total of
6 permanent jobs were created. Seasonal employment opportunities also exist. For
example, during the period when the bulbs were being planted and when the flowers
were being harvested an additional 4 jobs were created.

o All employees were drawn from the local community located closest 10 the site,
namely Sabata Dalindyebo Square (formerly Greenpoint). The community was
involved in the selection of individuals who were employed by the project.

o Training was provided 10 employees of the project. There was a positive and
enthusiastic response to the training programme,

o The principle of community organisations benefiting from the profits generated from
the project is positive,

o Abbout Grobicki has assisted the staff in setting up their own bank account as a first
step in establishing a structure/entity for the project that includes them.

o The fact that the project was implemented is positive. This can be seen as providing
“a spark of hope™. Although the project has not delivered vet, if it can be sustained
and if export quality flowers can be produced 1t will have demonstrated that it is
possible to produce expont quality products from a community-based project.



2.1.2 Sound principles

T'he pninciples (environmental improvement. social uplifiment, job creation, use of wetlands
for economic benefit) that underpinned the project were widely acknowledged as being sound
and were strongly supported.  They are closely ahigned with the priorities of local

povemment,

2.1.3 Commitment to the project

There was a high-level of commitment 10 the project both on the pan of the local authorities
(the CMC Administration and the Tygerberg Administration) and from the project consultant
(Abbott Grobicki). It has been acknowle dged by various members of the Steening Commitice
that it is unlikely that the project would have taken place without the commitment and
enthusiasm of Abbolt Grobicki, particularly Anmia Grobicki.  In this sense, therefore the
project had a driver champion

2.1.4 Technical know-how

The expertise that was brought to the project on the biophysical side was of a high standard.
Hence, this technical know-how could be used and applied to other imitiatives or to improve
the success-rate of the Inyvibiba project. The horticulturalist was on-site on a regular basis and
undertook truming of staff.  She also gave day-to -day technical advice. For instance staff
were advised not 10 remove grass from the site since it serves 1o shade the soil, thereby

improving soil conditions for the arum lilies

2.1.5 Benefits to local government

e The project had good inter-Directorate support. It is a cross cutting project
involving several functions. At the metro-level, the CMC Administration
Departments that were involved included environmental managemem, economic and
social development and caichment management, whereas at the local level (Tygerberg
Administration), the environmental management, economic development and
planning functions participated in the project. Hence, the project provided a
pracuical demonstration of “co-operative governance™ in action at the local
government level.

o The project was well supported at a political level. The principles on which the
project was based are aligned with priority issues for local government and provided
a vehicle 10 give pracucal effect 10 these principles.



The fact that the project was fast-tracked and that it was implemented provided a
concrete demonstration of delivery by local government.

2.2 WHAT WERE THE KEY WEAKNESSES OF THE PROJECT?

2.2.1 Funding requirements

The project did not kick-off with the required funding. In the business plan it was
estimated that set-up costs (1.e. capital expenditure) would be R925 200 and that
running capital would be R350 COC for the first two vears, based on establishing the
project on a 2,2ha site in Khavelitsha. This excludes costs for the rental of land.
When the project was set-up only 1.1 ha was developed. Costs for establishing the
project on a site of this size are given in the business plan for Browne's Farm,
Capital requirements were estimated as being R465 000 and working capital of R250
000. This amounts to a total of R715 000, The following adjustments need 1o be
made to this figure:

e Inclusion of costs for pumping, an item g1 ven in the Khayvelitsha set-up costs but not
for Browne's Farm. The amount budgeted for a 2.2ha site is R85 000 (for 3 pumps
and associated pipework). A discounted amount can be assumed since only a 1.lha
was being developed. For the purposes of this rev iew, 50% of this cost has been used

as being a conservanive estimate of this cost tem

o Exclusion of the costs of a retaining wall and litter trap which are required for
Browne's Farm but not for Khavelitsha, The budgeted amount for this item is
R20 000,

Taking accownt of the above facrurs, the total amoust reguircd for the set cup and runsing of the Khaveliosha project for |
vear s R7YT S00 toncluding costs for the rontsd of land). The Tumding that was available for the commencement of the
Project was as follows:

e A commitment to provide R400 000 10 the project was obtained from a private
funder.

e  The Tygerberg Administration (formerly the City of Tygerberg) agreed to cover the
costs of earthworks (estimated at R35 (00) and fencing (about R36 000),

e The CMC Admmstration (formerly the CMC) funded the feasibility studies (Phases
1 and 2), but this cost i not included in the expenditure items in the business plan and

has therefore not been taken into account.
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Funding ran out because the private funder was unable to provide the amoum
originally intended for the project (R310 00C instead of the R40C C00) promised.
Addiional funding was therefore provided by the Tygerberg Admimsiration
(R18 20C) to cover wages for two months. This money was granted by the Tygerberg
Administration once 1t became apparent that the private funder would no longer be
able 1o provide the full amount originally promised, in order to secure the jobs of the
project’s employees.

According 1o Dr Ania Grobicki, the private funder has provided an additional
R40 202 which will sustain the project until the flowering season (i.e. May 2001).

The business plan is based on the premise that the project would become financially
sustainable by the second vear. However, since it only produced a limited number of
blooms (300 were sold on the local market and 50C were used in tests by a cut flower
exporter), the income that has been generated is well below that predicted in the
business plan. Consequently, the project has not met expectations with regard to
income generation and hence a sharing in profits by the beneficiary non-
governmental orgamsations and the project’s site employees.

2.2.2 Project structure and ownership

The project is described as a public- private partnership between the Tygerberg Admimistration
and Biotechnology Plant Products (WRC Progress Report, April 2001)  The CMC

Administration saw their role as one of facilitation and support. Several concerns emerged

regarding project structure and ownership:

The structure of the project was not formalised at the outset - it was to have been a
public-private partnership but was not formally set-up as such. The Memorandum of
agreement between the Tygerberg Administration and Biotechnology Plam Products
was never signed by the latter. According 10 Dr Ania Grobicki this was related to the
question of rental for the site, which was considered to be too high for the scale of
the project, and this issue remained unresolved.

There was a lack of groundrules. Administrative issues and guidelines, roles and
responsibilities of the respective parties were not clear at the outset of the project.
Although some groundrules were developed as the project progressed (e.g.
identification of a single contact person at Tvgerberg Administration), these were not
fully adhered 10 by the project consuliant.



The ownership of the project was not clarified upfront in terms of the following:

Who should own nt”

e Should the Tygerberg Admimistration be a shareholder in the company, if a company
15 formed for the project?

e Who should the beneficianies be (1.e. in terms of profits generated)”

What share should emplovees have in the project?

There was a difference of opinion about the beneficiaries of the project. Certain
beneficiaries had been selected by Abbott Grobicki and the Tygerberg
Admunistration did not agree with these. This was resolved and it was agreed that the
beneficiaries would be Abalimi Bezekhaya, Learn to Earn, St Michael’s Anglican
church and the workers on site. The Tygerberg Administration was of the view that
the people emploved by the project should share in the profits and this has also been
agreed.

The relationship or boundaries between the Invibiba project and the WRC-funded
project on the cultivation of high value aquatic plants was not clear to members of
the Steering Commuttee. This is both from a financial point of view (which project i1s
paving for what) and with regard to how the scope of these projects interact.

2.2.3 Communication and information flow

Information flow from the project consultant was considered to be inadequate. A
number of members of the Steering Committee made this point. In particular,
concern was expressed about lack of information on financial management of the
project. According to those interviewed, no financial reconciliation has been
provided 10 date and there has been a lack of information on expenditure control.

Furthermore, detailed information on the success of sales and the use of income
from sales (a small number of lilies were sold on the local market) is outstanding.
According 1o Abbott Grobicks, this income was absorbed by the running costs of the
project.

The flow of information in relation to project management issues was also lacking.
Having stated this, several members of the Steering Committee recogmse that the
project was running well whilst the horticulturalist, who visited the site every day, was
involved. The main concern expressed about the flow of information related to
project management issues is that problems were not communicated timeously.



A further concern is that when information has been requested, it has not been
forthcoming (e.g. a summary of the “lessons learnt™ from the project).

Feedback on issues such as findings on the expont quality of the blooms was scanty
and was not backed up by written confirmation. Hence, members of the Sieering
Committee do not have a clear understanding on what progress was made with
regard 10 producing export quality flowers.

These factors have led o discomfort.  Different participants from the public sector feel more

or less strongly about the relatonship with Abbott Grobicki, but generally there i< a lack of

trust, This situation is not healthy in the context of a public-private partnership.

2.2.4 Pace of the project

The feasibility study was developed over several months and there is no indication
that inadequate time was spent on this phase of the project. Conversely. the view on
the implementation stage of the project 1s that it was rushed and that the pace of the
project was driven by the consultant. This has led 1o a feeling of being “pushed™ 10
implement the project which resulted in several disadvantages:

o Options for partners 10 the project were not fully explored due to the timeframe for

project implementation.

e The implementation process was not adequately “unpacked™ into a sequence of

actions or steps. Consequently the process of implementation was not clear.
e The groundrules for the participants in the project were not clarified upfront.

According to Biotechnolgy Plant Products, the key factor in the time pressure in
initiating the implementation of the project was that of planting the bulbs in time 10
allow flowering. If the bulbs were not planted in time it would have been necessary
to delay it for another year.

It is important 1o note that the private funder did not specify that the funding had 1o
be utilised within a particular umeframe. This means that the pace of the project was
not being directed by funding but by practical considerations such as the growing and
flowering season.

From the project consultant’s perspective (Biotechnology Plant Products) the
timeframe involved in the decision-making process for the project was protracied.
This meant that the project was commenced later than was ideal (e.g. bulbs planted in
May when ideally they should have been planted in February/March).



2.2.5 Project management

In the feasibility study, Abbott Grobicki recommended that a public -private partnership would
be the most preferable structure “10 allow the project 1o go forward successfully.”(Refer 10
Executive Summary in September 1999 feasibility study). Furthermore, it was recommended
that management of the sites should be outsourced. A detailed project management structure
and system is not given in the feasibility study and based on feedback given in interviews, this

is an issue that was not clarified dunng the set- up phase of the project.

e The project management role was fulfilled by the consultant. Members of the
Steering Committee noted that site operations progressed well while the
horticuliuralist, who was contracted 10 Biotechnology Plamt Products, was involved
{unuil December 200C) as she was on site each day.

o The monnoring of the project by the Tygerberg Admimstration was not sufficiently
nigorous. This is related 10 lack of capacity within the organisation. Although there
were individuals within Department’s that championed the project, the fact that an
*overarching™ champion on the local government side was not identified probably
contributed to lack of effective monitoring.

o Whilst the 1echnical side of the project (e.g. planting, training of staff) seemed to
operate well, the managememt of the implementation process is considered 1o be
poor. In other words, the understanding of the process required to deliver income
was not fully unpacked and hence participants (community, public sector and private
sector) were not adequately prepared with regard to what the project would entail.
Furthermore, there was no early-warning system so that corrective action could be
taken timeously when problems arose. This means that no “what if” scenarios were
examined in the feasibility study (i.e. prior to project implementation) which meam
that no proactive contingency plans were formulated.

o Currenly there is no hand-on project management on site. Staff are uncertain about
the future of the project and this has impacted on their motivation. There are
reports of no staff being present on site or staff 1aking sick leave, when not actually
ill. This is a serious concern, since local government have contributed 1o salaries for
two months. According 1o site staff, visits from a staff member from Biotechnology
Plant Products are infrequent.

e Accordingto Dr Ania Grobicki: the WRC is paving for one site visit per month for
monitoring purposes. This is related to the WRC research project being undernaken
by Abbott Grobicki and the Inyibiba project results provide input into this research
project. Additional visits and management input is not possible due to lack of
funding., The funding that has been made available by the Tvgerberg Administration
15 only to cover salaries of the site staff (i.e. project employees).
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« Inthe absence of a project manager, such as the horticulturalist, there has been little
activity on site. Staff have not maimained the site and it is untidy in appearance and
weed growth is such that it is difficult 1o locate the lilies. This has led 1o the
effectiveness of training and skills transfer being questioned.

2.2.6 Site appearance

The site 1s currently in a poor state. It is infested with weeds and it 1s difficult to find the
position of the lilies. There is a fair amount of litter entening the site. In addition, runoff from
the neighbouring residential area is nutriemt nich.  There is stagnant water on site. which is
green (algal bloom) and filled with litter. Whilst it is recogmised that it is not the growing
season for the lilies, the site appears as if “nothing is happening™. Moreover, it does not have

the appearance of a project that is endeavounng to produce an export guality product.

2.2.7 Technical know-how

Although the techmical know-how that was brought 1o the project on wetlands was of a high
standard, specialist expertise on arum lilies during the implementation phase of the project
was lacking. Notwithstanding this comment, a horticulturahist was emploved who was
thorough and which brought valuable expertise on general horticultural matters to the project.
According to the Arum Lily Society of South Africa, the mass cultivation of arwm lilies s
highly speciaised. This view has also been expressed by Bergflora, The Arum Lily Society
is involved in giving advise to arum hily growers. Their view s that a project such as this
requires an experienced arum lily specialist, because the growth and flowering of the plants is
sensitive to soil conditions, water quality, fertiliser and chimatic conditions, to name a few. In
addition. requirements differ according to species and cultivars. For example, some species
are sensitive 1o the pH of water. The cultivars that have been planted at the Khavelitsha site
do vary i their requirements.

At the outset of the project. there was a lack of certainty about which arum hly cultivars
would be the most successful. This was a consequence of the WRC research project being
undertaken in paraliel with the pilot project (Invibiba project). Consequently the pilot project
did not have the benefit of research findings 1o build on for the selectuon the arum lily
cultivars or in understanding the vulnerability of the species selected to physical factors such

as lack of water and soil conditions



2.2.8 Business plan

The business plan was based on the assumption that funding for the set-up costs and the
operating capital would be rmsed a1 no cost 1o the project.  As mentioned elsewhere in this
report, the amount required was not obtained (less than half the money required was raised
from a private funder). Even with the in-kind and financial contribution from the Tygerberg
Admmistration, the project was initiated with just over 50 of the required funding,

e — -_—

In considenng the business plan, there are two questions that need 10 be addressed:

o Is the business plan comprehensive and achievable?

o What are the reasons for the project not reaching its financial 1argets?

In this regard it is important 10 assess the business plan assumptions.  Relevant details are

given in the table below:

Issue

| capatal would be raised?

What was the degree of certainty that the

The fact that funding became available at “the last moment”

suggests that there was no certainty that the necessary
captal would be rased.

Several funding options were explored such as the 10Cs
Community Job Creation Fund and the Local Economic

Development fund. These applications were unsuccessiul,

1t 15 not known why, it both funds receive numerous
apphcations - many more than the funds they have
avadable.

If capital needs 1o be raised the cost of capital 1o the project
must be taken nto account i the business plan,

The private funder has indscated that the funds he has provided

are available as an interest-free loan. Should the project

become profitable, ne would expect this money to be repaid.

In this event, cost of capital would need 1o be taken into
account,

|
|
|
|

4

What was spent relative 10 what was

| budgeted? In other words, were the

estimates in the business plan confirmed {or
not) by the actual cost of plant material etc.
when purchased?

|
|

This expenditure picture s not clear, s a detaed financial

given in the progress report prepared for the Water

Research Commission (dated April, 2001 ), whach shows that |
the budgeted amounts were not spent, presumably because

the required set-up and operating capatal amount was not
available.

Acmﬂmmmdmmmmwmmm
not been provided, According to Abbott Grobicki this could

be determuned by going through their accounts for the
project and these have been audited. Geven that a

comparative analysis of predcted and actual expenditure 1S

-
reconciliation has not been provided by Abbott Grobicki, A
prief summary of expenditure for the set-up of the project is

|
|
|
|
|
|

not readily available, it 1S not possible Lo assess whether the |

budget provided In the business phan s realstc or not.

|‘b

.



Comments and Findings

budget provided n the business plan s realistic or not.
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-  Issue ] Comments and Findings ?

! What is the basis for the assumption that  According 1o Abbott Grobicki this assumption is based on some
80% of the flowers would be exported? A growing information from Umpukane Fiora which used to

|

|
| related question s whether the product ‘ export the Pink Marshmallow arum Wes.
| shoukd have been tested in the local market '
first? - According to the South Afnican Arum Lily Socety, environmental

conditions have 2 significant beanng on the growth and
flowenng of arum lses. Hence, it cannot be assumed that
the number of flowers per plant being achieved by
Umpukane Flora can be transposed to the [nyibiba project,

‘ particularly as the smilarity between the enveonmental
conditions of the two projects 15 unknown,

A project can be established solely for the purposes of export,
Howewver, this generally requires several years of testing and
research, |

| It is common practice in the agricultural sector 1o test the local
market frst because @ the qualty criena of the local market
cannot be met, it s extremely unhkely that the product
would be acceptable in the export market.

| Was it foreseeable that export-quality One of the objectives of the pilot project was to test whether
| blooms would not be produced, particularly export quality blooms could be produced. However, the
| in the first flowering season of the project? Income stream in the busingss plan is based on the

3 production and sale of export quaity blooms. A fall back
‘ position was not considerad such as the impact on the
ncome stream of not producing export quality biooms and
| having to sell 1o the local market.

‘ A worst-case scenario (l.e. having no blooms or only a small
| volume of biooms to sall to the local market) was not

inciuded in the business plan,

According to Bergficra, a company involved in cut Nower export, ]
the project s not produding “exciting”™ cultvars, \

Bergfora assisted the Inyibiba project with testng the blooms l
(shellf life and quality) for export purposes, They have not
seen any products from the project approaching what is |
required for export quality. \Whilst some blooms had stem
lengths close to that required, shelf e was a problem. In '

i addition, the blooms were not of an appropriate quaity from |
| an appearance pont of view. Bergflora did state that should
l blooms be produced of the appropriate quality, they would

l ’ be interested in exporting them. It must be noted that
!
I
!

— e e

Abbott Grobicki's understanding is that the quality of the
blooms was close to that required for export purposes in
terms of shelf life, stem length ang appearance for some of l
the cultivars,

|
 Were the set-up costs estimated for a pilot immwMMMCwsmanm |
| project or for a commercial venture? ; context of 3 pilot/trial project. |

' Is the assumption that a site double the size | Given the comments from the South Africa Arum Lily Society
of the base case (1.e. the proposed Browne's about the sensitivity of these plants te environmental
Farm project) will produce double the conditions, particularty when planted for mass cultivation,

. number of flowers vakd? Stated differently, | - ;
[ e . ot Shutmesnet’ | thes assumption is consadered samplistic

’Mmm_w(simmnhsman |
be ?

|
|
I
|
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Comments and Findings

be made?

J —

Are the assumed yields of the plants
reahstic?

How does the number of bulbs planted
correspond to yield, that s, has account
been taken of the fact that some bulbs may
not grow?

The comments geven above 3pply to this issue. Flower qualty
and yields are strongly influenced by environmental
conditions such 25 shade, water and nutrients. The
environmental conditions on the site probably had a
negative effect on plant growth and flowering.

- -— -

The business plan does not include provision for loss and
replacernent of bulbs. It s based on the assumption that all
bulbs planted will produce a certan number of blooms in the
first year and productivity would increase thereafter.

It has been confirmed in discussion with the horticulturist who
, worked on the project and with the South African Arum Lily
Society, that it is realsta to assume that fewer flowers will |
be produced by the lilkes in the first year, as stated in the
business plan.

Some allowance was made in the business plan for lifting and
separation of the bulbs in the forth/fifth year after planting.
The point & made that this would impact negatively on the
productivity of the plants and hence income, |

A business plan is a ool to provide guidance in planning a business venture, Accordingly it is

a means for considening the execution, costs, refums and risks associated with a business

venture, thereby demonsizating the potential for success. With this in mind, the following

comments are relevant to the questions posed at the beginning of this section:

1. Is the business plan comprebensive?  Cenain aspects of the business plan are
comprehensive. For example, the technical aspects of setung up the project (e.g.
planting lavout etc.) have been dealt with in detail in the feasibility studies. Research
into the cutflower market was undertaken which included some investigation on the
pricing structure for the arum lilies. Key gaps in the business plan are as follows:

e Lack of detail on the marketing strategy and contingency plans (type of market, size
of market, market demand. market fluctuations, et );

o Lack of dewail on the orpamsational structure and ownership (roles and

responsibilities, management approach, management system eic. ),

e Lack of detail on financial controls and reporting.

e Lack of information on critical risks and potential problems;

e Lack of consideration of the effects of inflation and the exchange rate. This s

considered imponant in business planning for an export project - if only the local
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market was being considered an inflation neutral scenano (such as that presented) s
appropriate.

2. Is the business plan achicvable? The premise on which the business case had been
developed, that of producing an export quality product was unproven. In this sense
the ability to achieve the predicied income streams was an unknown quantity. The
objective of the pilot project was 1o test whether export quality arum lilies could be
produced. Assuming that this had a positive outcome, it is possible that the business
plan may be achievable (given the correct funding, project management and technical
imputs). In a sense the business plan is pre-empuive in that it is based on a “positive
outcome™ assumption, the key limitation being that risks and problems were not
anticipated in the business plan.

3. Wikt are the reasons for the project not reaching its financial tirgets? The financial forecasts
given in the business plan have not been achieved due to a number of factors that are
covered in the vanous subsections in Section 2. In summary, factors that led to
financial targets not being achieved were lack of financial resources and various
technical constraints and problems. This is to some extent linked to the question of
comprehensiveness, particularly relatng o lack of information on business risks and
potential problems,

2.3 WHAT CONSTRAINTS WERE EXPERIENCED BY THE
PROJECT?

In the context of this review, constraints have been defined as external factors that influenced
or affected the implementation of the project.  These factors are generally unforeseen or
difficult 10 anticipate.  Not all constraints fall into this category.  Where project
implementation has proceeded despite known constraints, this is generally because the
benefits are considered to outweigh these nisks.

2.3.1 Site selection

A number of sites were evaluated by Abbott Grobicki during the feasibility stage of the
project. Ultimately the site that was selected was less than ideal from the point of view of soil
and water conditions for the lilies. Two factors comnbuted 1o the selection of this site:

o When funding became available, of the two local awthorities that were considering
implementing the project, only Tygerberg was in a position to proceed.

o Although various sites had been evaluated in the Tyvgerberg municipal area, the site
that was selected was easily available 1o lease to the project because it 1s under the
ownership of the Tygerberg Administration.
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Both the project consultant and the local authorities were involved in the site selection

process.

2.3.2 Site facilities and infrastructure

The site is not fully equipped. A drinking water supply is needed and only bucket 10ilets are
available. Onher practical problems that have been experienced relate 10 access/security,
although the site was fenced. Securnity personnel were employed and they guard the site at
night

In terms of access, problems were experienced with goats moving onto the site for grazing.
They trampled the plams and blooms. The fencing was improved with the result that goats

can no longer enter the site

2.3.3 Requirements of the Department of Environmental and
Cultural Affairs and Sport (DECAS)

Apparently DECAS had requirements relating 1o the project that posed several constraints,
This was related 10 the fact that the site is located next to a natural wetland. Accordingly,
DECAS’s requirements were based on what are considered to be appropriate management
practices adjacent to a natural wetland. even though in a degraded state. There is no Record
of Decision from DECAS in which requirements are stipulated, In correspondence from the
CMC Administration it is stated that the management and monitoring proposals given in the
Scoping Report “shall be adhered 10 at 2ll imes”™. These proposals relate to the contamination
of the gene pool (Scoping Report dated April 2000). Notwithstanding. in terms of the manner
in which the horticulturalist operated the site, herbicides, pesticides and fertilisers (other than
on planting of the bulbs) were not used as this was understood 10 be in accordance with the

requirements of the environmental awthorities

Essentially this meant that there were conflicts between the horticultural requirements and
those pertaining to a natural wetland. For example, pesticides, herbicides and fertiliser (other
than some compost when the bulbs were planted) could not be applied. This impacted on the
growth of the plants and on their flowering. In addition, a virus infection was noted on some
of the blooms (Pink Marshmallow) which may not have occurred were it possible 10 apply

pesticides,

Limitations were also placed on the types of plants that could be cultivated on the site. This
meant that the cultivation of other aquatic plants'wetland species for commercial purposes

could not be tested. 1t also affected the sustainability and viability of the project, since s
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success 1s linked to a single type of plant (the arum lilies)  This is compounded by the fact

that arum lily species are seasonal.

2.3.4 Factors related to the biophysical environment

It was assumed, on the basis of the work undeniaken by Ninham Shand on the
Khayelitsha wetland and on the Kuils River River, that there would be sufficient
water available for the cultvation of arum lilies. The drought (lack of water) hada
major impact on the growth and flowering of the lilies.

The 1ssue of irmgation requirements was not addressed in detail in the feasibility
report, although reference is made in the set-up costs to centrifugal pumps, mounting
and pipework. This infrastructure was considered necessary 1o divert water from the
Kuils River to recreate a wetland area. Irngation was not considered necessary since
the arum lily bulbs were planted at a height shightly above the water table (Abbott
Grobicki WRC Progress Report, April 2001). When it became apparent that
irrigation was required (due 1o the drought), it was found that vanious permits were
required. Since such applications take time 1o process this placed the project at risk
since water supplies could not be readily supplemented.

This problem was exacerbated by the fact that permission o extract irrigation water
from the Kuils River could not be readily obtained. It is necessary 10 obtain a licence
from the Department of Water Affairs and Forestry (DWA&F) 1o extract water from
the Kuils River since none of the rivers in the metro area fall under the general
exemption. In order for DW AKF 10 grant a licence the reserve requirements of the
river need 10 be determined. This means that it could take up 1o 6 months before a
licence is granted.

DWAKF did suggest that groundwater be considered for irngation purposes, but the
quality is reported to be saline and 1t 1s therefore not appropriate.

The soils on the site are of a poor quality and are therefore require fertilisation. This
was not possible due 1o the conditions imposed by DECAS. It is likely that the poor
quality of the soil has been worsened by increased salinity resulting from the drought
combined with a hot dry summer.

There is a well-established weed seedbank in the soils. Weeds grow prolifically on
the site. Whilst they do assist in shading the soil and in stabilising it, they compete
with the arum lilies for water and nutriems. Weed killer cannot be applied (due to
DECAS requirements) and site staff (4) are not able 1o overcome the weed problem.
Additional staff may be required for such ongoing maintenance activities.

The fact that bulbs of the indigenous lilies had to be foraged within a 300m radius
was problematic because of the environmental conditions. Employees came across
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numerous snakes and some of the areas from which bulbs needed to be removed
were polluted with human excrement, which is a health problem.

3 LESSONS LEARNT

Discussions with roleplayers in the project and vanous experts have been drawn on in
determiming the “lessons learmt™.  In addition, “lessons learmt™ that have become apparent
from the assessment (by the reviewer) of the strengths and weaknesses of the project have
been included. The purpose of identifving the “lessons learnt™ 15 to put forward the 1ssues
that need 10 be addressed should the project continue as well as 1o assist in the planning and

setting up of other similar projects.

3.1 ENSURING LOCAL COMMUNITY BENEFITS

The success in involving the local community 1n the project has been positive.  Hence, the
process whereby this was achieved needs to be fully documented so that it can be applied or
replicated in other similar circumstances. A critical aspect of the community involvement
was the manner in which employees for the project were selected is @ valuable lesson for
other community based economic development programmes. The selection of employees
involved a high-level of community participation where consideration was given 1o the period
for which people had been unemploved. These names were put forward and employees were
selected from this pool of people.

3.2 INTERROGATING PROJECT CONCEPTS

Based on discussions with vanious parties, particularly within local government structures, it
15 evident that the project was not interrogated from all perspectives. Whilst the project was
viewed as being feasible, 11 appears that this judgement was made on largely technical
considerations.  In particular, the business plan, the market rescarch and hence the
assumptions that underpinned the financial viability of the project were not fully probed
Cnitical questions that need to be explored in a project such as this include:

o Isthe investment in proportion to the expecied/predicted benefits of the project

(e.g. is the level of investmem for a project acceprable given the
uncenainties/certainties and risks involved)?

o Where the assumptions that underpinned the business plan well researched?
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e Was adequate research into market demand and competitors undertaken?

The “lesson learmt™ in relation 10 this issue is that local govermment needs to implement a
more rigorous review process and more stringent review cnteria for project proposals,

particularly where these require funding and Jogistical support from local government.

3.3 PROJECT STRUCTURE

Local govermnment was not sufficiently proactive in resolving the project structure. It is
important that the shares, responsibilities and roles of the different participants are clarified
upfront.  These must be recorded in a formal manner (e.g. o founding document). The

question of ensunng that clear groundrules are put in place 1s Jinked 10 this issue

3.4 TAKING CAREWITH COMMUNITY EXPECTATIONS

The community expecied more in terms of job creation. Currently, job secunty is at nisk
because of the funding situation.  Furthermore, there was an expectation that the project
would generate profits. Hence. community expectations have not been realised.

One of the factors that contributed to the raising of community expectations was the project
launch. 1t was a high profile event and received positive media coveruge.  The launch
mvolved representatives from local government and from the community: it was well
supported by the community,  Arguably, however, the Jaunch served to raise expectations
regarding employment creation and income profit generation.  For example, one of the
newspaper repons refers 1o the project dealing with unemplovment. Whilst the principle of
conributing 10 job creation is of critical impontance, at the time that the project was launched
it had not been tested “in the field™. Hence, whether or not the project would produce a
saleable product and whether or not it would contribute 10 job creation in the long -term, was
unknown,

It can be expected that a high profile launch of a project will lead 10 high, possibly unrealistic
expectations, no matter how carefully communication about the project has been undertaken.
The lesson 10 be leamt, therefore. 1s 10 consider la unching projects once the feasibility has
been tested or demonstrated practuically (e, more than theoretically), hence once there 15 @
story 10 1ell
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3.5 SETTING THE GROUNDRULES

The imponance of having agreed groundrules at the outset of a project has be en demonstrated
in the difficulties experienced in the relationship between the private sector and public sector
parties involved in the project. This is not to say that it is inappropriate 1o work on the basis
of a professional understanding. rather that groundrules are also required 10 provide a
framework within which the professional understanding should operate. Groundrules are of

cnitical importance because of the following:

o They are agreed by both parties and as such are binding on the way the parties
conduct themselves in the working/professional relationship.

o They provide clarity on what is expected from each party.
e They provide a framework within which to deal with disagreements and conflicts.
e They can also include the conditions under which the relationship will be

dissolved/discontinued and how this process should be conducted.

3.6 AVOIDING AN “IDENTITY CRISIS™

There 1s confusion about what the project actually is:

e Is it a pilot project aimed at testing whether an export quality product can be
achieved from a community-based imuative? or

o Isitaproject that will generate income through the sale of the product 1o the expon
market.

It appears that the project was “sold” as both of the above. In particular the business plan
reflects the latter scenanio.  Arguably, the business plan is not g realistic reflection of the
initial stage of the project. This means that there needed 10 be a “set -up and test phase™
business plan and then assuming successful results a business plan for the ongoing operation
(i.¢. the existing business plan is suited to a post-test phase scenano). It has been a fasling of

the Inyvibiba project that a stepwise approach was not followed.



3.7 ASSESSING THE RISKS TO AND COMMITMENT REQUIRED
FROM LOCAL GOVERNMENT

The project has highhighied the need for local government 10 fully assess the financial nisks
involved in funding projects. Typically local government would not get involved in the
funding of a private commercial venture, except in the format of a public-private parine rship.
A factor that needs to be considered, however, is funding commitment beyond the feasibility
stage, as the success of the project is likely 10 stand or fall on the adequacy of funding for
implememation.  Clearly, a commitment to implementation supp ot should be dependent on

the outcome of the feasibility stage.

From a shghtly differenmt perspective. the project has highlighted the need for local
government, at the decision-making Jevel, 1o consider the practical imphications of political
suppon for a project (e.g. provision of funding, access 10 land, provision of infrastructure).
This relates 1o the need for local government 1o exanune the basis of its support for projects
carefully and w prionitise and allocate resources in accordance with thi s support, This is
important, because otherwise local povernment could find nself in the position of supporting
an imtistive without a proportional commitment of resources, “will be set up to faill”. This

poses a risk to Jocal government in terms of its image with regard to delivery.

This is not to say that local government did not provide practical and logistical support to the
Invibiba project.  Rather the question relates o whether this investment of resources
adequately reflected the level of political support.  Hence, in cases where there is strong
political suppon for a project, it is imponant to fully assess what local government needs o
provide in terms of practical support, taking account of the budget cycles and financial
constramnts. In other words the level of political support needs 10 be reflected in the level of

practical support, with the ultimate objective of ensuring the project s success,

3.8 DETERMINING RISKS AND CRITICAL SUCCESS CRITERIA
ARE ESSENTIAL INGREDIENTS

The factors that are critical to the success of the project must be identified in the feasibility
stage of projects. In the case of a project such as this, this should be addressed in the business
plan. The identification of these factors is part of the process of det ermining business risks
and problems (as described in Section 2.2.8). In the case of the Invibiba project, the fact that
business risks and problems were not anticipated (1.¢. identified and addressed in the business

plan through contingency plans) proved to be a key factor in the lack of success of the project.
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Furthermore, cntical success factors were also not adentified.  Such tools are extremely

valuable in the implementation of projects:

o ldentification of business risks allows for a proactive response 10 address potential
problems. The process of risk identification (i.e. anticipation) and contingency
planning (response or corrective action) is the core of business sk management. In
the case of Inyibiba, problems that arose (e.g. lack of water) were dealt with reactively
and this had an adverse effect on successful project implementation.

o ldentification of evitical success factors allows for a basis against which to evaluate project
success on an ongoing basis. If the critical success factors are not being realised, this

indicates to the manager of the project or business that a re-evaluation is necessary
which could involve:

e Establishing the root cause of lack of success;
e Determining whether there are solutions or not:
e Deciding on the way forward (which solution 1o implement),

Cntical success factors can also be used as a basis for report -back on project progress and
in fact provide a systematic way of doing 0. In the case of the Inyvibiba project. the key

critical success factors could include:

e Financial performance - are financial targets being achieved?”

e Expenditure - are expenses in line with what was anticipated”

e Productivity - are adequate numbers of flowers being planted and harvested?

e Skills transfer — what ongoing training and skills development is being undenaken?
e Suaflwmover - what is the level of staff tumover?

e Product guality — how many blooms are being accepted into the local and expon

markets?

e Community benefits - what income has accrued to beneficianies”



4 RECOMMENDATIONS

It 1s clear from the review that the project has nol been a success when considered against
what it was intended 10 achieve. A number of factors contributed to this situation which have
been described in Section 2 of this report.  The following factors p laved a key role in the

project’s failure:

o Limitations in the feasibility study, particularly with regard 1o the business plan. Of
particular concern in this regard is the lack of analysis of business risks and problems
and of detailed market analysis.

o Lack of ngorous project management and reporting procedures and systems.
o Inadequate funding in terms of set-up costs and running capnal.

These factors. i particular led to a situation where a reactive approach was taking 10
addressing problems and this had 2 significant impact on the success of implementation,
Consequently, the core purpose of the project — that of testing the thesis that high value
aquatic plants could be cultivated as an income generator, with associated environmental and
social benefits — was unsuccessful, largely because the management procedures and structures
required to support the project were inadequate. Hence, the result is that the thesis is neither
proven nor unproven. What is clear is that unless detailed planning (including comtingency
planning), financial resources and an appropriate management structure are in place a project

such as this has hittle chance of success.
The fundamental conclusion, therefore. 1s that:
o The project cannot continue in its current format.

o The project concept and principles are positive and are aligned with the priorities of
local government and from this perspective should remain on the agenda of potenual

local government initiatives.

Hence, the future of the project needs to be resolved as a matter of urgency. Once this has
been determined. and assuming that 1t s decided o continue the project, the question of
potential partners should be addressed.  This recommendation is based on the fact that the
partners that could be approached, s larg ¢ly dependent on the manner in which the project is
packaged. The nature and objectives of the project are key factors in determining which

potential partners 10 approach. For example, whereas a business-orientated project could
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appeal to a private-sector partner, a community-based non-profit -making project would be
more appropniate for a NGO panner,

4.1 DETERMINE THE FUTURE OF THE PROJECT

There are two key options in this regard - continue the project or shut it down. 1t should be
noted that a number of people that were interviewed felt that too much had been invested in
the project to discontinue it 1t is important to consider the process that will be required, that
15, the strategy or acthion plan 10 be followed. The options need 10 be evaluated 1 n terms of a

comprehensive set of issues concerns. Some relevant issues are summansed below;

— ——

Option |
Duscomit;e the project - Impact on io;a-lcommmay
| | Impact on employees {1e. 1os of job and therefore income)
3 'lmambcugw«mnthmdbcdmmtym
‘Wﬁ\odmzm
| Ownership of the assets (bulbs, fencing etc )
l imdmwmw
Continue the project ]Costsdlmmmmtheuo)eamwsmdmss
1Scz\edpmd(u'mdom\sab)
: Role of the current private sector partner
| Project structure and groundrukes
‘dewojﬂ(twnim)

’MUMMMW.WK&NW
' required

| Packaging of the project: .

e Research project 1o test a hypothess (i.e. that a saleable |
product can be produced for the export and,or local market)

l o Commercial enterprise

o Community/social investment project I
|

Issues to be addressed ‘l

Funding - dependent on how project packaged

! Implementation process (research/pilot project to a fully fledged sustainable i
l project)

]w-mw
iwwm |

e e e e et ————eteteeeeeeet
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4.2 RESOLVE THE IRRIGATION ISSUE AND CONSTRAINTS
RELATED TO DECAS REQUIREMENTS

Assurmung that it 1s decided 10 continue the project the following 1ssues must be resolved as a
pronty:

o Discuss the irngation issue with DWAKF. They have indicated a willingness 1o
discuss an interim solution that could be put in place until the information necessary
for the granting of a license is in place. An intenm solution will be evaluated by
DWAKEF in terms of the potential 10 set an unfavorable precedent.

o The limitations that apply because of the location of the project adjacent to a natural
wetland need 10 be discussed with DECAS as it may be possible to reach a
compromise on some of these requirements. It needs 1o be borne in mind thau if
irrigation water is obtained from the Kuils River, this may improve the nutrient
situation (since water from the sewerage works is discharged to the river). This needs
to be discussed with DECAS as well.

4.3 IMMEDIATE NEXT STEPS

The final draft repont was discussed at a mecting on 20 June 2001, It was decided that the
project should be salvaged. To this end immediate action steps were identified, in addition 1o
which it was agreed that 3 workshop should be held with stakeholders to develop @ longer
term action plan for the project, including the identification of exit points.  The immediate
next steps are:

o Toapproach the Arum Lily Society of South Africa 1o request whether they would be
prepared 1o visit the site and provide some preliminary advice on its suitability for
continuing the project. (Responsibility : M-] Morris)

o To idemify the requirements for Dfid Challenge Fund projects and Flora
International 1o ascertain whether it would be worth making an application for
funding for the project. (Responsibility : M-] Morris).

¢+ To notify community representatives and employees of the project that a workshop
will be held to discuss the future of the project, the focus being on what is required
to salvage the project. (Responsibility : Tygerberg Administration).

o Tospeak 1o emplovees on the site about the responsibilities that they are required to
fulfil given that they have been paid a salary. (Responsibility : Tygerberg
Administration).



To identify a date for the workshop and notify the CMC Administration (Ms V
Nishinga) and the Tygerberg Administration (Mr O Asmal and A Geldenhuys).
(Responsibility : M -] Mornis).

To invite relevant participants from the local authority Departments to the
workshop. (Responsibility : V Ntshinga and O Asmal/ A Geldenhuys respecuvely).

To invite community representatives 10 the workshop (Responsibility : Tygerberg
Administration).

To arrange a venue for the workshop (Responsibility : Tygerberg Administration).
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1
new creen BACKGROUND INFORMATION

1.1 INTRODUCTION AND SYSTEM REQUIREMENTS

The new green database of wetland plamis with economic potemtial <hould be used n
conjunction with the Werland Site Assexsment Guidelines 10 select potential wetland cultivation

plams suned 10 the wetland site of imerest

The nev gree:n dawabase has been created in Microsoft® (MS) Access. The daabase thus
requires the wser 10 have MS Access installed on the computer system. MS Access 1s o
component program of the MS Office program package. The new a:ecn database is suitable
for use with either MS Office 1997 or MS Office 2000, The system hardware requirements are

those required for operating the relevant MS Office program package.

1.2 INTEGRATION OF NEw GREEN DATABASE AND WETLAND
SITE ASSESSMENT GUIDELINES

The Wetland Site Assessment Guidelines refer to the new areen database, and the two should
be used together to provide decision support when enquiring into the feasibility of wetland
cultivation. Whilst the Werland Site Assessment Guidelines direct the user in the enquiry as to
whether a panticular wetland site may be sunted for culuvating. the new green database

provides the plant options for cultivation at the wetland site under consideration.

1.3 STRUCTURE OF NEw GREEN DATABASE

The user-friendly interface of the new zreen database (the main form) is designed to guide
the user through the process of identifving species which may be suited to the particular
wetland under consideration. The skeleton design of the new green database (Fig, 1) shows
the four routes of database enquiry. The new green database main form (Fig, 2) presents the
user with these four routes for accessing mformation on species suitable for cultivation in

wetlands:

®  \ia the species name;

e Via the uses of the plant components:
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e \ia the geographic region:
o Via a site quiz of the characteristics of the potential cultivation site.
The four routes of enquiry on the main menu are structured 10 dovetail with the Werland Site

Assessment Guidelines, and will lead the user through a site - or species-assessment towards a

choice of plants for cultivation.

ol
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Figure | Skeleton design of the new green database starting st the main form
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Figure 2 The new green database main form presents the user with four options for

accessing information on wetland cultivation,



1.4 INFORMATION INCLUDED IN THE NEW GREEN DATABASE

Information on plants and their respective environmental preferences are the main components
of the database

Information 1s available about the following plant charactenstics:

o Scientific and vernacular common names;

e Distribution by biome and provinee within South Africa;
e Plant growth form:

e Plant habitat;

e Plant chimatic and soil preferences:

e Plant environmental tolerances.

e Plant uses;

e Cultivation and harvesting methods;

e  Market values.

Data has been included in the vanous categones where available.

The database serves as a puideline to direct the user 10 potentially useful wetland plants. Non-
wetland plants are not included in the database. While the database provides a linuted amount
of information about the individual species, it is emphasised that the user will need 10 make
his’her own more detailed enquiry 1o find out all relevant information about cultivating,

harvesting, and marketing criteria for the chosen species.

1.5 SPECIES INCLUDED IN THE NEW GREEN DATABASE

There are 38 species listed in the database. These are a mix of indigenous as well as non-
invasive exotic species. Each species which has been included in the database was selected

because it meets two critena:

e the species is known 1o have a preference for wetlands or water-inundated arcas such as the
margin of dams and nivers; and

e the species has recognised uses and thus has a potential economic value.

Whether or not a species is suitable for cultivation is not a criterion for species” inclusion in the
database, The possibility of cultivating a species will be a separate enguiry after the species has
been adentified through the database 10 be of potential use in a given wetland situation
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Cultivation potential will be related 10 an enquiry into the economic value and market demand

for the species

1.6 SPECIES NOT INCLUDED IN THE NEW GREEN DATABASE

Although the database s predominantly composed of indigenous plants, a few exotic species
are also included which are known to be non-invasive. However, exolic species of aquatic

plants such as those used for the tropical agquarium market are not included in the database at

this stage. These species were excluded due 1o concems about their invasive potential.

1.7 RANGE OF SPECIES USES AVAILABLE

Table | summanses the species included in

names, indigenous or exotic status, and their categones of use,

Table 1 Summary of plant species included in new green

new areecrn, hsting their scientific and common

SPECIES NAME STATLS USES
English (or s 3|5 | £
Genus species isizulu) < ! '§ 3= ‘ g
common name _% § ; ; i ‘ § .i
- S l=|= | |a |2
Acoras calamus Sweet flag r elg|® ®
Apomcpeson Cestm hyos Cupe pondueer I Q|2
Argmisia alra Alrican wommmocd ] 2 ® )
Colocasia esculenta :‘:"E’“:':' E 2
Crinum balbapermum Orange Rover hiy 1 2 2
Cnpum Samparalgtum :A:.ul:.:'-.. 1 15
€ nmum i owann Rovet crinum ] %) 3
Caperus fasieate 1 E
Cyperes lanfolius (s 2y 1
Cyperus manginatus (o ew) 1 54
C yperus naabensts Claduslny 1 =
€ yperus papyrus ! ®
Cyperus sevangulans (e ) ! -4
C yperes iextibs Chrasi I w
Ivima robusta I =
Gunmera petpersa Riner pamghio 1 a|a
Hyphaene conaces (Mala) | E |2
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SPECIES NAME STATUS LSES
English (or s 3 3 H
Genus species isizulu) s |§[f|2|3 3
common name E = s 22 i %
SHHEEHHH
-
Jumcuns ethusin ! ]
Juncus kraussii Salt panh nah 1 n
Movcantine pnceus Wire leaf dahs prass I =2
N Capee I [
Mrragmnes auswalis L cmmmon reed I [ ) E |2 2
PRrapinies wans ane Lowveld reed | 15 2
Parvie ity L 2
Rapiva australis ::;?‘_!::- I = 2
Sl maconas Capw willow | 154 2
Sarreviera hvacinthosdes Bowsinng borg | e |2 e
Schazosty s Coccinea Scarket mver My I ®
SClwwn pdedius Cory mnosus IMyohos | | =
SCtweronbects orahs (ndl) | =
Scupus on ! 3
Spersiasa 1 LS ) 2
1 yphe capemn Burush ! 1 =
Vetvern nigratang Venver grans L E|? | @ 2| @
Vetivena zizanwedes Vetiver grans F eE|l2 |2 2 2
Wachendorfia thyrsifiora Ishoed rowt ! 2
Zamedeshia sekiopica Arum bis 1 [ =
Zamedeschia allweracuiats RS — I 5]

1.8 ECONOMIC VALUE OF SPECIES

Where possible, the market values of the plants have been included in the database. However,
many of the indigenous species have not yet been grown commercially, and there is no reliable
source of information about market values in many cases. Furthermore, plants grow in specific
habitats and geographic arcas, and some tend 10 be perceived a “free’ resource, available to
anvone who makes the effort 1o search them out and harvest them. Thus the actual street or
market value of a plant depends to a large extent on the scarcity of the plant and on the distance

between the market and the plant habitat. It follows that the market value can vary widely from

place 10 place
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Added 1o this vanability is the variability in demand, pantly because many of the uses of plams
are still tied to cultural practices and knowledge, both of which vary from place to place.
Accordingly, a plant may be in great demand in one place but of little value in another place.

This vanability can make it a nisky emterprise 10 cultivate planis for traditional uses

A third vaniable results when cultivators of useful plants end up competing with others who are
harvesting the “free” plants from the wild. The harvesters will generally be able o charge lower
prices than the cultivators (in the short 1erm), creating substantial nsks for the cultivators as a

result of downward pressure on the market price.

For all of these reasons. it is not possible 1o determine a rehable general market value for a
particular useful plant product, and the database accordingly does not do so except in a few
mstances where reliable information has been published. Furthermore, in the light of the above

discussion the market values given in the database should be viewed as rough gusdes only.

As regards the cost of cultivating a particular plant, most of the species in the database have not
been formally cultivated except perhaps on a very small scale, and the cost of cultivation is
therefore not known,

Cultivation of indigenous plants for traditional uses is not an easy way 10 make a hving, and
this cautionary note should be kept in mind in all cases of indigenous plant cultivation. Given
all the vanables mennoned above. it is advisable that any cultivation project should start as a
low-key tnal duning which cultivation methods and costs, product requirements, market values,
and other factors are investigated,

1.9 DATABASE UPDATES

A unigue feature of the database is that users can update it with information of their own,
making it into a customizable database Using MS Access allows the database to be shared and
to be updateable by muluple users, either through the internet or by allowing for all the
individually-modified databases 1o be incorporated into the master database. The database
replication function is used 10 make special copies — called replicas — of a database so that
users at different locations can all work on their own copies at the same time and share, or
synchromze, their changes. In these ways. the master copy 1s able 1o reflect the cumulative
input of many separate users, and in tum the separate inputs can be shared by the many users.
In other words, each user gets to share the updated information provided by many separate
users.,

9



The corollary of this multi-user updateability is that the database can continually become more
comprehensive. Users with different specialisation will tend 1o make their best contributions
from within their speciality area. In this way the database makes the best use of the best

available experience and information from many users.

However, the downside of this is that the on-site modifications may go unnoticed by the
collective users. In order 10 remedy this, it may be useful 1o create a centralized database which
1 updated with the information of all known users. In this way a comprehensive database will
develop which makes use of the individual expertise and expenence of many users. An updated

version can be provided annually at a reasonable fee to the users,

1.10 SOURCES OF INFORMATION USED FOR NEW GREEN
DATABASE

The new green database has been populated with data from books, other ditabases and
personal communications. (nher databases used were NURSERY ( Prof JF de Wet, PE, South
Africa) and Plamts for @ Future (Registered Charity Number 1037719, England).  All

information sources are acknowledged in the database, and references are listed in the database.
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2
NEW GREEN USER MANUAL

Introduction
Welcome 1o new green, the database of developing green crops!

This user manual will guide vou through new green, showing you how 10 maximise vour
search for information

Conventions in this Manual

o Words indicated in bold ftalic are comained in the Glossary,

|« Words indicated in fixed Sys$ represent information typed into the computer

l
‘ o«  new green command buttons are represented as: !}t_s!l_@

|« Titles of forms are in CAPITAL ITALICS
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SECTION A USING AND UNDERSTANDING THE NEW GREEN
INTERFACE

A1 HOW TO OPEN NEW CGREEN

The new green progrum cannot be run directly from the CD. vou must first move all the
contents of the CD into vour hard dnve

A. 1.1 Prepare the files for first use (installation)
1) Place your CD in the CD dnive and close the drive
2) Open Windows Explorer.

3) Locate the X:\NewGreen folder (where X indicates the drnve designation of your CD
dnive).

4) Drag and drop this X:\NewGreen folder onto the root folder of your C:\ hard drive.

Evervthing from the CD should now be installed on your hard drive, with the following files in
their corresponding folders

CoNewGreen readme.tat

CoNewGreen' Data NGdata.mdb

C:NewGreen forOffice9 T NGeode97.mdb
CoNewGreen forOffice 20000NGeode 2000, mdb

CoNewGreen' UserManualinew green user manual.doc

However, the files will all be in a “read-only™ state, and this must be changed for cach file:
1) nght-chck on the file

2) select Properties

3) in the General 1ab of the properties window, un-check the m attnbute

4) click Apply. then click Closed



A 1.2 Startthe new green Program

o stan new o< . You have o ‘)‘H.'II the code file \f(‘\l_‘.‘llL'd for the version of Microsoft

\ccess® which s installed on vour P(

It vou are using Microsoft Access¥® v 8 (which comes with Otlice 97 professional) then open

the code file NGeode97 . mdb

If vou are using Microsoft A ccess® v 9 (which comes with Office 2000 professional) then open
the code Ble NGeode2000, mdb

1 i 1 \
«en will open in Microsoft Access. Wait until the loading 1s complete. Your screer
hould look hike Figure A-1.2 1s now open and ready for use

Figure ALZ-1: A successtul start -cup = The MAIN form of new green
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A2 HOW TO VIEW INFORMATION IN new green

All the data in ; sreey are stored in sets of inter-hinked spreadsheet tables. You. the user
primarily have access 1o these data through the graphical imterface. This graphical interface,

\-ll 'I opens aui HIIH\J:‘\ consists of a2 senes of '1.2".'\ called ’nl‘l"\ il \:-'17‘!-. “I’l".hilN.

ICUT W3 of viewing d.!«d scarching the data
On every Form. there are several command buntons. 1t 1s strongly recommended that users use
wese command bu ns 10 navigate between the forms of the graphica 1erface rather than
opemin orms from the database window and closing forms using the close window button

(X, Ihe command buttons have a functionality (e.g. updating records. checkmg indices

Glosing relevant forms passing parameiens ¢le. ) that generalised menu buttons do not have

1

has several pre-programmed functions 1o aid vou in vour search for useful

!

: .
functions are all accessed by chicking command buttons on the MAIN form

informatson. These |
of the graphical interface. These functiions are discussed in detail in "SECTION B: Functions in

Ihere 1= Help available on most forms which explains the outcome of cheking each conunand

bution on the fom

Figure A2-2: The MAIN torm from the graphical interface showing Command Buttons
which should be used to navigate through new green

[0 Baw Gisen _lnees proaed -

B B Jen poemt g bewh Jen ek el ~toa)

Demataie vow Jue
Database View

Command / Button

Suttons [\

Should vou wish 10 view the tables directly, or mod 7_\ aspects of the database Vou can chek

Database view on the MAIN form. The database window will then open and the graphical

mtertace will close. NOTE: This is NOT recommended for users not familiar with MS

M { objects in the database could corrupt the database! For expenenced

Access! Modificaton «



users who wish to use the database window, please refer to “SECTION C: Advanced Users
Guide”,

A3 HOWTO PRINT OUT INFORMATION FROM new green

In database terminology, any printed imformation ge nerated by the database 1s called a “report™.

When the user creates a repont In new green by chicking E‘nj@. a repon preview window
opens. In this window the user can preview the report created before prinung 1t out. To print the
report from this window, click the print button on the toolbar (‘ ) or select - & Prant” from
the File Menu. To retum to the new green graphical interface, the user must click the close
button on the tool bar ( Sese )

A3.1  Types of reports in new green

There are two main types of reports that can be generated in new  ar<cn, informaton reports
and species-list reports

Information reports can be generated from the SPECIES form and the SITES form. In these
reports, all the information pertamning 10 the selected species or site 1s printed out in a single
report.

Species-list reports can be generated from the pre -programmed funcuions (see Section B for
more details), These reports provide a list of suitable species based on information the user
supplied or selected. These reports are primarily intended 10 be used as reference material for
consulting the SPECIES form,

C1s



Section B FUNCTIONS IN NEW GREEN

dew areen bas several pre-programmed functions to aid you in your search for useful
information, These functions are all accessed by clicking command buttons on the MA/N form,
or EXTENDED OPTIONS form of the graphical imerface. We will discuss cach of these
functions i tum

B.1 STANDARD BUTTONS USED IN new green FUNCTIONS:
All functions use the following standard buttons.
}ujgn_ﬂ_ performs the search based on the ¢nitenia entered by the user
@ steps back to the previous form

i'rihl list - generates a report preview of the search results or species information that
can be printed out

Frift on the SPECIES and SITES form, this generates a report preview of the species
mformation

E’lt‘\\' detarls - shows all the details of the searched species in a form similar to the
SPECIES form

Only in the SiteQuiz:

E‘sc ONLY these __critcrfﬂ ~ acts the same as @ It performs the search for species
based on the enitena entered on that form only (1.€. no previous critena are included).

Use ALL search cniterial - acts the same as S ubmit. It performs the scarch for species
based on the all critena entered in the SiteQuiz so far.

Continue = moves to the next form in the SiteQuiz.

Clé



B.2 MAIN FORM FUNCTIONS

b T R e e . .

B.2.1 Species

Thes tunction opens the SPECTES Torm. In thes Torm the user can select any species in the
I view all of the informanon on thal species

database and
user must chck on a species in the “Select a species™ drop- down box

In order 10 sed any mformation

Figure B2.1-1: Clicking on a species in the “Select a species™ drop-down box

[Setect a species | VRN
Crwwa oot HVACHTAAGERE

i
HYACIMTHACEAE
wla HVUACINTHACEAE

m ml

|E o sAamnal

EUtome 3 Rna Rrp « . .
Gunnera perpensa GUNNERACEAE

| Hawrdea infohs ALOACEAE
| Hiyponas iemmen o sl (YPOXIDACEAE
f o INCACEAE
U VB ) INCA :“‘.
Once a sp | i int ation for that species becomes ¢. 1 he miormats
ntaned on seve pages d by Tab Controls found 1ust below the “Sel SPecit
drop-down box. By ¢licking on the tab controls, the user can view the information comained
cach of these pages

ut all the information for the selected species, click Prine



B.22 Uses

This opens the CUSTOM SELECTION OF USES form. On this form the user can select any
number of plant uses from the list provided. Once a selection has been made, clicking Euhmit:
creates a species list of plants corresponding 10 those uses. This list can then be printed out for
reference (click Print ). or the details of the plants viewed in the SPECIES Form (click
View details ).

Tips for selecting uses. Click once on a use 1o select it Selection is indicated by the 1tem being
highlighted. To deselect a use, chick the item again, the highlighting will disappear. To
clear all selections chick E'Ieaa

There are also some links 1o informative documents at the bottom of the form. Clicking these
command buttons will open the relevant documents in Microsoft Word, where they can be
printed out.

B.2.3 Region

This opens the CUSTOM SELECTION OF REGION form. On this form the user can select any

number regions in South Africa from the list provided. Once a selection has been made,
chicking S{i;ﬂu—l creates a species hist of plants corresponding 10 those regions. This list can then
be printed out for reference (chick Prnt ), or the details of the plants can be viewed in the
SPECIES form (click View details ).

Tips for selecting regions: Click once on a region o select it, Selection is indicated by the item
being highlighted To deselect a region, click the item agamn, the highhghting will
disappear. To clear all selections click Clead

B.2.4 SiteQuiz
This opens the SiteQuiz Wizard. starting with the SITE QUIZ: CLIMATIC LIMITS form,

The SiteQuiz Wizard is designed to help the user find suitable species for hisher site. The
StteQuiz Wizard consists of a series of forms that asks the user for information about his'her
site. Each ume new imformation is submitted by the user it is added 10 the previous search
criteria and the search i1s narrowed. At every stage of the SiteQuiz, the user can see how many
species in the darabase are suitable for his’her site and may ¢hoose 10 view or print out those
species. Please note: careful imterpretation of the SiteQuiz search results is required (see
“Imerpreting search results™ below).

Interpreting search results

For all of the searches in the SuneQuiz, any null values have been included into the search
parameters. Including null values into the search parameters gives the user much more
flexibility in viewing potentially suitable species. Species that might otherwise have been
excluded due 10 a null value in a key cntenon, are now retumed. These “null-searched™
species are easily idenmtifiable as they have blanks in the speci fic critenia for which they have no
mformation. It is up to the user 10 determine whether up not these “null-searched™ species are
suitable for the site in mind.
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For example - The user emters values for rainfall and 1emperature limits on the first SiteQui 2
form:

On chcking Submt, species are retumed by two pathways
1) all species that fall wathin the climatic limats specified above are retumed

2) any species in the database for which rainfall and temperature limits have
not been entered are also retumed.

The Site Quiz: Step -by-Step
T'ips for successful searching:

When asked for values, only type in numbers, units are not required (1.¢.if your average annual
Raintall is 800 mm, enter 800, not 800mm, in the raintall box)

You do not have to enter information for all of the critena. If vou leave a field blank, the
SieQuiz will simply ignore that criterion,

Step 1 Site Quiz: Climatic Limits

(herview

I'his form asks the user 1o enter the average annual rmnfall (in mm) and 1emperature limats (in
“C) for the site in mind. The user types in the relevant information and the clicks ‘Suhml[ o
view the search results. The user can generate a report of the search results (click !’nnl st ) or
can view all the details of searched species listed (click f\'ic'\{ detaily ). To continue 1o the next
form in the SiteQuiz, lick Continud The search criteria will be passed on to the SITE QUIZ
SOIL INFORMATION form and will be shown at the bottom of this form. If the user wishes to
skip this form in the SiteQuiz he'she can click Continug without entering any criteria.

Tips for successful searching:

¢ only tvpe in numbers, units are not required (1.¢ if vour average annual Rainfall is
800 mm. enter 800, not 800mm, in the rainfall box)

¢ vou do not have to enter information for all of the crtena. If you leave a field
blank, the SiteQuiz will simply ignore that criterion
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¢ ifvouchck Submit without entering any cniteria, all the species in the database will
be retumed

e Note the user-defined critena are used 10 exclude species that are not suitabie from
the scarch results. Thus. when entering chimatic information, the user should be
wary of entening extreme recorded values. Rather, annual or S-vear averages should
be used so as 10 include as many potential species as possible in the search results

Specific search logic
Omn this form, species are retumed that have:
e a munmimum ranfall requirement less than the wser <defined ranfall value AND
¢ a mavimum ramfall requirement greater than the user-defined rainfall value AND

e a minimum tolerated temperature less than the user-defined minimum site
temperature AND

¢ a maximum tolerated temperature greater than the user-defined maximum site
temperature AND

Algorithm = (|RanfaliMin] <= UsertRainfall) OR Is Null)
AND ([RamfaliMax] = UsertRamfall) OR Is Null)
AND ([TempMin] <+ UserCminimum Temperature) OR Is Null)
AND ([TempMax] > Usertmaximum Temperature) OR Is Null)

Note: for all algorithms the variable “User(description)” is the user-defined value or selection
entered on the form.

Step 2 Site Quiz: Soil Information

Overview

This is the second form n the SiteQuiz. On this form, the user is asked 10 enter the average soil
pH and all the soil textures that are found in the site in mind. The procedure is exactly the same
for this form as for the SITE QUIZ CLIMATIC INFORMATION form except Submit has been
replaced by Use ONLY these critenia and Use ALL search critenal

l{w ONLY these cnitena — performs the scarch for species based on the criteria entered on that
form only (1€ no Chmatic Information critena are included). Thus, the user is able 10 generate
a hist based on the soil information alone.

Use ALL search critenal —performs the search for species based on the Climatic Information
and the Soil Information.
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To skip this form of the SiteQuiz, simply click E'ommue.

Tips for successful searching:

¢ vou do not have 10 enter information for all of the critenia. If vou leave a field
blank, the SiteQuiz will simply ignore that criterion

¢ if you click Use ALL search criterial without entering any criteria, all the species
from the previous Climatic Information search will be retumed

Specific search logic

If you click Use ONLY these critenia) species are returned that have:
¢ 2 minimum tolerated soil pH less than the user-defined minimum pH AND
¢ 3 maximum tolerated soil pH greater than the user- defined maximum pHl AND
¢ soil textures in common with the wser-defined soil textures
Algonthm = ({Soil pil Min] <= UsertSoil pil) OR s Null)
AND ([Soil pH Max) == UsentSo:l pH) OR 1s Null)

AND ([Soil textures] = Usen( Textures) OR [All Soil textures] Is Null)

M you click Use ALL search cnterial species are returned that have:

¢ been returned by the previous scarch AND
¢ a mmimum tolerated soil pH less than the user-defined minimum pH AND
¢ a maximum tolerated soil pH greater than the user- defined maximum pH AND

¢ soil textures in common with the user-defined soil textures

Step 3 Site Quiz: Water Availability

Overview

This is the third form in the SiteQuiz. On this form, the user 1s asked to select the type's of
habitat in terms of water availability found in the site in mind. The water availability cnitenon is
used 1o eliminate species from the search results that have higher water requirements than exist
on the site.
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The procedure for this form is exactly the same as for the SITE QUIZ: SOIL INFORMATION
form. To skip this form of the SueQuiz, simply click Continue.

Lips for successful searching:

¢ it is important 1o select all the types of water avinlability that occur on vour site,
and not just the predominant one

o if you click Use ALL search criteria without entering any criteria, all the species
from the previous two searches will be returmed

Specific search logic

If vou chick lse _(;)il:\’ these cntena species are returned that have:
¢ water requirements in common with the user-defined water availability

Algonthm (| Water Requirements) = User{ Water Requirements) OR Is Null)

If vou click Use ALL scarch ¢nitena species are returned that have:

¢ been returned by the previous searches AND

& water requirements in common with the user-defined water availability
Step 4  Site Quiz: Site Modifications

Overview

This s the last form in the SiteQuiz. On this form, the user is asked:
Are you able 10 modify your site through excavation or the construction of dams?
Are vou able 10 imigate you site with ground water, nver water or runoff water?

If the answer to either of these questions is “Yes™ then the user should click Yes next to the

relevant question. The user can then enter information in the boxes that become visible

Site Modifications:

If the user chicks \es, the Modifications box appears. This box is similar 1o the Water
Availability box on the previous form. The user should sclect the options that will nﬂocl the
new situation on the site. after the modifications. Note: if Use ALL search critenal is now
clicked, the selectnions in the Modification box will replace the selections of the Water
Availability box.




Irrigation:

If the user clicks E the Imgation box appears, The user should enter the amount of water
that can be added to the site, exclusive of rainfall. The amount of irrigated water is then added
to the amount of rainfall entered on the first SiteQuiz form. This new “Total water™ amount is
then used 1o search the database in the same manner Rainfall was used in the first site.

Tips for successful searching:

¢ it is important to select all the types of water availabiliy that will occur on vour
site. The cnteria selected in this box replace those selected in the SITE QUIZ:
WATER AVAILABILITY form

¢ for the irrigation input: only type in numbers, units are not required (i.¢. if vour
irrigation input 1s 1200 mm, enter 1200, not 1200mm, 1n the Irrigation box)

¢ if you chick Use ALL search critena without entenng any cntena, all the species
from the previous two scarche s will be retumed

Specific search logic
If you click Use ONLY these critena species are returned that have:

¢ water requirements in common with the user-defined site modifications AND
¢ a mimimum rainfall requirement less than the new total water value AND

¢ maximum rainfall requirement greater than the new total water AND
Algorithm = ([RainfallMin] <= [User(Rainfall) « User(lmigation)] OR Is Null)

AND (JRainfalilMax] > [User(Rainfall) + Usertlmigation)]OR Is
Null)

AND ([Water Requirements) = UsertModifications) OR Is Null)
If you click Use ALL search critena) species are returned that have:
¢ 2 nunimum rainfall requirement less than the new total water value AND
o a maximum rainfall requirement greater than the new total water AND
¢ been retumed by the iemperature critenia of the Climatic Information search AND
¢ been returned by the Soil Information scarch AND

¢ water requirements in common with the user-defined site modifications
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Algorithm «  (|RanfallMin] <= [User(Ramnfall) + Usertimigation)] OR Is Null)

AND ([RamnfallMax] >= |[User(Rainfall) - User(Imgatuon)OR Is
Null)

AND ([TempMin] <= Usertmimimum Temperature) OR Is Null)
AND ([ TempMax] >= Usertmaximum Temperature) OR Is Null)
AND ([Soil pH Min] <= User(Soil pH) OR 15 Null)

AND (|Soil pH Max] == User(Soil pH) OR Is Null)

AND ([Soil textures] ~ User(Textures) OR [All Soal textures]| Is Null)

AND ([ Water Reguirements| « UseriModifications) OR Is Null)

Step 5 Site Quiz: Conclusion

You have finished the SiteQuiz. Click ﬁclum o \1ln_n Menu 1o end the SiteQuiz and retum to
the MAIN form,

B.2.5 Extended Options

This opens the EXTENDED OPTIONS form. which looks similar to the MAIN form. and
operates in exactly the same wav. A detailed description of these functions is provided in
“Section B-2. Extended options functions™.
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B.3 EXTENDED OPTIONS FUNCTIONS
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B.3.1 Sites
Ihis opens the SITES form. On this form the user can view information pertaiming to specifi
¢ locations. The sites are ked 10 the species that occur in that site and 10 any relevan
eferences. These can be viewed by using the tab controls positioned below the “Select a Si
drop-down box., To view the details of either a hinked species or reference, highlight the

clevant item and click View. Either the SPECTES torm or the REFERENCES form will opetr

with the relevam details. To return to the S/ITES form chick Back
Ihe user can also add new sites 1o the . ¢ database (discussed in “SECTION (

Advanced users Guide™)

B.3.2 Images

This opens the IMAGES form On this form the user can view images of various species that ar ¢

stored in the ¢ database. To view the details of the species concemed, highlight that

species in the "Species for Image”™ window and chick Viewl The SPECIES form will open wit}

the details of that species. 1o retumn to the IMAGES form chick Back

i

(discussed in "SECTION C: Advanced users Guide™)

B.3.3 References

Iis opens the REFERENCES form, On this form the user can view information pertaining 1o
specific references cited in the o X database. These references are linked 10 the

relevant species. To view the details of a referenced species, highhight that species and click



E’ieu!. The SPECIES form will open with the details of that species. To retum 1o the
REFERENCES form click Back.

The user can also add new references (discussed in “SECTION C: Advanced users Guide™)
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Section C ADVANCED USERS GUIDE

C1 HOWTO ADD YOUR OWN INFORMATION TO new green

new oreen is designed 10 be an expandable database. As new information becomes available
50 11 can be entered and the database can be kept current. Below are discussed the man ways of
updating existing mfomation or adding new information,

C.1.1  Editing existing information

All the forms of the new creen graphical interface are editable. This means the user can
permanently alter the stored data in the underiving tables of new areen by editing specific
data on a form. For example, if the family name of a panicular species changed. the user could
call up that species on the SFECIES form, select the family name field and type it to the new
name. This new name would be permanently stored in the database and the old name lost. For
this reason, the user must exercise caution not to alter information by accident on any forms.

Information can be edited in different comtrols in 1.ew green. These controls behave in
shightly different manner and are discussed below:

Text boxes

Information can be edited in a 1ext box as one would edit any text document. Click on the text
at the desired location and perform the edit. A scroll bar on the nght -hand side of the text box
can be used to scroll down the document.

Figure CL1-1: An example of text box

B~

.

Combo boxes

Combo boxes are a combination of a list box and a text box. In a combo box the user can cither
type in a value or select one from the hist. It 15 recommended that a value be selected from the
list. This is so that data can remain comparable and can be more easily categonsed. However,
the user can enter a new value if there is nothing suitable on the list. To do this, the user can
type in a value and press ENTER. A message box will appear notifving the user that this item is
not on the list. The user should choose to add it 10 the list.



Figure CL1-2: An example of a combo box
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Sub-forms

Sub-forms are forms within forms. They are used to capture multiple entry data. For example
SA Distnibution in the SPLCIES form. As a species may occur in more than one area, the user
must be able 1o select more than one region per species. Sub-forms allow this by replicating a
control the moment it is filled in. The new. empty control appears directly below the old one.
and can then be assigned a different value A scroll -bar appears on the right-hand side 1o allow
the user to scroll down to the new control

Sub-forms use textboxes and combo boxes and they can be edited as descnibed above. Deleting

information from a sub-form 1s achieved by highhighting the wtem to be deleted and chicking
el

Figure CL1-3: An example of a sub-form. Note the new blank fields below the ones
containing data
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C.1.2 Adding a new species

On the SPECIES form, click Add. A blank form will be opened and the user can then fill in all
the details for that new species in the manner descnibed in “Edinng exisung information™

above




C.1.3  Adding a new reference

On the REFERENCE form click Add. A blank form will be opened and the user can then fill in
all the details for that new reference in the manner described in “Editing existing information™
above

On the SPECIES or SITES form chick the “References™ tab control. Type in the name of the
author, if the database does not recognmise this author, a message box will appear asking yvou if
vou want 10 add this author 1o the list of references. On clicking ves. a sub-form will open that
allows the user to type in the details of his new reference. These details will be added to the
new green reference table

C.1.4 Adding a new site

On the SITES form click Add A blank form will be opened and the user can then fill in all the
detnls for that new site in the manner deseribed in “Edwing existing information™ above.,

On the SPECIES form, the user can add a new site name by clicking the “Sites” tab control and
Lyping a new name into the “Site” combo box. However, the user must then go to the SITES
form to add the other details of the new site.

C.1.5 Adding a new image
Images must be in Bitmap format.

On the JMAGES form click [Add. A blank form will be opened and the user can then fill in all
the details for that new image in the manner described in “Editing existing information™ above.
The image can then be added by clicking Insent or hink Image fildl A window will open that
asks the user 1o specify the location of the image.

C.2 WHERE DATA ARE STORED IN new green

All the data in new areen are stored in sets of inter-linked tables. A list of all the 1ables can
be viewed by clicking the “Tables™ tab control in the database view. The relationships between
these tables can be viewed by clicking “Tools™ and then “Relationships™ on the MS Access
menu. It is extremely important that these relationships are not destroved or disrupted. It 1s
these relationships that allow the new green database to function.

For all the tables in new greern, the naming protocol is as follows: The first letter of the name
describes the type of object (1.¢. Table). The next word descnbes the object’s content (ie.
“Species” information, “Site™ information, “al.ist™ of names etc.). A second word anached 10
the name (optional) refers to the subset of information contained in that particular object These
words are all separated by an underscore (7).

eg T _alia_Biome a list of all Biomes used in the database

T_Species the table storing the basic species information
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T Species Geology the table storing the Geology component of the species information

Cc3 HOW TO CREATE YOUR OWN SEARCHES (QUERIES) IN new green

It may be useful for the user to create his her own quernies in e reern to search for speaific
mformation. Quenies can be created as follows:

1) Clck Database 1eW! on the MAIN form, click "Queny™ on the database window and then
“New™

2y Select “Design View™ and click “OK™. The query design window comes up and asks the
user 1o sehlect the 1able/s on which the guery should be based

3) Select the relevant table and click "Add™.

4) If the user had selected T Species and T_Species_Biome, the sereen should now look
something like the figure below

Figure C3-2: Query design grid
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$) The next step 15 10 decide what fields are to be involved in the query. Ficlds can be
involved in 2 ways: those that are displayved as columns in the resulting table, or those in
which cenain criteria have to be met

6) Double-chicking on a field adds it 1o the query. Fields should be added in the sequence that
the user wishes 10 see in the results table. In this example SPECIES 1D, Genus and Species
are added from the T_Species table. and Biome 1s added from the T_Species Biome table



Each field 1s added with a tick in the “Show " check box. This indicates that the field will be
displayved in the able. In this example we do not want SPECIES_ID o appear i the results
table, so 1ts Show check box s cleared

7) The results can be sored by one or more fields, by click “Sort:™ and selecting Ascending or
Descending. In this example, the query is sorted by Genus in ascending order and by Biome
in descending order.

8) The search criteria are entered in the appropriate column's of the "Critena™ row. In this
example we only wish 1o see species that occur in the “Fyvnbos™ biome

Svntax for the search criteria

o iftextin the field has only a few aliernatives then vou can enter the altemative you
want i inverted commas

o if the search text might be embedded in other text, such as “grows in wet places”,
then the text must be surrounded by the any text indicator (*) and the concalenation
symbol (&). Thus 1o search for “wet™ in the above phase, your entena would look
bt LIRS “** & “wat™

* numeric operators can also be included. Thus, searching for plants less than 2m 1all
would have the following criteria in the height column: >= 2 (or less than or equal
t02)

9) You query dcii'n should look like the figure below. To 1est your query, click t he datashect
view button (B2~ ) on the standard 1oolbar. To go back 10 the desipn view chick the desagn
view button (AL~ ).

Figure C.3-3: Final query design
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Command Buttons

Controls

Database window

Drop-down boy

Form

Graphical interface

Null

Null-searched species

Pre-programmed
Functions

Section D GLOSSARY

buttons located on forms that perform commands when clicked. Navigating through
the new avecr nterface should be done by using command huttons. All of the pre-
programmed functions can bhe accessed by uang command  buttons. Command
buttons are dentified by ...

All the mformation on a form of report is contamed in controls. Controls are objects
on a form or repont that display data, perform actions. or decorate the form or report.
For example, vou can use a text box on a form or report 10 display data or a
command button on 2 form 10 perform an sction.

The MS Access window that gives direct access 10 the Tables, Quenes, Forms,
Reports, Macros and Modules of the 70w 05 c o database

the ;l associsted with combo boxes. Clicking on this symbol opens a list box below
the conrol,

Categonies of information in the database. Each species entered in the  new  sresn
dmabase. has numerous fickds attached 1o 1. Examples of these fields are mimmum
rainfall. maximum temperature, water requirements <<,

are a grapical way of displaying data more convemiently, Forms are used to present
filtered and sorted data from one or more tables i a clear and smple manner

the collection of forms that allows the user to view and search the new creen
database in 2 visually convenient manner, Without this graphical interface, the user
would have 10 scarch and filer the database manually  before any useful information
could be extracted.

refers 1o the absence of any data, When a field is left blank, with no information
entered, that field is saad 1o contain a “null™ value.

refers 10 a species retumed by a search that was selected on the basis of not having @
value in the specific critenion that was scarched.

cg Species X tolerates a minimum rainfall of 330mm per annum. The minimum
ramfall imat for Species Y is not known, or has not been entered o the  nisw
creern database. If a search is conducted for all species that can toleraie o minimum
ramfall of 600mm per annum, both Species N and Species Y will be retumed in the
search results, Species Y being a “null -scarched species™

To simply the search for information. fiew oo ecn has numerous pre- programmed
functions thar are available 10 the user. These functions are all run by clicking
command buttons on the graphical interface. These functions typically ash the user to
select or enter some information before searching the database for relevant species

are the MS Access term for “Scarches™ You use queries 10 view, change, and
analyse data in different ways. You can also use them as the source of records for
forms and reports.

C32



Reports

Parameters

Tab Controls

Tables

Lser-defined

are the way data is presented in o printed format, Reports operate in a similar manner
1o forms, presenting fillered and sorted data from one or more tables in a clear and
simple manner, and can be printed out.

are values that can be passed 10 a search or query. Parameters allow the same search
10 be run for different items simply by changing the parameters and without having
to change the structure of the search

are buttons on a form that toggle hetween different set 5 of information when clicked.
contain all of the data in a database

refers 10 anvthing that has heen entered or selecied by the user, Thes differs from
“pre-defined™, where the value has bheen pre -programmed Mo the fiew sreen
database



Other related WRC reports available:

Integrated Catchment Management in an Urban context: the Great and Little
Lotus rivers, Cape Town

Abbott Grobicki

The overarching vision of the Lotus River project was to create a vehicle whereby
people from these very diverse communities could come together with a common
desire to improve the environment and quality of life within the catchment in which
they live. The end result would be to restore the downstream water body, Zeekoevlei,
as a recreational amenity for people from all communities in Cape Town to enjoy, as
well as to enhance quality of life within the catchment as a whole. Furthermore, the
Lotus River project proposed to develop a "blueprint” for managing urban catchments
at a local level, based upon sound multi-disciplinary research, which could then
dovetail with the work of the much larger Catchment Management Agencies as set
out in the National Water Act of 1998

Report Number 864/1/01 ISBN 186845 686 2

The Management of Urban Impoundments in South Africa

MJ Freeman, MR Howard and HNS Wiegers

This Urban Impoundment Management Guideline Manual is the product of a research
project carried out for the Water Research Commission to investigate the water-
quality problems most commonly experienced in South African urban impoundments
as well as the management techniques which can be used 10 address them

The purpose of the Guideline Manual is to assist those responsible for, or with an
interest in, the management of the water quality of urban impoundments. It is thus
aimed predominantly at those persons in local authorities who must manage the water
bodies in their areas. The Manual should also be of value, however, to developers,
planners, design engineers, community-based and non-governmental organizations
academics and consultants, as well as the recreational users of urban impoundments
and concerned individuals who may reside close to or within the catchment of an
urban impoundment,

A framework for managing urban impoundments is presented, which examines the
planning and design of the impoundment and how management techniques can be
deployed to address water-quality problems within the categories of catchment, pre-
mpoundment and in-lake management

A range of management techniques are described in the Manual which can be used
to combat commonly occurring water- quality problems

Report Number TT 119/00 ISBN 186845 553 X
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